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DIPEPTIDYL PEPTIDASE - IV INHIBITORS 

CROSS - REFERENCE TO RELATED 
APPLICATION 

[ 0001 ] This application is a continuation of U . S . applica 
tion Ser . No . 11 / 409 , 481 , filed Apr . 21 , 2006 , now U . S . Pat . 
No . 7 , 553 , 861 , the entire contents of which are incorporated 
herein by reference . 

FIELD OF THE INVENTION 
[ 0002 ] The present invention relates to pyrrolidine and thia 
zolidine - based inhibitors of dipeptidyl peptidase - IV ( DPP 
IV ) and to methods for treating diabetes , particularly Type - 2 
diabetes as well as impaired glucose tolerance , impaired glu 
cose homeostasis and complications associated with diabetes 
by inhibiting DPP - IV with such cyclic amido and cyclic 
ureido pyrrolidine and thiazolidine inhibitors . 

BACKGROUND OF THE INVENTION 
[ 0003 ] Diabetes results from the occurrence of one or more 
of several causative factors , and is characterized by an abnor 
mal elevation in levels of plasma glucose ( hyperglycemia ) . 
Persistent or uncontrolled hyperglycemia results in an 
increased probability of premature morbidity and mortality . 
Abnormal glucose homeostasis is usually associated with 
changes in the lipid , lipoprotein and apolipoprotein metabo 
lism , or due to other metabolic and hemodynamic diseases . 
[ 0004 ] Patients afflicted with Type 2 diabetes mellitus or 
noninsulin dependent diabetes mellitus ( NIDDM ) , are espe 
cially at increased risk of suffering from macrovascular and 
microvascular complications , including coronary heart dis 
ease , stroke , peripheral vascular disease , hypertension , nepH 
ropathy , neuropathy and retinopathy . Therapeutic control of 
glucose homeostasis , lipid metabolism and hypertension are 
critical in the clinical management and treatment of Type - 2 
diabetes mellitus . 
[ 0005 ] The currently available therapeutics for treating 
available Type 2 diabetes , although effective , have recog 
nized limitations . Compounds based on sulfonylureas ( e . g . 
tolbutamide , glipizide , etc . ) , which stimulate the pancreatic 
beta - cells to secrete more insulin , are limited by the develop 
ment of inhibitor resistant tissues , causing them to become 
inefficient or ineffective , even at high doses . Biguanide com 
pounds , on the other hand , increase insulin sensitivity so as to 
cause correction of hyperglycemia to some extent . However , 
clinically used biguanides such as phenformin and metformin 
can induce side - effects such as lactic acidosis , nausea and 
diarrhea . 
[ 0006 ] The more recent glitazone - type compounds ( i . e . 
5 - benzylthiazolidine - 2 , 4 - diones ) substantially increase insu 
lin sensitivity in muscle , liver and adipose tissue resulting in 
either partial or complete correction of the elevated plasma 
levels of glucose without occurrence of hypoglycemia . Cur 
rently used glitazones are agonists of the peroxisome prolif 
erator activated receptor ( PPAR ) , which is attributed to be 
responsible for their improved insulin sensitization . How 
ever , serious side effects ( e . g . liver toxicity ) have been known 
to occur with some glitazones such as , for example , troglita 
zone . Compounds that are inhibitors of the dipeptidyl pepti 
dase - IV ( “ DPP - IV ” , “ DPP - 4 ” or “ DP - IV ” ) enzyme are also 
under investigation as drugs that may be useful in the treat 

ment of diabetes , and particularly Type 2 diabetes . See for 
example , WO 97 / 40832 , WO 98 / 19998 , and U . S . Pat . No . 
5 , 939 , 560 . 
[ 0007 ] DPP - IV is a membrane bound non - classical serine 
aminodipeptidase which is located in a variety of tissues 
( intestine , liver , lung , kidney ) as well as on circulating T - lym 
phocytes ( where the enzyme is known as CD - 26 ) . It is respon 
sible for the metabolic cleavage of certain endogenous pep 
tides ( GLP - 1 ( 7 - 36 ) , glucagon ) in vivo and has demonstrated 
proteolytic activity against a variety of other peptides ( e . g . 
GHRH , NPY , GLP - 2 , VIP ) in vitro . 
[ 0008 ] The usefulness of DPP - IV inhibitors in the treat 
ment of Type 2 diabetes is based on the fact that DPP - IV in 
vivo readily inactivates glucagon like peptide - 1 ( GLP - 1 ) and 
gastric inhibitory peptide ( GIP ) . GLP - 1 ( 7 - 36 ) is a 29 amino 
acid peptide derived by post - translational processing of pro 
glucagon in the small intestine . GLP - 1 ( 7 - 36 ) has multiple 
actions in vivo including the stimulation of insulin secretion , 
inhibition of glucagon secretion , the promotion of satiety , and 
the slowing of gastric emptying . Based on its physiological 
profile , the actions of GLP - 1 ( 7 - 36 ) are expected to be benefi 
cial in the prevention and treatment of Type 2 diabetes , and 
potentially obesity . To support this claim , exogenous admin 
istration of GLP - 1 ( 7 - 36 ) ( continuous infusion ) in diabetic 
patients has demonstrated efficacy in this patient population . 
GLP - 1 ( 7 - 36 ) is degraded rapidly in vivo and has been shown 
to have a short half - life in vivo ( t1 / 2 of about 1 . 5 min ) . Based 
on a study of genetically bred DPP - IV KO mice and on in 
vivo / in vitro studies with selective DPP - IV inhibitors , DPP 
IV has been shown to be the primary degrading enzyme of 
GLP - 1 ( 7 - 36 ) in vivo . GLP - 1 ( 7 - 36 ) is degraded by DPP - IV 
efficiently to GLP - 1 ( 9 - 36 ) , which has been speculated to act 
as a physiological antagonist to GLP - 1 ( 7 - 36 ) . Inhibition of 
DPP - IV in vivo should , therefore , potentiate endogenous lev 
els of GLP - 1 ( 7 - 36 ) and attenuate formation of its antagonist 
GLP - 1 ( 9 - 36 ) and serve to ameliorate the diabetic condition . 
[ 0009 ] GLP - 1 and GIP are incretins that are produced upon 
ingestion of food , and which stimulate production of insulin . 
Inhibition of DPP - IV causes decreased inactivation of the 
incretins , which in turn , results in an increase in their effec 
tiveness in stimulating pancreatic production of insulin . DPP 
IV inhibition therefore , results in an increase in the level of 
serum insulin . Since the incretins are produced upon con 
sumption of food only , DPP - IV inhibition is not expected to 
increase insulin levels when not required , thereby precluding 
excessive lowering of blood sugar ( hypoglycemia ) . Inhibition 
of DPP - IV , is therefore , is expected to increase insulin levels 
without increasing the risk of hypoglycemia , thereby lower 
ing deleterious side effects associated with currently used 
insulin secretagogues . Although DPP - IV inhibitors have not 
been studied extensively as therapeutics for diseases other 
than diabetes , they are expected to have other potential thera 
peutic utilities . 

SUMMARY OF THE INVENTION 
[ 0010 ] The present invention relates to a class of pyrroli 
dine - based inhibitors of dipeptidyl peptidase - IV ( DPP - IV ) . 
In particular , the present invention provides a new class of 
pyrrolidine and thiazolidine DPP - IV inhibiting compounds 
( “ DPP - IV inhibitors ” ) . 
[ 0011 ] One aspect of the present invention includes a com 
pound of formula ( I ) : 

A - B - D 
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[ 0012 ] and all stereoisomers , diastereomers , racemic mix 
tures and pharmaceutically acceptable salts thereof and all 
polymorphs ; wherein A is : 

- continued 

( CH2 ) m R7 

( CH2 ) n N 

RA nas 
ni - NH 

ky 
RI ] 

R 
RO w 

HN 
and D is : 

Ym R14C 
R 14a 

RV N 
R13a R 145 

s , or 
R136 R 130 Rio 

MA R IAC R 14a 
R 50 N ' W , or 5 

R13a R 145 
N . 

NC NC R 136 R13c / 

InRs 
B is : 

( a ) 
min 

R nen 
ROL 

wherein 
[ 0013 ] E and G are independently 6 - membered aryl , or 
5 - membered heteroaryl or 6 - membered heteroaryl ; 
[ 0014 ] E may be substituted with one or more R ' groups ; 
[ 0015 ] G may be substituted with one or more R ’ groups ; 
[ 0016 ] X and Y are divalent and are each independently : a 
bond , CRARS , O , NR4 , S , S = O , S ( = O ) 2 , CEO ) , ( C = O ) N 
( R™ ) , SEO ) 2N ( R4 ) , C = N - OR " , C ( R + R ) C ( R + R ) , 
- C ( R + R ) C ( R + R ) C ( R + R ) , C ( R + R ) C ( R + R ) C 

( R + R ) C ( R + R ) , C ( R4 ) = C ( R ) - , - C ( R + R ” ) NR4 — , 
- C ( R + R ) 0 C ( R + R ) S ( = 0 % , ( C = 0 ) 0 , 

( C = NR " ) N ( R4 ) , ( C = NR ) , N ( C = O ) NR - NRS , 
N ( C _ O ) R? , NCC _ OFOR * , NS ( ~ O ) NR * NR , NS _ O ) 
2R4 ; or aryl , heteroaryl , cycloalkyl or heterocyclic ring , all of 
which may be optionally substituted ; 
[ 0017 ] R ' and R2 are each independently : halogen , CF3 , 
COR4 , OR4 , NR4RS , NO , , CN , SO , OR4 , CO , R4 , CONR4RS , 
CO , H , SO NR * RS , S ( OR4 , sözH , OC ( O ) R4 , OC ( O ) 
NRFRS , NRAC ( O ) RS , NR CO , RS , ( C . - C . ) - alkyl - C ( = NR " ) 
NHR4 , ( C . - C . ) - alkyl - Ce = NR4 ) NHR " , ( C . - C . ) - alkyl - NR4C 
ENR4 ) NRARS , ( C . - C . ) - alkyl - C ( O ) OR4 , ( C . - C . ) - alkyl - C 
( O ) NR + R ” , ( C . - C . ) - alkyl - C ( O ) - NH - CN , O ( C . - C . ) 
alkyl - C ( O ) NR “ R , S ( O ) ( Co - Co ) - alkyl - C ( O ) OR4 , S ( O 

U minn 
R7 R8 

R ? R8 R9 
7 

NIX 
R7 R8 
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noalkyl , arylalkyl , 41 , haloalky , terocycloaikydroge 

( C . - C . ) - alkyl - C ( O ) NR + RS , ( C . - C . ) - alkyl - C ( O ) NR + - ( Co 
Co ) - alkyl - NR4R5 , ( C . - C . ) - alkyl - NR + R , ( C - C . ) - alkyl 
NR4 - C ( O ) R , ( C . - C . ) - alkyl - NR4 - C ( O ) OR , ( C . - C . ) 
alkyl - NR4 - C ( O ) - NR + R ” , ( C . - C . ) - alkyl - NR4 — 
SONR + R ” , ( C . - C . ) - alkyl - NR4 — SO R4 , hydrogen , alkyl , 
cycloalkyl , cycloalkylalkyl , heterocycloalkyl , fluoroalkyl , 
heterocycloalkylalkyl , haloalkyl , alkenyl , alkynyl , aryl , het 
eroaryl , arylalkyl , heteroarylalkyl , alkoxyalkyl or ami 
noalkyl , wherein alkyl , cycloalkyl , cycloalkylalkyl , hetero 
cycloalkyl , fluoroalkyl , heterocycloalkylalkyl , alkenyl , 
alkynyl , aryl , heteroaryl , arylalkyl , heteroarylalkyl , alkoxy 
alkyl and aminoalkyl all of which may be optionally substi 
tuted ; 
[ 0018 ] R3 is absent or is halogen , CF3 , COR4 , OR4 , NR + R ” , 
NO2 , CN , SO , OR4 , CO2R4 , CONR + R ” , CO , H , SO NR + R , 
S ( O ) , R4 , SOZH , OC ( O ) R4 , OC ( O ) NR4R5 , NR * C ( O ) RS , 
NRCO R® , ( C . - C . ) - alkyl - CENR " ) NHR + , ( C . - C . ) - alkyl 
CENR4 ) NHRC , ( C . - C . ) - alkyl - NRACE = NR4 ) NR + R , ( Co 
C6 ) - alkyl - C ( O ) OR “ , ( C . - C . ) - alkyl - C ( O ) NR + R ” , ( Co - Co ) 
alkyl - C ( O ) - NH - CN , O ( C . - C . ) - alkyl - C ( O ) NR + R , 
S ( O ) ( Co - Co ) - alkyl - C ( O ) OR , S ( O ) ( C . - C . ) - alkyl - C 
( O ) NR * R " , ( C . - C . ) - alkyl - C ( O ) NR4 — ( C . - C . ) - alkyl 
NR + R $ , ( C . - C . ) - alkyl - NR RS , ( C . - C . ) - alkyl - NR - C ( O ) 
R ” , ( C . - C . ) - alkyl - NR + - C ( O ) OR , ( C . - C . ) - alkyl - NR4 - C 
( 0 ) NR - RS , ( C . - C . ) - alkyl - NR4 _ SO NR * RS , ( C . - C . ) 
alkyl - NR4 _ SO , R4 , hydrogen , alkyl , cycloalkyl , 
cycloalkylalkyl , heterocycloalkyl , fluoroalkyl , heterocyclyl , 
heterocycloalkylalkyl , haloalkyl , alkenyl , alkynyl , aryl , het 
eroaryl , arylalkyl , heteroarylalkyl , alkoxyalkyl or ami 
noalkyl , wherein alkyl , cycloalkyl , cycloalkylalkyl , hetero 
cycloalkyl , fluoroalkyl , heterocycloalkylalkyl , alkenyl , 
alkynyl , aryl , heteroaryl , arylalkyl , heteroarylalkyl , alkoxy 
alkyl and aminoalkyl all of which may be optionally substi 
tuted ; 
[ 0019 ] Rº is hydrogen , CN , NO2 , alkyl , haloalkyl , S ( O ) 
NR4R , S ( O ) , R4 , C ( O ) OR4 , C ( O ) R4 , or C ( O ) NR4Rs ; each 
occurrence of R4 , RS , R20 and R21 are each independently : 
hydrogen , alkyl , cycloalkyl , cycloalkylalkyl , heterocy 
cloalkyl , fluoroalkyl , heterocycloalkylalkyl , alkynyl , aryl , 
heteroaryl , arylalkyl , heteroarylalkyl or aminoalkyl , wherein 
alkyl , cycloalkyl , cycloalkylalkyl , heterocycloalkyl , fluoro 
alkyl , heterocycloalkylalkyl , alkenyl , alkynyl , aryl , het 
eroaryl , arylalkyl , heteroarylalkyl and aminoalkyl are all 
optionally substituted , or R and R when taken together with 
the nitrogen to which they are attached complete a 3 - to 
8 - membered ring containing carbon atoms and may option 
ally contain a heteroatom selected from O , S , or NR50 and the 
3 - to 8 - membered ring may be optionally substituted ; 
[ 0020 ] R50 is , in each occurrence , R20 , CN , NO , , S ( O ) 
NR20R21 , S ( O ) , R20 , C ( O ) OR20 , C ( O ) R2°CE = NR ) 
NR2°R21 , CENR20 ) NR2 ' R , C NOR20 ) R21 or C ( O ) 
NR2°R21 ; 
[ 0021 ] each occurrence of R7 and R8 are each indepen 
dently : halogen , CF3 , COR “ , OR “ , NR + R ” , NO2 , CN , 
SO , OR4 , CO2R4 , CONR - RS , COZH , SO NR4RS , S ( O ) R4 , 
SOZH , OC ( O ) R4 , OC ( O ) NRARS , NR - C ( O ) RS , NR4CORS , 
( C . - C . ) - alkyl - Ce = NR ) NHR4 , ( C . - C . ) - alkyl - C ( NR ) 
NHRC , ( C . - C . ) - alkyl - NR + CE NR4 ) NR + RS , ( C . - C . ) - alkyl 
C ( O ) OR , ( C . - C . ) - alkyl - C ( O ) NRAR , ( C . - C . ) - alkyl - C 
( O ) - NH - CN , O ( C . - C . ) - alkyl - C ( O ) NR + R ” , S ( O ) 
( C1 - C6 ) - alkyl - C ( O ) OR , S ( O ) ( C . - C . ) - alkyl - C ( O ) 
NR + R ” , ( C - C . ) - alkyl - C ( O ) NR + - ( C . - C . ) - alkyl - NR + R ” , 
( Co - Co ) - alkyl - NR * Rs , ( Co - C ) - alkyl - NR4 C ( O ) RS , ( Co - 
Co ) - alkyl - NR4 - C ( O ) OR , ( Co - Co ) - alkyl - NR + C ( O ) 

NR + RS , ( C . - C . ) - alkyl - NR4 _ SOQNR + R , ( C . - C . ) - alkyl 
NR + — SO , Rº , hydrogen , alkyl , cycloalkyl , cycloalkylalkyl , 
heterocycloalkyl , fluoroalkyl , heterocycloalkylalkyl , 
haloalkyl , alkenyl , alkynyl , aryl , heteroaryl , arylalkyl , het 
eroarylalkyl , alkoxyalkyl or aminoalkyl , wherein alkyl , 
cycloalkyl , cycloalkylalkyl , heterocycloalkyl , fluoroalkyl , 
heterocycloalkylalkyl , alkenyl , alkynyl , aryl , heteroaryl , ary 
lalkyl , heteroarylalkyl , alkoxyalkyl and aminoalkyl are all 
optionally substituted ; 
[ 0022 ] Rºis H or C1 - 6 alkyl ; 
[ 0023 ] Rl ' is halogen , CF3 , COR + , OR4 , NR4RS , NO2 , CN , 
SO , OR4 , CO , R4 , CONR4RS , CO , H , SO , NR R ” , S ( O ) , R4 , 
SOZH , OC ( O ) R4 , OC ( O ) NR * R , NR C ( O ) R ” , NR * COR , 
( C . - C . ) - alkyl - Ce = NR “ ) NHR + , ( C . - C . ) - alkyl - C ( = NR4 ) 
NHRC , ( C . - C . ) - alkyl - NR4C NR4 ) NR + RS , ( C . - C . ) - alkyl 
C ( O ) OR , ( C - C . ) - alkyl - C ( O ) NR + R " , ( C . - C . ) - alkyl - C 
( 0 ) - NH - CN , O - ( C . - C . ) - alkyl - C ( O ) NR + R ” , S ( O ) , 
( C . - C . ) - alkyl - C ( O ) OR “ , S ( O ) - ( C . - C . ) - alkyl - C ( O ) 
NR + R ” , ( C , - C6 ) - alkyl - C ( O ) NR + - ( C . - C . ) - alkyl - NR + R ” , 
( Co - Co ) - alkyl - NR + R , ( C . - C . ) - alkyl - NR4 - C ( O ) R , ( Co 
Co ) - alkyl - NR4 - C ( O ) OR4 , ( C . - C . ) - alkyl - NR4 - C ( O ) 
NR + RS , ( C . - C . ) - alkyl - NR + — SO , NR RS , ( C . - C . ) - alkyl 
NR4 — SO2R4 , hydrogen , B ( OH ) 2 , alkyl , cycloalkyl , 
cycloalkylalkyl , heterocycloalkyl , fluoroalkyl , heterocy 
cloalkylalkyl , haloalkyl , alkenyl , alkynyl , aryl , heteroaryl , 
arylalkyl , heteroarylalkyl , alkoxyalkyl or aminoalkyl , 
wherein alkyl , cycloalkyl , cycloalkylalkyl , heterocycloalkyl , 
fluoroalkyl , heterocycloalkylalkyl , alkenyl , alkynyl , aryl , het 
eroaryl , arylalkyl , heteroarylalkyl , alkoxyalkyl and ami 
noalkyl are all optionally substituted ; 
[ 0024 ] R11 and R12 are each independently : halogen , CF3 , 
COR4 , OR4 , NR + RS , NO , , CN , SO , OR4 , CO , R4 , CONR + R , 
CO , H , SO NR * RS , S ( ) R4 , SozH , OC ( O ) R4 , OC ( O ) 
NRÍRS , NR4C ( O ) RS , NRCO , RS , ( C . - C . ) - alkyl - C NR ) 
NHR4 , ( C . - C . ) - alkyl - C = NR * ) NHR " , ( Co - Co ) - alkyl - NRA? 
ENR ) NR R , ( C . - C . ) - alkyl - C ( O ) OR " , ( C . - C . ) - alkyl - C 
( O ) NR + R ” , ( C . - C . ) - alkyl - C ( O ) - NH - CN , O ( C . - C . ) 
alkyl - C ( O ) NR * R * , S ( O ) ( Co - Co ) - alkyl - C ( O ) OR “ , SO 
( C . - C . ) - alkyl - C ( O ) NR + R $ , ( C . - C . ) - alkyl - C ( O ) NR4 - ( Co 
C6 ) - alkyl - NR + R ” , ( C . - C . ) - alkyl - NR + R ” , ( C . - C . ) - alkyl 
NR4 - C ( O ) R " , ( C . - C . ) - alkyl - NR4 — C ( O ) OR , ( C . - C . ) 
alkyl - NR4 _ C ( O ) - NRARS , ( C . - C . ) - alkyl - NR4 — 
SOQNR + RS , ( C . - C . ) - alkyl - NR4 _ SO2R4 , hydrogen , alkyl , 
cycloalkyl , cycloalkylalkyl , heterocycloalkyl , fluoroalkyl , 
heterocycloalkylalkyl , haloalkyl , alkenyl , alkynyl , aryl , het 
eroaryl , arylalkyl , heteroarylalkyl , alkoxyalkyl or ami 
noalkyl , wherein alkyl , cycloalkyl , cycloalkylalkyl , hetero 
cycloalkyl , fluoroalkyl , heterocycloalkylalkyl , alkenyl , 
alkynyl , aryl , heteroaryl , arylalkyl , heteroarylalkyl , alkoxy 
alkyl and aminoalkyl are all optionally substituted ; 
[ 0025 ] R13a and R136 are each independently Rs ortogether 
are = 0 ; 
[ 0026 ] R14a and R146 are each independently RS or together 
are = 0 ; 
[ 0027 ] R134 and R14C are each independently RS ; 
[ 0028 ] Q ” is CH or N ; 
[ 0029 ] U is C ( O ) - , CENR4 ) , ( CR4R5 ) 
NRS , SCO ) 2 , CEO ) , ( C = O ) N ( R4 ) , N ( R4 ) ( C = O ) , 
S ( = O ) , N ( R4 ) , N ( R4 ) S ( = O ) 2 , C = N - OR " , _ C ( R4 ) = C 
( R ) , C ( R + R ) , NR50 — N ( R59 ) C ( R + R ) , O C 
( R + R ) , C ( R + R ) S ( = O ) , ( C = 010 , 

( C NR ) N ( R4 ) , ( C NR ” ) , N ( C = O ) NR NRS , 
N ( C = O ) R4 , N ( C = O ) OR " , NS ( = O ) 2NR * NR4 , NS ( = O ) 
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comprising : ( a ) coupling a compound of formula : 

HN 

2R , or an optionally substituted aryl , heteroaryl , cycloalkyl 
or heterocyclic ring , all of which may be optionally substi 
tuted ; 
[ 0030 ] Wis CH - , - S - , CHF - or - CF2 = ; 
[ 0031 ] Zis C or N ; 
[ 0032 ] m is 1 , or 2 ; 
[ 0033 ] n is 0 , 1 , or 2 ; 
[ 0034 ] p is 0 to 6 ; 
[ 0035 ] qis 0 to 6 ; and 
[ 0036 ] tis 0 , 1 , or 2 . 
[ 0037 ] Another aspect of the present invention includes a 
method of preparing a compound of the following formula : 

CONH2 

with fumaryl chloride to provide a compound of formula 

HENOC , HANOC 
OCHz CONH2 ; 

HO 

[ 0040 ] ( b ) dehydrating the carboxamide in the compound 
from step ( a ) to provide a compound of formula : 

comprising ( a ) coupling prolinamide with fumarylchloride to 
provide a compound of the following formula : 

NC 

HN0C 

CONH2 ; 

[ 0038 ] ( b ) dehydrating the carboxamides of the compound 
from step ( a ) to cyano to provide a compound of formula : 

and ( c ) cleaving the C = C bond with an oxidizing agent 
either : ( 1 ) in the presence of methanol , and then adding a 
reducing agent to the reaction mixture , or ( 2 ) and reacting the 
cleavage products with a reducing agent and subsequently 
adding methanol to the cleavage product mixture . 
[ 0041 ] Another aspect of the present invention provides a 
compound of formula A compound of formula ( I ) : TC 

A - B - D 

wherein A is : CN ; 

and ( c ) cleaving the C = C bond with an oxidizing agent 
either : ( 1 ) in the presence of methanol , and then adding a 
reducing agent to the reaction mixture , or ( 2 ) and reacting the 
cleavage products with a reducing agent and subsequently 
adding methanol to the cleavage product mixture . 
[ 0039 ] A further aspect of the present invention provides a 
method of preparing a compound of the following formula : [ 0042 ] Bis : 

( a ) 

OCH3 

HO Rets 
CN 

R9 



US 2010 / 0009961 A1 Jan . 14 , 2010 

- continued 
( b ) 

U . mm 

R7 R8 R9 

IZ / 

RI RE 
H2 ) mi KKY CH2 ) n 

( e ) 

( CH2 ) 

( H2Cn * ?? 

01 

min 
RII KI 

( OR , NR + CO , RS , ( C . - C . ) - alkyl - CENR ) NHR + , ( Co 
Co ) - alkyl - C NR4 ) NHR “ , ( Co - Co ) - alkyl - NR * CENR4 ) 
NR * R , ( C . - C . ) - alkyl - C ( O ) OR , ( C . - C . ) - alkyl - C ( O ) 
NR + R ” , ( C . - C . ) - alkyl - C ( O ) - NH - CN , O - ( C . - C . ) - alkyl 
C ( O ) NR + R ” , S ( 0 ) ( C . - C . ) - alkyl - C ( O ) OR “ , S ( O ) - ( Co 
Co ) - alkyl - C ( O ) NR + R ” , ( C . - C . ) - alkyl - C ( O ) NR4 - ( Co - Co ) 
alkyl - NRAR , ( C . - C . ) - alkyl - NR + R $ , ( Co - Co ) - alkyl - NR + C 
( O ) R , ( C . - C . ) - alkyl - NR + - C ( O ) OR “ , ( C - C . ) - alkyl 
NR - C ( O ) NR - RS , ( C . - C . ) - alkyl - NR4 SONR + RS , 
( Co - Co ) - alkyl - NR4 - SO2R , hydrogen , alkyl , cycloalkyl , 
cycloalkylalkyl , heterocycloalkyl , fluoroalkyl , heterocy 
cloalkylalkyl , haloalkyl , alkenyl , alkynyl , aryl , heteroaryl , 
arylalkyl , heteroarylalkyl , alkoxyalkyl or aminoalkyl , 
wherein alkyl , cycloalkyl , cycloalkylalkyl , heterocycloalkyl , 
fluoroalkyl , heterocycloalkylalkyl , alkenyl , alkynyl , aryl , het 
eroaryl , arylalkyl , heteroarylalkyl , alkoxyalkyl and ami 
noalkyl are all optionally substituted ; 
[ 0049 ] R3 is absent or is halogen , CF3 , COR + , OR4 , NR + RS , 
NO2 , CN , SOZOR4 , CO2R4 , CONR + R ” , COZH , SO NR + RS , 
S ( O ) , R4 , SOZH , OC ( O ) R4 , OC ( O ) NR4RS , NR C ( O ) RS , 
NR CO R , ( C . - C . ) - alkyl - CENR ) NHR + , ( C . - C . ) - alkyl 
CENR4 ) NHR , ( C . - C . ) - alkyl - NR - CENR4 ) NRARS , ( C . 
Co ) - alkyl - C ( O ) OR , ( C . - C . ) - alkyl - C ( O ) NRAR , ( C . - C . ) 
alkyl - C ( O ) - NH - CN , O ( C . - C . ) - alkyl - C ( O ) NR + R ” , 
S ( O ) - ( Co - C . ) - alkyl - C ( O ) OR , S ( O ) ( C . - C . ) - alkyl - C 
( O ) NRAR , ( Co - C ) - alkyl - C ( O ) NR + ( Co - Co ) - alkyl 
NR + R ” , ( Co - Co ) - alkyl - NR + RS , ( Co - Co ) - alkyl - NR C ( O ) 
RS , ( Co - Co ) - alkyl - NR4 - C ( O ) OR4 , ( Co - Co ) - alkyl - NR4C 
( 0 ) NR * RS , ( Co - C6 ) - alkyl - NR + SOQNR RS , ( Co - C ) 
alkyl - NR4 — SO , R4 , hydrogen , alkyl , cycloalkyl , 
cycloalkylalkyl , heterocycloalkyl , fluoroalkyl , heterocy 
cloalkylalkyl , haloalkyl , alkenyl , alkynyl , aryl , heteroaryl , 
arylalkyl , heteroarylalkyl , alkoxyalkyl or aminoalkyl , 
wherein alkyl , cycloalkyl , cycloalkylalkyl , heterocycloalkyl , 
fluoroalkyl , heterocycloalkylalkyl , alkenyl , alkynyl , aryl , het 
eroaryl , arylalkyl , heteroarylalkyl , alkoxyalkyl and ami 
noalkyl are all optionally substituted ; 
[ 0050 ] R™ is hydrogen , CN , NO2 , alkyl , haloalkyl , S ( O ) 
NR R , S ( O ) R4 , C ( O ) OR * , C ( O ) R4 , or C ( O ) NR + R " ; 
[ 0051 ] each occurrence of R4 , RS , R20 and R21 are each 
independently : hydrogen , alkyl , cycloalkyl , cycloalkylalkyl , 
heterocycloalkyl , fluoroalkyl , heterocycloalkylalkyl , alky 
nyl , aryl , heteroaryl , arylalkyl , heteroarylalkyl or aminoalkyl , 
wherein alkyl , cycloalkyl , cycloalkylalkyl , heterocycloalkyl , 
fluoroalkyl , heterocycloalkylalkyl , alkenyl , alkynyl , aryl , het 
eroaryl , arylalkyl , heteroarylalkyl and aminoalkyl are all 
optionally substituted , or R * and Rwhen taken together with 
the nitrogen to which they are attached complete a 3 - to 
8 - membered ring containing carbon atoms and may be 
optionally containing a heteroatom selected from O , S , or 
NR50 and the 3 - to 8 - membered ring may be optionally sub 
stituted ; 
10052 ] R50 is , in each occurrence , R20 , CN , NO , , S ( O ) 
NR20R21 , S ( O ) , R20 , C ( O ) OR20 , C ( O ) R2°CENR ) 
NR20R21 , C NR20 ) NR21R " , C NOR20 ) R21 or C ( O ) 
NR20R21 ; 
[ 0053 ] each occurrence of R7 and R8 are each indepen 
dently : halogen , CF3 , CORY , OR , NR + RS , NO , , CN , 
SO , OR4 , CO R4 , CONR - RS , CO , H , SO NR + R , S ( O ) , R4 , 
SO , H , OC ( O ) R4 , OC ( O ) NRARS , NR4C ( O ) RS , NR4CO , RS , 
( Co - Co ) - alkyl - C NR ) NHR + , ( Co - Co ) - alkyl - CENR4 ) 
NHRC , ( C . - C . ) - alkyl - NR * C ( = NR4 ) NR + R , ( C . - C . ) - alkyl 
C ( O ) OR , ( C . - C . ) - alkyl - C ( O ) NR + R ” , ( C . - C . ) - alkyl - C 
( 0 ) NH — CN , O ( C . - C . ) - alkyl - C ( O ) NR + RS , S ( O ) 
( C . - C . ) - alkyl - C ( O ) OR , S ( O ) ( C . - C . ) - alkyl - C ( O ) 
NR + R , ( C . - C . ) - alkyl - C ( O ) NR ( C . - C . ) - alkyl - NR + RS , 
( Co - C . ) - alkyl - NR * R * , ( Co - C . ) - alkyl - NR + _ CORS , ( Co 

R7 R8 

( 0043 ] and 
[ 0044 ] Dis : 

K10 R10 

V W , or 5 

NC NC 

wherein 
[ 0045 ] E and G are independently selected from 6 - mem 
bered aryl , 5 - membered heteroaryl , 6 - membered heteroaryl , 
and 5 - 6 - membered saturated or partially saturated carbocy 
clic or heterocyclic rings ; 
10046 ] E may be substituted with one or more R ' groups ; 
[ 0047 ] G may be substituted with one or more R? groups ; 
[ 0048 ] R1 and R2 are independently : halogen , CF3 , COR “ , 
OR4 , NR + R5 , NO , , CN , SO OR + , CO R4 , CONR + R , CO , H , 
SO NR * R * , S ( O ) , R4 , SO2H , OC ( O ) R * , OC ( O ) NR * R , NRC 
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C . ) - alkyl - NR4C ( O ) OR4 , ( C . - C . ) - alkyl - NR4 _ C ( O ) 
NR4R , ( Co - Co ) - alkyl - NR4 - SOQNR + R ” , ( C . - C . ) - alkyl 
NR4 _ SO2R4 , hydrogen , alkyl , cycloalkyl , cycloalkylalkyl , 
heterocycloalkyl , fluoroalkyl , heterocycloalkylalkyl , 
haloalkyl , alkenyl , alkynyl , aryl , heteroaryl , arylalkyl , het 
eroarylalkyl , alkoxyalkyl or aminoalkyl , wherein alkyl , 
cycloalkyl , cycloalkylalkyl , heterocycloalkyl , fluoroalkyl , 
heterocycloalkylalkyl , alkenyl , alkynyl , aryl , heteroaryl , ary 
lalkyl , heteroarylalkyl , alkoxyalkyl and aminoalkyl all may 
be optionally substituted ; 
[ 0054 ] Rºis H or C1 - alkyl ; 
[ 0055 ] Rºis halogen , CF3 , COR4 , OR4 , NR4RS , NO , , CN , 
SO , OR4 , CO , R4 , CONR - RS , CO , H , SO NR4R , S ( O ) , R4 , 
SOZH , OC ( O ) R4 , OC ( O ) NRÍRS , NR * C ( O ) RS , NR * CO , RS , 
( Co - Co ) - alkyl - CENR “ ) NHR4 , ( C . - C . ) - alkyl - C NR4 ) 
NHRC , ( C . - C . ) - alkyl - NR * CENR4 ) NR + R " , ( C . - C . ) - alkyl 
C ( O ) OR4 , ( C . - C . ) - alkyl - C ( O ) NR + R ” , ( C - C . ) - alkyl - C 
( 0 ) - NH - CN , O ( C . - C . ) - alkyl - C ( O ) NR + R , S ( O ) 
( C . - C . ) - alkyl - C ( O ) OR “ , S ( O ) ( C . - C . ) - alkyl - C ( O ) 
NR + R " , ( C . - C . ) - alkyl - C ( O ) NR + - ( C . - C . ) - alkyl - NR + R ” , 
( C . - C . ) - alkyl - NR * R , ( C . - C . ) - alkyl - NR4 - C ( O ) R ” , ( Co 
Co ) - alkyl - NR4 - C ( O ) OR , ( C . - C . ) - alkyl - NR4 - C ( O ) 
NR + R ” , ( Co - Co ) - alkyl - NR + _ SOQNR + RS , ( C . - C . ) - alkyl 
NR4 _ SO , R4 , hydrogen , B ( OH ) 2 , alkyl , cycloalkyl , 
cycloalkylalkyl , heterocycloalkyl , fluoroalkyl , heterocy 
cloalkylalkyl , haloalkyl , alkenyl , alkynyl , aryl , heteroaryl , 
arylalkyl , heteroarylalkyl , alkoxyalkyl or aminoalkyl , 
wherein alkyl , cycloalkyl , cycloalkylalkyl , heterocycloalkyl , 
fluoroalkyl , heterocycloalkylalkyl , alkenyl , alkynyl , aryl , het 
eroaryl , arylalkyl , heteroarylalkyl , alkoxyalkyl and ami 
noalkyl all may be optionally substituted ; 
[ 0056 ] R1 and R12 are each independently : halogen , CF3 , 
COR4 , OR4 , NR * RS , NO , , CN , SOZOR4 , CO , R4 , CONRARS , 
CO , H , SO , NR4RS , S ( O ) , R4 , SO H , OC ( O ) R4 , OC ( O ) 
NR - RS , NR + C ( O ) RS , NR * CO , RS , ( C . - C . ) - alkyl - C ( NR ) 
NHR “ , ( C . - C . ) - alkyl - C ( NR4 ) NHR “ , ( CO C6 ) - alkyl 
NR * CENR4 ) NR * R , ( C . - C . ) - alkyl - C ( O ) OR “ , ( Co - C6 ) 
alkyl - C ( O ) NR + R , ( Co - Co ) - alkyl - C ( O ) - NHCN , 
O ( C . - C . ) - alkyl - C ( O ) NR “ R ” , S ( O ) _ ( C - C . ) - alkyl - C ( O ) 
OR4 , S ( O ) ( C - C . ) - alkyl - C ( O ) NR + RS , ( C . - C . ) - alkyl - C 
( O ) NR4 - ( C . - C . ) - alkyl - NR + R ” , ( C . - C . ) - alkyl - NR + R ” , ( Co 
C . ) - alkyl - NR4 C ( O ) R , ( C . - C . ) - alkyl - NR4 - C ( O ) OR4 , 
( C . - C . ) - alkyl - NR4 - C ( O ) - NR + R ” , ( C . - C . ) - alkyl - NR4 
SONR4R , ( C . - C . ) - alkyl - NR4 _ SO , R * , hydrogen , alkyl , 
cycloalkyl , cycloalkylalkyl , heterocycloalkyl , fluoroalkyl , 
heterocycloalkylalkyl , haloalkyl , alkenyl , alkynyl , aryl , het 
eroaryl , arylalkyl , heteroarylalkyl , alkoxyalkyl or ami 
noalkyl , wherein alkyl , cycloalkyl , cycloalkylalkyl , hetero 
cycloalkyl , fluoroalkyl , heterocycloalkylalkyl , alkenyl , 
alkynyl , aryl , heteroaryl , arylalkyl , heteroarylalkyl , alkoxy 
alkyl and aminoalkyl all may be optionally substituted ; 
[ 0057 ] R13a and R136 are each independently R or together 
are = 0 ; 
[ 0058 ] R14a and R146 are each independently RS or together 
are = 0 ; 
[ 0059 ] R13c and R14C are each independently RS ; 
[ 0060 ] Qºis CH or N ; 
[ 0061 ] U is C ( O ) , C NR4 ) , ( CRRS ) , 
NRS , S ( O ) 2 , C O ) , ( C = O ) N ( R4 ) , N ( R4 ) ( C = O ) , 
S ( O ) 2N ( R4 ) , N ( R4 ) S ( = O ) 2 , C = N / OR “ , _ C ( R4 ) = C 
( R™ ) , C ( R + R ) , NR50 , N ( R5 ) C ( R + R ) , — , - 04C 
( R + R ) , C ( R + R ) S ( = — ( C = 010 , 
= ( CNR " ) N ( R4 ) , ( C = NR ) , N ( C = O ) NRÁNRS , 

N ( C = O ) R4 , N ( C = O ) OR4 , NS ( = O ) NR - NRS , NS ( = O ) 

2R + , or an optionally substituted aryl , heteroaryl , cycloalkyl 
or heterocyclic ring , all of which may be optionally substi 
tuted ; 
[ 0062 ] W is - CH2 - , - S , CHF - or - CF2 = ; 
[ 0063 ] Zis C or N ; 
[ 0064 ] m is 1 , or 2 ; 
[ 0065 ] nis 0 , 1 , or 2 ; 
10066 ] p is 0 to 6 ; 
[ 0067 ] qis 0 to 6 ; and 
[ 0068 ] tis 0 , 1 , or 2 
wherein : when E and G are both phenyl either : 
[ 0069 ] ( 1 ) at least one of R ' or R2 is present and is : 
[ 0070 ] CF3 , COR + , OR4 , NR * RS , NO , , CN , SO20R4 , 
CO , R , CONR + R ” , CO , H , SO NR + RS , S ( O ) , R “ , SOZH , 
OC ( O ) R4 , OC ( O ) NR * R * , NR + C ( O ) R ” , NR + CO , RS , ( C . - C . ) 
alkyl - CENR “ ) NHR * , ( Co - Co ) - alkyl - C NR4 ) NHR " , ( Co 
Co ) - alkyl - NR * CENR * ) NR + R ” , ( Co - Co ) - alkyl - C ( O ) OR “ , 
( C . - C . ) - alkyl - C ( O ) NR4R , ( C . - C . ) - alkyl - C ( O ) - NH - CN , 
O ( C . - C . ) - alkyl - C ( O ) NR + R $ , S ( O ) ( C . - C . ) - alkyl - C ( O ) 
OR “ , S ( O ) - ( Co - Co ) - alkyl - C ( O ) NR4R , ( C . - C . ) - alkyl - C 
( O ) NR4 - ( C . - C . ) - alkyl - NR + R® , ( Co - Co ) - alkyl - NR + R $ , ( Co 
Co ) - alkyl - NR4 - C ( O ) R , ( C . - C . ) - alkyl - NR4 - C ( O ) OR4 , 
( C - C . ) - alkyl - NR4 - C ( O ) - NRARS , ( C . - C . ) - alkyl - NR4 — 
SOQNR + RS , ( C . - C . ) - alkyl - NR4 — SO R4 , hydrogen , ( C5 - 20 ) 
alkyl , cycloalkyl , cycloalkylalkyl , heterocycloalkyl , fluoro 
alkyl , heterocycloalkylalkyl , haloalkyl , alkenyl , alkynyl , 
aryl , heteroaryl , arylalkyl , heteroarylalkyl , alkoxyalkyl or 
aminoalkyl , wherein alkyl , cycloalkyl , cycloalkylalkyl , het 
erocycloalkyl , fluoroalkyl , heterocycloalkylalkyl , alkenyl , 
alkynyl , aryl , heteroaryl , arylalkyl , heteroarylalkyl , alkoxy 
alkyl and aminoalkyl are all optionally substituted ; and 
wherein OR4 is alkoxy , OR * is ( C5 - 20 ) alkoxy ; or ( 2 ) and when 
B is ( b ) R7 and R8 are not selected from hydrogen , hydroxy , 
hydroxymethyl , and phenyl ; or ( 3 ) and when B is ( b ) or ( f ) , R9 
is : C1 - 6 alkyl . 
10071 ] . Another aspect of the present invention provides a 
compound of formula A compound of formula ( I ) : 

A - B - D 

wherein A is : 

M 

minn 
B is : 

[ 0072 ] 

( a ) 

Rt R8T 

R9 
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- continued 
( b ) 

U . mm 
( c ) 

R7 R8 R9 

IZ / 

RI RE 
H2 ) mi KY CH2 ) n 

vy 

( e ) 

* ?? 

01 

min 
RII 

IS 

[ 0077 ] E may be substituted with one or more R ' groups ; 
[ 0078 ] G may be substituted with one or more R2 groups ; 
[ 0079 ] Rand R2 are independently : halogen , CF3 , COR “ , 
OR4 , NR + R , NO , , CN , SO , OR4 , CO , R4 , CONR4RS , CO , H , 
SONRAR , S ( O ) , R4 , SO3H , OC ( O ) R , OC ( O ) NRARS , NRC 
( OR , NR4CO , RS , ( C . - C . ) - alkyl - C ( = NR ) NHR4 , ( Co 
Co ) - alkyl - C NR4 ) NHR , ( C . - C . ) - alkyl - NR - C NR * ) 
NR - R " , ( Co - Co ) - alkyl - C ( O ) OR , ( C . - C . ) - alkyl - C ( O ) 
NR + R , ( C . - C . ) - alkyl - C ( O ) - NH - CN , O ( C . - C . ) - alkyl 
C ( O ) NR * RS , S ( O ) - ( Co - Co ) - alkyl - C ( O ) OR4 , S ( O ) - ( Co 
C6 ) - alkyl - C ( O ) NR + R ” , ( C . - C . ) - alkyl - C ( O ) NR4 — ( C . - C . ) 
alkyl - NRAR , ( Co - Cs ) - alkyl - NR + R $ , ( Co - Cs ) - alkyl - NRC 
( O ) R " , ( C . - C . ) - alkyl - NR - C ( O ) OR “ , ( C . - C . ) - alkyl 
NR4 _ C ( O ) - NR4R , ( C . - C . ) - alkyl - NR4 _ SO , NR + R , 
( C . - C . ) - alkyl - NR * — SO R , hydrogen , alkyl , cycloalkyl , 
cycloalkylalkyl , heterocycloalkyl , fluoroalkyl , heterocy 
cloalkylalkyl , haloalkyl , alkenyl , alkynyl , aryl , heteroaryl , 
arylalkyl , heteroarylalkyl , alkoxyalkyl or aminoalkyl , 
wherein alkyl , cycloalkyl , cycloalkylalkyl , heterocycloalkyl , 
fluoroalkyl , heterocycloalkylalkyl , alkenyl , alkynyl , aryl , het 
eroaryl , arylalkyl , heteroarylalkyl , alkoxyalkyl and ami 
noalkyl are all optionally substituted ; 
[ 0080 ] R ’ is absent or is halogen , CF3 , COR + , OR4 , NR * RS , 
NO , , CN , SO OR4 , CO , R4 , CONR + R ” , CO , H , SO NR4RS , 
S ( O ) , R “ , SOZH , OC ( O ) R4 , OC ( O ) NR + RS , NRCORS , 
NR + CO , RS , ( C . - C . ) - alkyl - CENR “ ) NHR * , ( C . - C . ) - alkyl 
CENR4 ) NHR , ( C . - C . ) - alkyl - NRC NR4 ) NR + RS , ( Co 
Co ) - alkyl - C ( O ) OR4 , ( Co - C . ) - alkyl - C ( O ) NR * RS , ( C . - C . ) 
alkyl - C ( O ) - NH - CN , O ( C . - C . ) - alkyl - C ( O ) NR + R ” , 
S ( O ) ( C . - C . ) - alkyl - C ( O ) OR “ , S ( O ) - ( C . - C . ) - alkyl - C 
( O ) NR + R ” , ( C . - C . ) - alkyl - C ( O ) NR4 — ( Co - Co ) - alkyl 
NR + R ” , ( C . - C . ) - alkyl - NR + R ” , ( C . - C . ) - alkyl - NR4 - C ( O ) 
RS , ( C . - C . ) - alkyl - NR4 - C ( O ) OR4 , ( C . - C . ) - alkyl - NR4 - C 
( 0 ) - NR + R ” , ( C . - C . ) - alkyl - NR4 _ SOQNR + R ” , ( C . - C . ) 
alkyl - NR4 — SO , R * , hydrogen , alkyl , cycloalkyl , 
cycloalkylalkyl , heterocycloalkyl , fluoroalkyl , heterocy 
cloalkylalkyl , haloalkyl , alkenyl , alkynyl , aryl , heteroaryl , 
arylalkyl , heteroarylalkyl , alkoxyalkyl or aminoalkyl , 
wherein alkyl , cycloalkyl , cycloalkylalkyl , heterocycloalkyl , 
fluoroalkyl , heterocycloalkylalkyl , alkenyl , alkynyl , aryl , het 
eroaryl , arylalkyl , heteroarylalkyl , alkoxyalkyl and ami 
noalkyl are all optionally substituted ; 
[ 0081 ] Rº is hydrogen , CN , NO , , alkyl , haloalkyl , S ( O ) 
( NR + R , S ( O ) R " , C ( O ) OR " , C ( O ) R4 , or C ( O ) NR + R ” ; 
[ 0082 ] each occurrence of R4 , RS , R20 and R21 are each 
independently : hydrogen , alkyl , cycloalkyl , cycloalkylalkyl , 
heterocycloalkyl , fluoroalkyl , heterocycloalkylalkyl , alky 
nyl , aryl , heteroaryl , arylalkyl , heteroarylalkyl or aminoalkyl , 
wherein alkyl , cycloalkyl , cycloalkylalkyl , heterocycloalkyl , 
fluoroalkyl , heterocycloalkylalkyl , alkenyl , alkynyl , aryl , het 
eroaryl , arylalkyl , heteroarylalkyl and aminoalkyl are all 
optionally substituted , or R * and R? when taken together with 
the nitrogen to which they are attached complete a 3 - to 
8 - membered ring containing carbon atoms and may be 
optionally containing a heteroatom selected from O , S , or 
NR50 and the 3 - to 8 - membered ring may be optionally sub 
stituted ; 
[ 0083 ] R50 is , in each occurrence , R20 , CN , NO2 , S ( O ) 
NR20R21 , S ( O ) , R20 , C ( O ) OR20 , COR2°CENR " ) 
NR20R21 , CENR20 ) NR2R " , CENOR20 R21 or C ( O ) 
NR2°R21 ; 
[ 0084 ] each occurrence of R7 and R8 are each indepen 
dently : halogen , CF3 , COR4 , OR4 , NR + R , NO2 , CN , 
SOZOR + , CO R4 , CONR * R * , CO2H , SO NR * R * , S ( O ) , R * , 

R7 R8 

[ 0073 ] and 
[ 0074 ] Dis : 

NW 

R10 

B W , or 

NC NC 

wherein 
[ 0075 ] E , G , and M include a three ring system wherein M 
shares two carbon atoms with each of E and G ; 
[ 0076 ] E , G and M are each independently selected from a 
5 - 7 - membered saturated or partially saturated carbocyclic 
ring , a 5 - 7 membered saturated or partially saturated hetero 
cyclic ring , a 5 - 6 - membered aromatic ring , and a 5 - 6 - mem 
bered heteroaromatic ring ; 
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SO3H , OC ( O ) R4 , OC ( O ) NRARS , NR - C ( O ) RS , NR + COR , 
( C . - C . ) - alkyl - Ce = NR ) NHR4 , ( C . - C . ) - alkyl - C NR4 ) 
NHR " , ( C . - C . ) - alkyl - NRCE = NR4 ) NR + R , ( C . - C . ) - alkyl 
C ( O ) OR4 , ( C . - C . ) - alkyl - C ( O ) NR + RS , ( C . - C . ) - alkyl - C 
( 0 ) - NH - CN , O ( C . - C . ) - alkyl - C ( O ) NR * R , S ( 0 ) , 
( C . - C . ) - alkyl - C ( O ) OR “ , S ( O ) , ( C , - Co ) - alkyl - C ( O ) 
NR R , ( C . - C . ) - alkyl - C ( O ) NR + - ( C . - C . ) - alkyl - NR - R ” , 
( C . - C . ) - alkyl - NR + RS , ( C . - C . ) - alkyl - NR4 - C ( O ) RS , ( Co 
Co ) - alkyl - NR4 - C ( O ) OR , ( C . - C . ) - alkyl - NR4 - C ( O ) 
NR + R , ( C . - C . ) - alkyl - NR4 - SOQNR + R , ( C . - C . ) - alkyl 
NR + SO R4 , hydrogen , alkyl , cycloalkyl , cycloalkylalkyl , 
heterocycloalkyl , fluoroalkyl , heterocycloalkylalkyl , 
haloalkyl , alkenyl , alkynyl , aryl , heteroaryl , arylalkyl , het 
eroarylalkyl , alkoxyalkyl or aminoalkyl , wherein alkyl , 
cycloalkyl , cycloalkylalkyl , heterocycloalkyl , fluoroalkyl , 
heterocycloalkylalkyl , alkenyl , alkynyl , aryl , heteroaryl , ary 
lalkyl , heteroarylalkyl , alkoxyalkyl and aminoalkyl all may 
be optionally substituted ; 
[ 0085 ] Rºis H or C - alkyl ; 
[ 0086 ] Rºis halogen , CF3 , COR4 , OR4 , NR + R , NO , CN , 
SO , OR4 , CO , R4 , CONRARS , CO , H , SO NR4R5 , S ( O ) , R4 , 
SOZH , OC ( O ) R4 , OC ( O ) NRAR , NR - CORS , NR - CORS , 
( C . - C . ) - alkyl - C ( NRC ) NHR4 , ( C . - C . ) - alkyl - C = NR4 ) 
NHRC , ( C . - C . ) - alkyl - NR4C ( = NR4 ) NR + R , ( C . - C . ) - alkyl 
C ( O ) OR “ , ( Co - C . ) - alkyl - C ( O ) NR + R ” , ( Co - Co ) - alkyl - C 
( 0 ) - NH - CN , O - ( C . - C . ) - alkyl - C ( O ) NR + R ” , S ( O ) , 
( C . - C . ) - alkyl - C ( O ) OR , S ( O ) ( C . - C . ) - alkyl - C ( O ) 
NR + R , ( C . - C . ) - alkyl - C ( O ) NR4 — ( CO _ Co ) - alkyl - NR + R ” , 
( C . - C . ) - alkyl - NR + RS , ( C . - C . ) - alkyl - NR4 C ( O ) R , ( Co 
Co ) - alkyl - NR + C ( O ) OR , ( C . - C . ) - alkyl - NR + C ( O ) 
NR4RS , ( C . - C . ) - alkyl - NR4 _ SO NR4RS , ( C . - C . ) - alkyl 
NR + _ SO R4 , hydrogen , B ( OH ) 2 , alkyl , cycloalkyl , 
cycloalkylalkyl , heterocycloalkyl , fluoroalkyl , heterocy 
cloalkylalkyl , haloalkyl , alkenyl , alkynyl , aryl , heteroaryl , 
arylalkyl , heteroarylalkyl , alkoxyalkyl or aminoalkyl , 
wherein alkyl , cycloalkyl , cycloalkylalkyl , heterocycloalkyl , 
fluoroalkyl , heterocycloalkylalkyl , alkenyl , alkynyl , aryl , het 
eroaryl , arylalkyl , heteroarylalkyl , alkoxyalkyl and ami 
noalkyl all may be optionally substituted ; 
[ 0087 ] R1 and R12 are each independently : halogen , CF3 , 
COR4 , OR4 , NR - RS , NO2 , CN , SO , OR4 , CO2R4 , CONR * R , 
CO2H , SO NR * RS , S ( O ) R , SO3H , OC ( O ) R4 , OC ( O ) 
NRARS , NR * C ( O ) R5 , NR * CO RS , ( Co - Cs ) - alkyl - CE = NR " ) 
NHR + , ( C . - C . ) - alkyl - Ce = NR4 ) NHR " , ( CO _ C6 ) - alkyl 
NR4CENR4 ) NRARS , ( C . - C . ) - alkyl - C ( O ) OR4 , ( C . - C . ) 
alkyl - C ( O ) NR + R , ( C . - C . ) - alkyl - C ( O ) - NH - CN , 
0 - ( Co - C6 ) - alkyl - C ( O ) NR + RS , S ( O ) - ( C - C . ) - alkyl - C ( O ) 
OR “ , S ( O ) ( Co - Co ) - alkyl - C ( O ) NR + R " , ( C . - C . ) - alkyl - C 
( O ) NR4 - ( C . - C . ) - alkyl - NR + R , ( C . - C . ) - alkyl - NR + R ” , ( Co 
Co ) - alkyl - NR4 - C ( O ) R , ( C . - C . ) - alkyl - NR4 - C ( O ) ORY , 
( C . - C . ) - alkyl - NR4 - C ( O ) - NR * R , ( C . - C . ) - alkyl - NR — 
SO NR R , ( C . - C . ) - alkyl - NR4 _ SO , R4 , hydrogen , alkyl , 
cycloalkyl , cycloalkylalkyl , heterocycloalkyl , fluoroalkyl , 
heterocycloalkylalkyl , haloalkyl , alkenyl , alkynyl , aryl , het 
eroaryl , arylalkyl , heteroarylalkyl , alkoxyalkyl or ami 
noalkyl , wherein alkyl , cycloalkyl , cycloalkylalkyl , hetero 
cycloalkyl , fluoroalkyl , heterocycloalkylalkyl , alkenyl , 
alkynyl , aryl , heteroaryl , arylalkyl , heteroarylalkyl , alkoxy 
alkyl and aminoalkyl all may be optionally substituted ; 
[ 0088 ] R13a and R135 are each independently RS or together 
are = 0 ; 
[ 0089 ] R14a and R 146 are each independently RS or together 
are = 0 ; 
[ 0090 ] R13c and R14C are each independently RS ; 

[ 0091 ] Qa is CH or N ; 
[ 0092 ] U is - C ( O ) - , - C = NR4 ) — , - ( CR4R54 ) p , 
NR50 , S ( O ) 2 , CEO ) , ( C = O ) N ( R4 ) , N ( R4 ) ( C = O ) , 
S ( = O ) , N ( R4 ) , N ( R4 ) S ( = O ) 2 , C = N OR4 , C ( R4 ) = 0 
( R ) , C ( R + R ) NR50 — , N ( R5 ) C ( R + R ) , - , - O C 
( R + R ” ) , C ( R + R ” ) S ( O ) , ( C = 0 ) 0 — , 
- ( C = NR “ ) N ( R4 ) — , - ( C?NRC ) — , N ( C = O ) NR + NR ” , 
N ( C = O ) R * , N ( C = O ) OR * , NS ( O ) 2NR NR ” , NSO ) 
2R4 , or an optionally substituted aryl , heteroaryl , cycloalkyl 
or heterocyclic ring , all of which may be optionally substi 
tuted ; 
[ 0093 ] Wis - CH2 - , - S — , CHF — or CF2 = ; 
10094 ) Z is C or N ; 
[ 0095 ] m is 1 , or 2 ; 
[ 0096 ] n is 0 , 1 , or 2 ; 
[ 0097 ] p is 0 to 6 ; 
[ 0098 ] qis 0 to 6 ; and 
[ 0099 ] tis 0 , 1 , or 2 
wherein : when E and G are both phenyl either : 
[ 0100 ] ( 1 ) at least one of Ri or R2 is present and is : 
[ 0101 ] CF3 , COR4 , OR4 , NRARS , NO2 , CN , SO , OR4 , 
CO , R , CONR + RS , CO , H , SO NR + RS , S ( O ) , R , SOZH , 
OC ( O ) R4 , OC ( O ) NR R , NR - C ( O ) RS , NR CO RS , ( C . - C . ) 
alkyl - C = NR “ ) NHR4 , ( C . - C . ) - alkyl - C ( = NR5 ) NHR , ( Co 
Co ) - alkyl - NR * C NR4 ) NR + R , ( C . - C . ) - alkyl - C ( O ) OR4 , 
( CO — Co ) - alkyl - C ( O ) NR + R " , ( C . - C . ) - alkyl - C ( O ) - NH 
CN , O ( C . - C . ) - alkyl - C ( O ) NR + R ” , S ( O . - ( C . - C . ) - alkyl 
C ( O ) OR “ , S ( O ) _ ( C . - C . ) - alkyl - C ( O ) NR + R ' , ( C . - C . ) 
alkyl - C ( O ) NR4 — ( C . - C . ) - alkyl - NR + R ” , ( C . - C . ) - alkyl 
NR + R ” , ( C . - C . ) - alkyl - NR4 - C ( O ) R " , ( C . - C . ) - alkyl - NR + — 
C ( O ) OR , ( Co - Co ) - alkyl - NR4 - C ( O ) - NR + R , ( C . - C . ) 
alkyl - NR4 _ SO NR * R " , ( C . - C . ) - alkyl - NR4 _ SO , R4 , 
hydrogen , ( C5 - 20 ) alkyl , cycloalkyl , cycloalkylalkyl , hetero 
cycloalkyl , fluoroalkyl , heterocycloalkylalkyl , haloalkyl , alk 
enyl , alkynyl , aryl , heteroaryl , arylalkyl , heteroarylalkyl , 
alkoxyalkyl or aminoalkyl , wherein alkyl , cycloalkyl , 
cycloalkylalkyl , heterocycloalkyl , fluoroalkyl , heterocy 
cloalkylalkyl , alkenyl , alkynyl , aryl , heteroaryl , arylalkyl , 
heteroarylalkyl , alkoxyalkyl and aminoalkyl are all option 
ally substituted ; and wherein OR4 is alkoxy , OR * is ( C5 - 20 ) 
alkoxy ; or ( 2 ) and when B is ( b ) R7 and R8 are not selected 
from hydrogen , hydroxy , hydroxymethyl , and phenyl ; or ( 3 ) 
and when B is ( b ) or ( f ) , R9 is : C - , alkyl . 
[ 0102 ] Compounds of the present invention having one or 
more optically active carbons can exist as racemates and 
racemic mixtures , diasteromeric mixtures and individual 
diastereomers , enantiomeric mixtures and single enanti 
omers , tautomers , atropisomers , and rotamers , with all iso 
meric forms being included in the present invention . Com 
pounds described in this invention containing olefinic double 
bonds include both E and Z geometric isomers . Also included 
in this invention are all salt forms , polymorphs , hydrates and 
solvates . All of the above mentioned compounds are included 
within the scope of the invention . 
[ 0103 ] The present invention also provides methods of 
inhibiting the DPP - IV enzyme . 
10104 ] The present invention further provides methods of 
treatment or prevention of diseases in which the dipeptidyl 
peptidase - IV enzyme is involved , such as diabetes and par 
ticularly Type - 2 diabetes . 
[ 0105 ] The present invention also provides methods for 
obtaining the DPP - IV inhibiting compounds and pharmaceu 
tical compositions comprising them either singly or in com 
bination with one or more additional therapeutic agents for 
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the prevention or treatment of DPP - IV enzyme medicated 
diseases , particularly Type 2 diabetes . 

DETAILED DESCRIPTION OF THE INVENTION 
Definitions 

[ 0106 ] The terms “ alkyl ” or “ alk ” , as used herein alone or as 
part of another group , denote optionally substituted , straight 
and branched chain saturated hydrocarbon groups , preferably 
having 1 to 10 carbons in the normal chain , most preferably 
lower alkyl groups . Exemplary unsubstituted such groups 
include methyl , ethyl , propyl , isopropyl , n - butyl , t - butyl , 
isobutyl , pentyl , hexyl , isohexyl , heptyl , 4 , 4 - dimethylpentyl , 
octyl , 2 , 2 , 4 - trimethylpentyl , nonyl , decyl , undecyl , dodecyl 
and the like . Exemplary substituents may include , but are not 
limited to , one or more of the following groups : halo , alkoxy , 
alkylthio , alkenyl , alkynyl , aryl ( e . g . , to form a benzyl group ) , 
cycloalkyl , cycloalkenyl , hydroxy or protected hydroxy , car 
boxyl ( COOH ) , alkyloxycarbonyl , alkylcarbonyloxy , 
alkylcarbonyl , carbamoyl ( NH2 - C0 — ) , substituted car 
bamoyl ( ( R4 ) ( R ) N - C0 — wherein R + or Rs are as defined 
below , except that at least one of R4 or R is not hydrogen ) , 
amino , heterocyclo , mono - or dialkylamino , or thiol ( SH ) . 
[ 0107 ] The terms “ lower alk ” or “ lower alkyl ” as used 
herein , denote such optionally substituted groups as 
described above for alkyl having 1 to 4 carbon atoms in the 
normal chain . 
0108 ] The term “ alkoxy " denotes an alkyl group as 
described above bonded through an oxygen linkage ( 0 – ) . 
[ 0109 ] The term “ alkenyl ” , as used herein alone or as part of 
another group , denotes optionally substituted , straight and 
branched chain hydrocarbon groups containing at least one 
carbon to carbon double bond in the chain , and preferably 
having 2 to 10 carbons in the normal chain . Exemplary unsub 
stituted such groups include ethenyl , propenyl , isobutenyl , 
butenyl , pentenyl , hexenyl , heptenyl , octenyl , nonenyl , dece 
nyl , and the like . Exemplary substituents may include , but are 
not limited to , one or more of the following groups : halo , 
alkoxy , alkylthio , alkyl , alkynyl , aryl , cycloalkyl , cycloalk 
enyl , hydroxy or protected hydroxy , carboxyl ( COOH ) , 
alkyloxycarbonyl , alkylcarbonyloxy , alkylcarbonyl , carbam 
oyl ( NH2 - CO ) , substituted carbamoyl ( ( R * ) ( R ) N 
CO — wherein R4 or R $ are as defined below , except that at 
least one of R4 or R is not hydrogen ) , amino , heterocyclo , 
mono - or dialkylamino , or thiol ( SH ) . 
[ 0110 ] The term “ alkynyl ” , as used herein alone or as part 
of another group , denotes optionally substituted , straight and 
branched chain hydrocarbon groups containing at least one 
carbon to carbon triple bond in the chain , and preferably 
having 2 to 10 carbons in the normal chain . Exemplary unsub 
stituted such groups include , but are not limited to , ethynyl , 
propynyl , butynyl , pentynyl , hexynyl , heptynyl , octynyl , 
nonynyl , decynyl , and the like . Exemplary substituents may 
include , but are not limited to , one or more of the following 
groups : halo , alkoxy , alkylthio , alkyl , alkenyl , aryl , 
cycloalkyl , cycloalkenyl , hydroxy or protected hydroxy , car 
boxyl ( COOH ) , alkyloxycarbonyl , alkylcarbonyloxy , 
alkylcarbonyl , carbamoyl ( NH2 - C0 — ) , substituted car 
bamoyl ( ( R4 ) ( RON - CO — wherein R4 or Rare as defined 
below , except that at least one of R4 or R is not hydrogen ) , 
amino , heterocyclo , mono - or dialkylamino , or thiol ( SH ) . 
[ 0111 ] The term " cycloalkyl ” , as used herein alone or as 
part of another group , denotes optionally substituted , satu 
rated cyclic hydrocarbon ring systems , including bridged ring 

systems , desirably containing 1 to 3 rings and 3 to 9 carbons 
per ring . Exemplary unsubstituted such groups include , but 
are not limited to , cyclopropyl , cyclobutyl , cyclopentyl , 
cyclohexyl , cycloheptyl , cyclooctyl , cyclodecyl , cyclodode 
cyl , and adamantyl . Exemplary substituents include , but are 
not limited to , one or more alkyl groups as described above , or 
one or more groups described above as alkyl substituents . 
10112 ] . The terms “ ar ” or “ aryl ” , as used herein alone or as 
part of another group , denote optionally substituted , homocy 
clic aromatic groups , preferably containing 1 or 2 rings and 6 
to 12 ring carbons . Exemplary unsubstituted such groups 
include , but are not limited to , phenyl , biphenyl , and naph 
thyl . Exemplary substituents include , but are not limited to , 
one or more nitro groups , alkyl groups as described above or 
groups described above as alkyl substituents . 
[ 0113 ] The term " heterocycle ” or “ heterocyclic system ” 
denotes a heterocyclyl , heterocyclenyl , or heteroaryl group as 
described herein , which contains carbon atoms and from 1 to 
4 heteroatoms independently selected from the group consist 
ing ofN , O and S and including any bicyclicor tricyclic group 
in which any of the above - defined heterocyclic rings is fused 
to one or more heterocycle , aryl or cycloalkyl groups . The 
nitrogen and sulfur heteroatoms may optionally be oxidized . 
The heterocyclic ring may be attached to its pendant group at 
any heteroatom or carbon atom which results in a stable 
structure . The heterocyclic rings described herein may be 
substituted on carbon or on a nitrogen atom . 
[ 0114 ] Examples of heterocycles include , but are not lim 
ited to , 1H - indazole , 2 - pyrrolidonyl , 2H , 6H - 1 , 5 , 2 - dithiazi 
nyl , 2H - pyrrolyl , 3H - indolyl , 4 - piperidonyl , 4aH - carbazole , 
4H - quinolizinyl , 6H - 1 , 2 , 5 - thiadiazinyl , acridinyl , azocinyl , 
benzimidazolyl , benzofuranyl , benzothiofuranyl , ben 
zothiophenyl , benzoxazolinyl , benzoxazolyl , benzthiazolyl , 
benztriazolyl , benztetrazolyl , benzisoxazolyl , benzisothiaz 
olyl , benzimidazalonyl , carbazolyl , 4aH - carbazolyl , b - car 
bolinyl , chromanyl , chromenyl , cinnolinyl , decahydroquino 
linyl , 2H , 6H - 1 , 5 , 2 - dithiazinyl , dihydrofuro [ 2 , 3 - b ] 
tetrahydrofuran , furanyl , furazanyl , imidazolidinyl , 
imidazolinyl , imidazolyl , 1H - indazolyl , indolenyl , indolinyl , 
indolizinyl , indolyl , isatinoyl , isobenzofuranyl , isochroma 
nyl , isoindazolyl , isoindolinyl , isoindolyl , isoquinolinyl , 
isothiazolyl , isoxazolyl , morpholinyl , naphthyridinyl , 
octahydroisoquinolinyl , oxadiazolyl , 1 , 2 , 3 - oxadiazolyl , 1 , 2 , 
4 - oxadiazolyl , 1 , 2 , 5 - oxadiazolyl , 1 , 3 , 4 - oxadiazolyl , oxazo 
lidinyl , oxazolyl , oxazolidinylperimidinyl , oxindolyl , 
phenanthridinyl , phenanthrolinyl , phenarsazinyl , phenazinyl , 
phenothiazinyl , phenoxathiinyl , phenoxazinyl , phthalazinyl , 
piperazinyl , piperidinyl , pteridinyl , piperidonyl , 4 - piperido 
nyl , pteridinyl , purinyl , pyranyl , pyrazinyl , pyrazolidinyl , 
pyrazolinyl , pyrazolyl , pyridazinyl , pyridooxazole , pyri 
doimidazole , pyridothiazole , pyridinyl , pyridyl , pyrimidinyl , 
pyrrolidinyl , pyrrolinyl , pyrrolyl , quinazolinyl , quinolinyl , 
4H - quinolizinyl , quinoxalinyl , quinuclidinyl , carbolinyl , tet 
rahydrofuranyl , tetrahydroisoquinolinyl , tetrahydroquinoli 
nyl , tetrazolyl , 6H - 1 , 2 , 5 - thiadiazinyl , 1 , 2 , 3 - thiadiazolyl , 1 , 2 , 
4 - thiadiazolyl , 1 , 2 , 5 - thiadiazolyl , 1 , 3 , 4 - thiadiazolyl , 
thianthrenyl , thiazolyl , thienyl , thienothiazolyl , thienoox 
azolyl , thienoimidazolyl , thiophenyl , triazinyl , 1 , 2 , 3 - triaz 
olyl , 1 , 2 , 4 - triazolyl , 1 , 2 , 5 - triazolyl , 1 , 3 , 4 - triazolyl , xanthe 
nyl . 
[ 0115 ] “ Heterocyclenyl ” denotes a non - aromatic monocy 
clic or multicyclic hydrocarbon ring system of about 3 to 
about 10 atoms , desirably about 4 to about 8 atoms , in which 
one or more of the carbon atoms in the ring system is / are 
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hetero element ( s ) other than carbon , for example nitrogen , 
oxygen or sulfur atoms , and which contains at least one 
carbon - carbon double bond or carbon - nitrogen double bond . 
Ring sizes of rings of the ring system may include 5 to 6 ring 
atoms . The designation of the aza , oxa or thia as a prefix 
before heterocyclenyl define that at least a nitrogen , oxygen 
or sulfur atom is present respectively as a ring atom . The 
heterocyclenyl may be optionally substituted by one or more 
substituents as defined herein . The nitrogen or sulpHur atom 
of the heterocyclenyl may also be optionally oxidized to the 
corresponding N - oxide , S - oxide or S , S - dioxide . “ Hetero 
cyclenyl ” as used herein includes by way of example and not 
limitation those described in Paquette , Leo A . ; “ Principles of 
Modern Heterocyclic Chemistry ” ( W . A . Benjamin , New 
York , 1968 ) , particularly Chapters 1 , 3 , 4 , 6 , 7 , and 9 ; “ The 
Chemistry of Heterocyclic Compounds , A series of Mono 
graphs " ( John Wiley & Sons , New York , 1950 to present ) , in 
particular Volumes 13 , 14 , 16 , 19 , and 28 ; and “ J . Am . Chem . 
Soc . ” , 82 : 5566 ( 1960 ) , the contents all of which are incorpo 
rated by reference herein . Exemplary monocyclic azahetero 
cyclenyl groups include , but are not limited to , 1 , 2 , 3 , 4 - tet 
rahydrohydropyridine , 1 , 2 - dihydropyridyl , 1 , 4 
dihydropyridyl , 1 , 2 , 3 , 6 - tetrahydropyridine , 1 , 4 , 5 , 6 
tetrahydropyrimidine , 2 - pyrrolinyl , 3 - pyrrolinyl , 
2 - imidazolinyl , 2 - pyrazolinyl , and the like . Exemplary oxa 
heterocyclenyl groups include , but are not limited to , 3 , 4 
dihydro - 2H - pyran , dihydrofuranyl , and fluorodihydrofura 
nyl . An exemplary multicyclic oxaheterocyclenyl group is 
7 - oxabicyclo [ 2 . 2 . 1 ] heptenyl . 
[ 0116 ] " Heterocyclyl , ” or “ heterocycloalkyl , ” denotes a 
non - aromatic saturated monocyclic or multicyclic ring sys 
tem of about 3 to about 10 carbon atoms , desirably 4 to 8 
carbon atoms , in which one or more ofthe carbon atoms in the 
ring system is / are hetero element ( s ) other than carbon , for 
example nitrogen , oxygen or sulfur . Ring sizes of rings of the 
ring system may include 5 to 6 ring atoms . The designation of 
the aza , oxa or thia as a prefix before heterocyclyl define that 
at least a nitrogen , oxygen or sulfur atom is present respec 
tively as a ring atom . The heterocyclyl may be optionally 
substituted by one or more substituents which may be the 
same or different , and are as defined herein . The nitrogen or 
sulpHur atom of the heterocyclyl may also be optionally 
oxidized to the corresponding N - oxide , S - oxide or S , S - diox 
ide . 
[ 0117 ] “ Heterocyclyl ” as used herein includes by way of 
example and not limitation those described in Paquette , Leo 
A . ; “ Principles of Modern Heterocyclic Chemistry ” ( W . A . 
Benjamin , New York , 1968 ) , particularly Chapters 1 , 3 , 4 , 6 , 
7 , and 9 ; “ The Chemistry of Heterocyclic Compounds , A 
series of Monographs ” ( John Wiley & Sons , New York , 1950 
to present ) , in particular Volumes 13 , 14 , 16 , 19 , and 28 ; and 
“ J . Am . Chem . Soc . " , 82 : 5566 ( 1960 ) . Exemplary monocy 
clic heterocyclyl rings include , but are not limited to , pip 
eridyl , pyrrolidinyl , piperazinyl , morpholinyl , thiomorpholi 
nyl , thiazolidinyl , 1 , 3 - dioxolanyl , 1 , 4 - dioxanyl , 
tetrahydrofuranyl , tetrahydrothiophenyl , tetrahydrothiopyra 
nyl , and the like . 
[ 0118 ] “ Heteroaryl ” denotes an aromatic monocyclic or 
multicyclic ring system of about 5 to about 10 atoms , in which 
one or more of the atoms in the ring system is / are hetero 
element ( s ) other than carbon , for example nitrogen , oxygen 
or sulfur . Ring sizes of rings of the ring system include 5 to 6 
ring atoms . The “ heteroaryl ” may also be substituted by one 
or more substituents which may be the same or different , and 

are as defined herein . The designation of the aza , oxa or thia 
as a prefix before heteroaryl define that at least a nitrogen , 
oxygen or sulfur atom is present respectively as a ring atom . 
A nitrogen atom of a heteroaryl may be optionally oxidized to 
the corresponding N - oxide . Heteroaryl as used herein 
includes by way of example and not limitation those 
described in Paquette , Leo A . ; “ Principles of Modern Hetero 
cyclic Chemistry ” ( W . A . Benjamin , New York , 1968 ) , par 
ticularly Chapters 1 , 3 , 4 , 6 , 7 , and 9 ; “ The Chemistry of 
Heterocyclic Compounds , A series of Monographs ” ( John 
Wiley & Sons , New York , 1950 to present ) , in particular 
Volumes 13 , 14 , 16 , 19 , and 28 ; and “ J . Am . Chem . Soc . ” , 
82 : 5566 ( 1960 ) . Exemplary heteroaryl and substituted het 
eroaryl groups include , but are not limited to , pyrazinyl , thie 
nyl , isothiazolyl , oxazolyl , pyrazolyl , furazanyl , pyrrolyl , 
1 , 2 , 4 - thiadiazolyl , pyridazinyl , quinoxalinyl , phthalazinyl , 
imidazo [ 1 , 2 - a ] pyridine , imidazo [ 2 , 1 - b ] thiazolyl , benzofura 
zanyl , azaindolyl , benzimidazolyl , benzothienyl , thienopy 
ridyl , thienopyrimidyl , pyrrolopyridyl , imidazopyridyl , ben 
zoazaindole , 1 , 2 , 3 - triazinyl , 1 , 2 , 4 - triazinyl , 1 , 3 , 5 - triazinyl , 
benzthiazolyl , dioxolyl , furanyl , imidazolyl , indolyl , indoliz 
inyl , isoxazolyl , isoquinolinyl , isothiazolyl , morpholino , 
oxadiazolyl , oxazinyl , oxiranyl , piperazinyl , piperidinyl , 
pyranyl , pyrazinyl , pyridazinyl , pyrazolyl , pyridyl , pyrimidi 
nyl , pyrrolyl , pyrrolidinyl , quinazolinyl , quinolinyl , tetrazi 
nyl , tetrazolyl , 1 , 3 , 4 - thiadiazolyl , 1 , 2 , 3 - thiadiazolyl , 1 , 2 , 4 
thiadiazolyl , 1 , 2 , 5 - thiadiazolyl , thiatriazolyl , thiazinyl , 
thiazolyl , thienyl , 5 - thioxo - 1 , 2 , 4 - diazolyl , thiomorpholino , 
thiophenyl , thiopyranyl , triazolyl and triazolonyl . 
[ 0119 ] The term “ amino " denotes the radical — NH , 
wherein one or both of the hydrogen atoms may be replaced 
by an optionally substituted hydrocarbon group . Exemplary 
amino groups include , but are not limited to , n - butylamino , 
tert - butylamino , methylpropylamino and ethyldimethy 
lamino . 
0120 ] The term " cycloalkylalkyl ” denotes a cycloalkyl 
alkyl group wherein a cycloalkyl as described above is 
bonded through an alkyl , as defined above . Cycloalkylalkyl 
groups may contain a lower alkyl moiety . Exemplary 
cycloalkylalkyl groups include , but are not limited to , cyclo 
propylmethyl , cyclopentylmethyl , cyclohexylmethyl , cyclo 
propylethyl , cyclopentylethyl , cyclohexylpropyl , cyclopro 
pylpropyl , cyclopentylpropyl , and cyclohexylpropyl . 
[ 0121 ] The term “ arylalkyl ” denotes an aryl group as 
described above bonded through an alkyl , as defined above . 
[ 0122 ] The term " heteroarylalkyl ” denotes a heteroaryl 
group as described above bonded through an alkyl , as defined 
above . 
10123 ] The term " heterocyclylalkyl , ” or “ heterocycloalky 
lalkyl , ” denotes a heterocyclyl group as described above 
bonded through an alkyl , as defined above . 
[ 0124 ] The terms “ halogen ” , “ halo ” , or “ hal ” , as used 
herein alone or as part of another group , denote chlorine , 
bromine , fluorine , and iodine . 
101251 . The term “ haloalkyl ” denotes a halo group as 
described above bonded though an alkyl , as defined above . 
Fluoroalkyl is an exemplary group . 
[ 0126 ] The term “ aminoalkyl ” denotes an amino group as 
defined above bonded through an alkyl , as defined above . 
[ 0127 ] The pHrase “ bicyclic fused ring system wherein at 
least one ring is partially saturated ” denotes an 8 - to 13 - mem 
bered fused bicyclic ring group in which at least one of the 
rings is non - aromatic . The ring group has carbon atoms and 
optionally 1 - 4 heteroatoms independently selected from N , O 
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and S . Illustrative examples include , but are not limited to , 
indanyl , tetrahydronaphthyl , tetrahydroquinolyl and benzo 
cycloheptyl . 
[ 0128 ] The pHrase " tricyclic fused ring system wherein at 
least one ring is partially saturated ” denotes a 9 - to 18 - mem 
bered fused tricyclic ring group in which at least one of the 
rings is non - aromatic . The ring group has carbon atoms and 
optionally 1 - 7 heteroatoms independently selected from N , O 
and S . Illustrative examples include , but are not limited to , 
fluorene , 10 , 11 - dihydro - 5H - dibenzo [ a , d ] cycloheptene and 
2 , 2a , 7 , 7a - tetrahydro - 1H - cyclobuta [ a ] indene . 
10129 ] The term “ pharmaceutically acceptable salts ” refers 
to derivatives of the disclosed compounds wherein the parent 
compound is modified by making acid or base salts thereof . 
Examples of pharmaceutically acceptable salts include , but 
are not limited to , mineral or organic acid salts of basic 
residues such as amines ; alkali or organic salts of acidic 
residues such as carboxylic acids ; and the like . The pharma 
ceutically acceptable salts include the conventional non - toxic 
salts or the quaternary ammonium salts of the parent com 
pound formed , for example , from non - toxic inorganic or 
organic acids . For example , such conventional non - toxic salts 
include those derived from inorganic acids such as , but not 
limited to , hydrochloric , hydrobromic , sulfuric , sulfamic , 
phosphoric , nitric and the like ; and the salts prepared from 
organic acids such as , but not limited to , acetic , propionic , 
succinic , glycolic , stearic , lactic , malic , tartaric , citric , ascor 
bic , pamoic , maleic , hydroxymaleic , phenylacetic , glutamic , 
benzoic , salicylic , sulfanilic , 2 - acetoxybenzoic , fumaric , 
toluenesulfonic , methanesulfonic , ethane disulfonic , oxalic , 
isethionic , and the like . 
[ 0130 ] The pharmaceutically acceptable salts of the present 
invention can be synthesized from the parent compound 
which contains a basic or acidic moiety by conventional 
chemical methods . Generally , such salts can be prepared by 
reacting the free acid or base forms of these compounds with 
a stoichiometric amount of the appropriate base or acid in 
water or in an organic solvent , or in a mixture of the two . 
Organic solvents include , but are not limited to , nonaqueous 
media like ethers , ethyl acetate , ethanol , isopropanol , or 
acetonitrile . Lists of suitable salts are found in Remington ' s 
Pharmaceutical Sciences , 18th ed . , Mack Publishing Com 
pany , Easton , Pa . , 1990 , p . 1445 , the disclosure of which is 
hereby incorporated by reference . 
[ 0131 ] The pHrase “ pharmaceutically acceptable ” denotes 
those compounds , materials , compositions , and / or dosage 
forms which are , within the scope of sound medical judg 
ment , suitable for use in contact with the tissues of human 
beings and animals without excessive toxicity , irritation , 
allergic response , or other problem or complication commen 
surate with a reasonable benefit / risk ratio . 
[ 0132 ] “ Substituted ” is intended to indicate that one or 
more hydrogens on the atom indicated in the expression using 
" substituted ” is replaced with a selection from the indicated 
group ( s ) , provided that the indicated atom ' s normal valency is 
not exceeded , and that the substitution results in a stable 
compound . When a substituent is keto ( i . e . , = 0 ) group , then 
2 hydrogens on the atom are replaced . 
[ 0133 ] Unless moieties of a compound of the present inven 
tion are defined as being unsubstituted , the moieties of the 
compound may be substituted . In addition to any substituents 
provided above , the moieties of the compounds of the present 
invention may be optionally substituted with one or more 
groups independently selected from , but not limited to : 

[ 0134 ] CZ - C4 alkyl ; 
[ 0135 ] C2 - C4 alkenyl ; 
[ 0136 ] C2 - C4 alkynyl ; 
[ 0137 ] CF3 ; 
[ 0138 ] halo ; 
[ 0139 ] OH ; 
[ 0140 ] 0 - ( C - C4 alkyl ) ; 
10141 ] OCH , F ; 
10142 ] OCHF ) ; 
[ 0143 OCFz ; 
[ 0144 ] COCFz ; 
[ 0145 ] OC ( O ) - ( C , - C4 alkyl ) ; 
[ 0146 ] OC ( O ) NH ( CZ - C4 alkyl ) ; 
[ 0147 ] OC ( O ) N ( C , - C4 alkyl ) 2 ; 
[ 0148 ] OC ( S ) NH — ( C2 - C4 alkyl ) ; 
[ 0149 ] OC ( S ) N ( C , - C4 alkyl ) 2 ; 
[ 0150 ] ONOZ ; 
10151 ] SH ; 
[ 0152 ] S ( C1 - C4 alkyl ) ; 
10153 ] S ( O ) - ( C , - C4 alkyl ) ; 
[ 0154 ) S ( O ) 2 - ( C , - C4 alkyl ) ; 
[ 0155 ] SC ( 0 ) – ( C , - C4 alkyl ) ; 
[ 0156 ] SC ( O ) O - ( C2 - C4 alkyl ) ; 
[ 0157 ] NHA ; 
[ 0158 ] N ( H ) – ( C1 - C4 alkyl ) ; 
[ 0159 ] N ( C2 - C4 alkyl ) 2 ; 
[ 0160 ] N ( H ) C ( O ) - ( C , - C . alkyl ) ; 
[ 0161 ] N ( CH3 ) C ( 0 ) ( C1 - C4 alkyl ) ; 
[ 0162 ] N ( H ) C ( O ) CF3 ; 
[ 0163 ] N ( CH3 ) C ( O ) CFz ; 
[ 0164 ] N ( H ) C ( S ) – ( C1 - C4 alkyl ) ; 
[ 0165 ] N ( CH2 ) C ( S ) ( C , - C4 alkyl ) ; 
[ 0166 ] N ( H ) S ( O ) 2 - ( C , - C4 alkyl ) ; 
[ 0167 ] N ( H ) C ( O ) NH2 ; 
[ 0168 ] N ( H ) C ( O ) NH — ( C1 - C4 alkyl ) ; 
[ 0169 ] N ( CH3 ) C ( O ) NH — ( C1 - C4 alkyl ) ; 
[ 0170 ] N ( H ) C ( O ) N ( C , - C4 alkyl ) 2 ; 
[ 0171 ] N ( CH3 ) C ( O ) N ( C , - C4 alkyl ) 2 ; 
[ 0172 ] N ( H ) S ( O ) 2NH2 ) ; 
[ 0173 ] N ( H ) S ( O ) 2NH4C , - C4 alkyl ) ; 
[ 0174 ] N ( CH3 ) S ( O ) 2NH ( C7 - C4 alkyl ) ; 
[ 0175 ] N ( H ) S ( O ) 2N ( C , - C4 alkyl ) 2 ; 
[ 0176 ] N ( CH3 ) S ( O ) 2N ( CZ - C4 alkyl ) 2 ; 
[ 0177 ] N ( H ) C ( 0 ) 0 ( C , - C4 alkyl ) ; 
[ 0178 ] N ( CH3 ) C ( O ) O ( C , - C4 alkyl ) ; 
[ 0179 ] N ( H ) S ( O ) 20 ( C , - C4 alkyl ) ; 
[ 0180 ] N ( CH3 ) S ( 0 ) 20 ( C2 - C4 alkyl ) ; 
[ 0181 ] N ( CH3 ) C ( S ) NH — ( CZ - C4 alkyl ) ; 
[ 0182 ] N ( CH3 ) C ( S ) N ( C , - C4 alkyl ) 2 ; 
[ 0183 ] N ( CH3 ) C ( S ) 0 — ( C1 - C4 alkyl ) ; 
[ 0184 ] N ( H ) C ( S ) NH2 ; 
[ 0185 ] NO2 ; 
[ 0186 ] COZH ; 
[ 0187 ] CO2 - ( C , - C4 alkyl ) ; 
[ 0188 ] C ( O ) N ( H ) OH ; 
10189 ] C ( O ) N ( CH3 ) OH : 
[ 0190 ] C ( O ) N ( CH3 ) OH ; 
[ 0191 ] C ( O ) N ( CH3 ) 0 — ( C1 - C4 alkyl ) ; 
[ 0192 ] C ( O ) N ( H ) – ( C - C4 alkyl ) ; 
[ 0193 ] C ( O ) N ( C , - C4 alkyl ) 2 ; 
[ 0194 ] C ( S ) N ( H ) - ( C1 - C4 alkyl ) ; 
[ 0195 ] C ( S ) N ( C , - C4 alkyl ) 2 ; 
[ 0196 ] C ( NH ) N ( H ) - ( C , - C4 alkyl ) ; 
[ 0197 ] C ( NH ) N ( C7 - C4 alkyl ) 2 ; 
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[ 0198 ] C ( NCH3 ) N ( H ) - ( CZ - C4 alkyl ) ; 
[ 0199 ] C ( NCH3 ) N ( C , - C4 alkyl ) 2 ; 
[ 0200 ] C ( O ) - ( C2 - C4 alkyl ) ; 
[ 0201 ] C ( NH ) — ( C , - C4 alkyl ) ; 
[ 0202 ] C ( NCH3 ) - ( C2 - C4 alkyl ) ; 
[ 0203 ] C ( NOH ) — ( C - C4 alkyl ) ; 
[ 0204 ] C ( NOCH3 ) - ( C2 - C4 alkyl ) ; 
[ 0205 ) CN ; 
[ 0206 ] CHO ; 
[ 0207 ] CH2OH ; 
[ 0208 ] CH20 - C - C4 alkyl ) ; 
[ 0209 ] CHINH ; 
[ 0210 ] CH _ N ( H ) – ( CZ - C4 alkyl ) ; 
[ 0211 ] CH N ( C1 - C4 alkyl ) 2 ; 
[ 0212 ] aryl ; 
10213 ) heteroaryl ; 
[ 0214 ] cycloalkyl ; and 
[ 0215 ] heterocyclyl . 
[ 0216 ] The term " cleave ” or “ cleaving ” means splitting a 
complex molecule into at least two separate molecules . 
“ Cleavage products ” are the separate molecules which result 
from cleaving . 
[ 0217 ] The term “ metabolite ” refers to a composition 
which results from a metabolic process . Examples of the 
results of metabolism on the compounds of the present inven 
tion include addition of — OH , hydrolysis , and cleavage . 
[ 0218 ] The term “ polymorphs ” refers to the various crys 
talline structures of the compounds of the present invention . 
This may include , but is not limited to , crystal morphologies 
( and amorphous materials ) , all crystal lattice forms , and all 
salts . Salts of the present invention can be crystalline and may 
exist as more than one polymorpH . Each polymorpH forms 
another aspect of the invention . Hydrates as well as anhy 
drous forms of the salt are also encompassed by the invention . 
[ 02191 “ Teoc ” is 2 - ( trimethylsilyl ) ethoxycarbonyl 
[ 0220 ] “ Et ” is ethyl ( CH2CH ) or ethylene 
( CH2CH2 - ) . 
[ 0221 ] “ Me ” is methyl ( CH3 ) or methylene - CH2 - ) . 
10222 ] “ Boc ” is tert - butyloxycarbonyl . 
( 0223 ] “ PHCH , ” is benzyl . 
[ 0224 ] The term “ pharmaceutically - acceptable tricyclic 
moiety ” is meant to include , but is not limited to , benzocy 
cloheptapyridyl , benzodiazepinyl , and benzozapinyl 
( 0225 ) In another embodiment of the present invention , the 
DPP - IV inhibiting compounds are used in the manufacture of 
a medicament for the treatment of a disease mediated by an 
DPP - IV enzyme . 
[ 0226 ] In another aspect , the DPP - IV inhibiting com 
pounds of the present invention are used in combination with 
another disease modifying drug . Examples of other disease 
modifying drugs include , but are not limited to : ( a ) other 
dipeptidyl peptidase IV ( DPP - IV ) inhibitors such as Vilda 
gliptin ( Novartis ) , Sitagliptin ( Merck & Co . ) , Saxagliptin 
( BMS ) ; ( b ) insulin sensitizers including ( i ) PPARy agonists 
such as the glitazones ( e . g . troglitazone , pioglitazone , edagli 
tazone , rosiglitazone , and the like ) and other PPAR ligands , 
including PPARa?y dual agonists such as muraglitazar 
( BMS ) and tesaglitazar ( AstraZeneca ) , and PPARa agonists 
such as fenofibric acid derivatives ( gemfibrozil , clofibrate , 
fenofibrate and bezafibrate ) , ( ii ) biguanides such as met 
formin and phenformin , and ( iii ) protein tyrosine phos 
phatase - 1B ( PTP - 1B ) inhibitors ; ( c ) insulin or insulin mimet 
ics ; ( d ) incretin and incretin mimetics such as ( i ) Exenatide 
available from Amylin Pharmaceuticals , ( i ) amylin and amy 
lin mimetics such as pramlintide acetate , available as Sym 
lin® , ( iii ) GLP - 1 , GLP - 1 mimetics , and GLP - 1 receptor ago 
nists , ( iv ) GIP , GIP mimetics and GIP receptor agonists ; ( e ) 

sulfonylureas and other insulin secretagogues , such as tolb 
utamide , glyburide , glipizide , glimepiride , meglitinides , and 
repaglinide ; ( f ) a - glucosidase inhibitors ( such as acarbose 
and miglitol ) ; ( g ) glucagon receptor antagonists ; ( h ) PACAP , 
PACAP mimetics , and PACAP receptor agonists ; ( i ) choles 
terol lowering agents such as ( i ) HMG - CoA reductase inhibi 
tors ( lovastatin , simvastatin , pravastatin , cerivastatin , fluvas 
tatin , atorvastatin , itavastatin , and rosuvastatin , and other 
statins ) , ( ii ) sequestrants such as cholestyramine , colestipol 
and dialkylaminoalkyl derivatives of a cross - linked dextran , 
( iii ) nicotinyl alcohol , nicotinic acid or a salt thereof , ( iv ) 
PPARa agonists such as fenofibric acid derivatives ( gemfi 
brozil , clofibrate , fenofibrate and bezafibrate ) , ( V ) PPARa / y 
dual agonists such as muraglitazar ( BMS ) and tesaglitazar 
( AstraZeneca ) , ( vi ) inhibitors of cholesterol absorption , such 
as beta - sitosterol and ezetimibe , ( vii ) acyl COA : cholesterol 
acyltransferase inhibitors such as avasimibe , and ( viii ) anti 
oxidants such as probucol ; ( J ) PPARd agonists such as 
GW - 501516 from GSK ; ( k ) anti - obesity compounds such as 
fenfluramine , dexfenfluramine , phentemine , sibutramine , 
orlistat , neuropeptide Y1 or Y5 antagonists , MTP inhibitors , 
squalene synthase inhibitor , lipoxygenase inhibitor , ACAT 
inhibitor , Neuropeptide Cannabinoid CB - 1 receptor antago 
nists , CB - 1 receptor inverse agonists and antagonists , fatty 
acid oxidation inhibitors , appetite suppressants ( 1 ) adrener 
gic receptor agonists , melanocortin receptor agonists , in par 
ticular — melanocortin - 4 receptor agonists , ghrelin antago 
nists , and melanin - concentrating hormone ( MCH ) receptor 
antagonists ; ( m ) ileal bile acid transporter inhibitors ; ( n ) 
agents intended for use in inflammatory conditions such as 
aspirin , non steroidal anti - inflammatory drugs , glucocorti 
coids , azalfidine , and selective cyclooxygenase - 2 inhibitors ; 
( o ) antihypertensive agents such as ACE inhibitors ( enalapril , 
lisinopril , captopril , quinapril , fosinoprol , ramipril , spirapril , 
tandolapril ) , angiotensin - II ( AT - 1 ) receptor blockers ( losar 
tan , candesartan , irbesartan , valsartan , telmisartan , eprosar 
tan ) , beta blockers and calcium channel blockers ; and ( p ) 
glucokinase activators ( GKAS ) ; ( q ) agents which can be used 
for the prevention , delay of progression or treatment of neu 
rodegenerative disorders , cognitive disorders or a drug for 
improving memory such as anti - inflammatory drugs , antioxi 
dants , neuroprotective agents , glutamate receptor antago 
nists , acetylcholine esterase inhibitors , butyrylcholinesterase 
inhibitors , MAO inhibitors , dopamine agonists or antago 
nists , inhibitors of gamma and beta secretases , inhibitors of 
amyloid aggregation , amyloid beta peptide , antibodies to 
amyloid beta peptide , inhibitors of acetylcholinesterase , glu 
cokinase activators , agents directed at modulating GABA , 
NMDA , cannabinoid , AMPA , kainate , phosphodiesterase 
( PDE ) , PKA , PKC , CREB or nootropic systems ; ( r ) leuko 
cyte growth promotors intended for the treatment and preven 
tion of reduced bone marrow production , infectious diseases , 
hormone dependent disorders , inflammatory diseases , HIV , 
allergies , leukocytopenia , and rheumatism ; ( s ) SGLT2 inhibi 
tor ; ( t ) glycogen phosphorylase inhibitor ; ( u ) aP2 inhibitors ; 
( v ) aminopeptidase N inhibitor ( w ) vasopeptidase inhibitors 
like neprilysin inhibitors and / or ACE inhibitors or dual NEP / 
ACE inhibitor ; ( x ) growth hormone secretagogue for enhanc 
ing growth hormone levels and for treating growth retarda 
tion / dwarfism or metabolic disorders or where the disorder is 
an injury , or a wound in need of healing , or a mammalian 
patient recovering from surgery ; ( y ) 5 - HT 3 or 5 - HT 4 recep 
tor modulators ( tegaserod , cisapride , nor - cisapride , renza 
pride , zacopride , mosapride , prucalopride , buspirone , nor 
cisapride , cilansetron , ramosetron , azasetron , ondansetron , 
etc . ) ; ( Za ) aldose reductase inhibitors ; ( Zb ) sorbitol dehydro 
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genase inhibitors ; ( Zc ) AGE inhibitors ; ( Zd ) erythropoietin 
agonist such as EPO , EPO mimetics , and EPO receptor ago 
nists . 
0227 ] In a further aspect , the DPP - IV inhibiting com 
pounds of the present invention are used in the treatment 
diseases or symptoms mediated by an DPP - IV enzyme . 
Examples of diseases or symptoms mediated by a DPP - IV 
enzyme include , but are not limited to , Type II ( Type - 2 ) 
Diabetes and Related Disorders , such as hyperglycemia , low 
glucose tolerance , insulin resistance , obesity , lipid disorders , 
dyslipidemia , hyperlipidemia , hypertriglyceridemia , hyperc 
holesterolemia , low HDL levels , high LDL levels , atheroscle 
rosis and its 30 sequelae , vascular restenosis , irritable bowel 
syndrome , inflammatory bowel disease , including Crohn ' s 
disease and ulcerative colitis , other inflammatory conditions , 
pancreatitis , abdominal obesity , neurodegenerative disease , 
retinopathy , nepHropathy , neuropathy , cataracts , glaucoma , 
glomerulosclerosis , foot ulcerations and unlcerative colitis , 
altered gastrointestinal motility , Syndrome X , ovarian hyper 
androgenism , polycystic ovarian syndrome , premenstrual 
syndrome , other disorders where insulin resistance is a com 
ponent . In Syndrome X , also known as Metabolic Syndrome , 
obesity is thought to promote insulin resistance , diabetes , 
dyslipidemia , hypertension , and increased cardiovascular 
risk , growth hormone deficiency , neutropenia , neuronal dis 
orders , tumor invasion and metastasis , benign prostatic 
hypertrophy , gingivitis , osteoporosis , frailty of aging , intes 
tinal injury , benign prostatic hypertrophy ( BPH ) , and sperm 
motility / male contraception . 
[ 0228 ] In a further aspect , the DPP - IV inhibiting com 
pounds of the present invention are useful for the prevention , 
delay of progression or the treatment of an early cardiac or 
early cardiovascular diseases or damages , renal diseases or 
damages , heart Failure , or heart Failure associated diseases 
like ( i ) cardiovascular diseases or damages e . g . cardiac hyper 
trophy , cardiac remodelling after myocardial infarction , pul 
monary congestion and cardiac fibrosis in dilated or in hyper 
trophic cardiomyopathy , cardiomyopathy such as dilated 
cardiomyopathy or hypertrophic cardiomyopathy , mesan 
glial hypertrophy , or diabetic cardiomyopathy , left or right 
ventricular hypertrophy , arrhythmia , cardiac dysrhythmia , 
syncopy , angina pectoris , cardiac bypass reocclusion , inter 
mittent claudication , diastolic and / or systolic dysfunction , 
diabetic myopathy , stroke prevention in congestive heart fail 
ure , hypertrophic medial thickening in arteries and / or large 
vessels , mesenteric vasculature hypertrophy or artheroscle 
rosis , preferably artherosclerosis in mammalian patients with 
hypertension of diabetes ; ( ii ) renal diseases or damages like 
renal hyperfiltration such as after portal renal ablation , pro 
teinuria in chronic renal disease , renal arteriopathy as a con 
sequence of hypertension , nepHrosclerosis , hypertensive 
nepHrosclerosis or mesanglial hypertrophy ; ( iii ) Heart Fail 
ure to be treated is secondary to idiopathic dilated cardiomy 
opathy and / or coronary ischemic disease ; 
[ 0229 ] In another aspect , the DPP - IV inhibiting com 
pounds of the present invention are used for the prevention , 
the delay of the onset , the delay of progression or the treat 
ment of neurodegenerative disorders , cognitive disorders and 
for improving memory ( both short term and long term ) and 
learning ability wherein the ( i ) neurodegenerative disorder is 
dementia , senile dementia , schizopHrenia , mild cognitive 
impairment , Alzheimer related dementia , Huntington ' s 
chores , tardive dyskinesia , hyperkinesias , mania , Morbus 
Parkinson , Steel - Richard syndrome , Down ' s syndrome , 
myasthenia gravis , nerve and brain trauma , vascular amyloi 
dosis , cerebral haemorrhage I with amyloidosis , brain inflam - 
mation , Friedrich ataxia , acute confusion disorders , acute 

confusion disorders with apoptotic necrocytosis , amyo 
trophic lateral sclerosis , glaucoma , and Alzheimer ' s disease ; 
( ii ) cognitive disorders like cognitive deficits associated with 
schizopHrenia , age - induced memory impairment , cognitive 
deficits associated with psychosis , cognitive impairment 
associated with diabetes , cognitive deficits associated with 
post - stroke , memory defects associated hypoxia , cognitive 
and attention deficits associated with senile dementia , atten 
tion deficits disorders , memory problems associated with 
mild cognitive impairment , impaired cognitice function asso 
ciated with vascular dementia , cognitive problems associated 
with brain tumors , Pick ' s disease , cognitive deficits due to 
autism , cognitive deficits post electroconvulsive therapy , cog 
nitive deficits associated with traumatic brain injury , amnesic 
disorders , deliriums , vitamin deficiency , dementias , impaired 
cognitive function associated with Parkinson ' s disease , atten 
tion - deficit disorders ; ( iii ) prevention of memory impairment 
as a result of Alzheimer disease , Creutzfeld - Jakob disease , 
Pick disease , Huntington disease , AIDS , brain injury , brain 
aneurysm , epilepsy , stroke , toxicant exposure , mental retar 
dation in children , Huntington ' s disease ; ( iv ) to improve 
learning speed and potential in educational and rehabilitation 
contexts . 
[ 0230 ] In another aspect , the DPP - IV inhibiting com 
pounds of the present invention are used for stimulating an 
immune response in a subject having or at risk of having 
cancer wherein the cancer is selected from the group consist 
ing of basal cell carcinomas including cancers of the binary 
tract , bladder , urinary system , bone , brain , breast , cervical , 
endometrial , ovarian , uterine , choriocarcinoma , central ner 
vous system , colon and rectal cancers , connective tissue can 
cer , cancer of the digestive system , esophageal , gastric , stom 
ach , larynx , liver , pancreatic , colorectal , renal cancers ; 
cancers of the urinary system ; cancers of eye , head and neck , 
oral cavity , skin , prostate ; cancers of biliary tract , testicular , 
thyroid ; intra - epithelial neoplasm , leukemia , acute myeloid 
leukemia , acute lymphoid leukemia , chronic myeloid leuke 
mia , chronic lymphoid leukemia ; and other cancers of the 
respiratory system , lung , small cell lung , non - small cell lung ; 
lymphoma , Hodgkin ' s lymphoma , Non - Hodgkin ' s lym 
phoma ; melanoma , myeloma , neuroblastoma , retinoblas 
toma , fibrosarcoma ( bone or connective tissue sarcoma ) , 
rhabdomyosarcoma ; and other cancers including neoplastic 
conditions , adipose cell tumors , adipose cell carcinomas , 
such as liposarcoma ; 
[ 0231 ] In a further aspect , the DPP - IV inhibiting com 
pounds of the present invention are useful for the treatment or 
prophylaxis of chronic inflammatory diseases such as 
autoimmune disorders like rheumatoid arthritis , systemic 
lupus erythematosus , multiple sclerosis , psoriasis , allergies 
or asthma . 
10232 ] In another aspect , the DPP - IV inhibiting com 
pounds of the present invention may be useful in the treatment 
of pain , neuropathic pain , rheumatoid pain , osteoarthritis 
pain , anesthesia adjunct in mammalian patients undergoing 
surgery , chronic pain in advanced cancer , treatment of refrac 
tory diarrhea , biliary pain caused by gallstones . 
[ 0233 ] . In a further aspect , the DPP - IV inhibiting com 
pounds of the present invention are useful for the treatment of 
mammalian patients undergoing islet / pancreas transplanta 
tion , for the prevention or the delay of transplant rejection , or 
allograft rejection in transplantation , for improving pancre 
atic function by increasing the number and size of pancreatic 
beta - cells in the treatment of Type 1 diabetes patients , and for 
improving pancreatic function by increasing the number and 
size of pancreatic beta - cells in general . 
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[ 0234 ] Furthermore , the DPP - IV inhibiting compounds of 
the present invention are useful for the treatment of mamma 
lian patients with acne , skin disorders ( e . g . pigmentation 
disorders or psoriasis ) , scleroderma , mycoses ; anxiety , anxi 
ety neurosis , major depression disorder , drug abuse , alcohol 
addiction , insomnia , chronic fatigue , sleep apnea ; anorexia 
nervosa ; epilepsy ; migrane ; encephalomyelitis ; osteoarthri 
tis , osteoporosis , calcitonin - induced osteoporosis ; male and 
female sexual dysfunction , infertility ; Type 1 diabetes ; 
immunosuppression , HIV infection ; hematopoiesis , anemia ; 
and for weight reduction . 
[ 0235 ] In a further aspect , the DPP - IV inhibiting com 
pounds of the present invention are useful for the prevention , 
delay of progression or treatment of ( i ) bacterial infections 
from Escherichia coli , Staphylococcus , Streptoococcus , 
Pseudomonas , Clostridium difficile infection , Legionella , 
Pneumococcus , HaemopHilus , Klebsiella , Enterobacter , Cit 
robacter , Neisseria , Shigella , Salmonella , Listeria , Pas 
teurella , Streptobacillus , Spirillum , Treponema , Actinomy 
ces , Borrelia , Corynebacterium , Nocardia , Gardnerella , 
Campylobacter , Spirochaeta , Proteus , Bacteriodes , Helico 
bacter pylori , and anthrax infection ; ( ii ) mycobacterial infec 
tion from tuberculosis and leprosy ; ( iii ) viral infection from 
HIV , Herpes simplex virus 1 , Herpes simplex virus 2 , 
Cytomegalovirus , hepatitis A virus , hepatitis B virus , hepati - 
tis C virus , human papilloma virus , Epstein Barr virus , rotavi - 

rus , adenovirus , influenza A virus , respiratory syncytial virus , 
varicella - zoster virus , small pox , monkey pox and SARS ; ( iv ) 
fungal infection from candidiasis , ringworm , histoplasmosis , 
blastomycosis , paracoccidioidomycosis , cryptococcosis , 
aspergillosis , chromomycosis , mycetoma infections , pseu 
dallescheriasis , Tinea versicolor infection ; ( v ) parasite infec 
tion from amebiasis , Trypanosoma cruzi , Fascioliasis , Leish 
maniasis , Plasmodium , Onchocerciasis , Paragonimiasis , 
Trypanosoma brucei , Pneumocystis , Trichomonas vaginalis , 
Taenia , Hymenolepsis , Echinococcus , Schistosomiasis , neu 
rocysticerosis , Necator americanus , and Trichuris trichuria . 
0236 ] . The compounds from this invention are suitable for 
oral , sublingual , rectal , topical , parenteral ( including subcu 
taneous , intramuscular , and intravenous ) , ocular ( oph 
thalmic ) , pulmonary ( aerosol inhalation ) , or nasal adminis 
tration , although the most suitable route in any given case will 
depend on the nature and severity of the conditions being 
treated and on the nature of the active ingredient . The com 
pounds from this invention are conveniently presented in unit 
dosage form and prepared by any of the methods well - known 
in the art of pharmacy . 
[ 0237 ] The DPP - IV inhibiting compounds of the present 
invention are synthesized by the general method shown in 
Schemes 1 - 14 . 
10238 ) Generic Schemes 
( 0239 ] General synthetic schemes for the preparation of 
tricyclic building blocks of this invention : 

SCHEME 1 

Br COOH COOR 

Br ( Ph3P ? DE SE 1 . n - BuLi , 
heat , 
solvent 

2 . CO2 
or 

1 . Mg , 
heat , 
solvent 

2 . CO2 

1 . ROH , 
SOCl2 , 
heat 

2 . NBS , 
solvent , 
heat 

3 . PPhz , 
solvent 
heat 

solvent , heat , base 
2 . KOH , solvent 

heat 
3 . H2 , catalyst 

solvent 

COOH 

PPA 
sulfolane 

heat 

R2U 

1 . NaBH4 , 
solvent 

- Cl 
2 . SOCl2 , 

solvent 

1 . CuCN , 
solvent 

2 . KOH , 
solvent 

3 . SOCl2 , 
MeOH 

Rj = R2 = COOM Ri = R2 = COOM 1 . NaBH4 , solvent 
2 . SOCl2 , solvent 
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- continued 

[ 0240 ] Commercially available bromotoluene derivatives 
were treated with n - butyllithium and heated , followed by 
treatment with dry - ice in an appropriate solvent to afford the 
desired compound . Alternatively , the acid can be prepared by 
Grignard reaction followed by treatment with dry - ice in an 
appropriate solvent . Esterification of the compound followed 
by NBS bromination and subsequent conversion to the phos 
phonium salt in a suitable solvent and heating affords the 
desired compound . Wittig reaction of the phosphonium salt 
with a suitable aldehyde in an appropriate solvent and heat 
ing , followed by saponification of the ester moiety and sub 
sequent catalytic hydrogenation affords the desired com 
pound . Cyclisation of the compound with polyphosphoric 
acid in sulfolane and heating affords the desired compound 
after purification . For R = COOMe the tricyclic product 

from the polyphosphoric acid step was treated with thionyl 
chloride in an alcohol . Reduction of the ketone with a metal 
hydride in an appropriate solvent yields the compound after 
purification . Treatment of the alcohol with thionylchloride in 
a suitable solvent affords the final desired compound . In order 
to obtain the compounds with R = R , = COOMe , the tricy 
clic product from the polyphosphoric acid step with 
R = COOH and R , = Br was treated with CuCN in a suitable 
solvent , followed by saponification of the nitrile to the acid . 
Ester formation using thionylchloride in an alcohol and 
reduction of the ketone with a metal hydride in an appropriate 
solvent yields the compound after purification . Treatment of 
the alcohol with thionylchloride in a suitable solvent affords 
the final desired compound . 
[ 0241 ] Alternative synthetic scheme for the preparation of 
tricyclic building blocks of this invention : 

SCHEME 2 ” 
Br COOH 

1 . Mg , heat , 
solvent 1 . sec - BuLi , solvent $ = 558 2 . CO2 2 . CI 

PPA 
sulfolane 

heat ??? 

RI 

1 . NaBH4 , solvent 
2 . SOCl2 , solvent 

1 . KCN , Pd - catalyst 
base , ligand , solvent 

2 . KOH , solvent 
3 . SOCl2 , alcohol alali oda ?? 

1 . NaBH4 , solvent 
2 . SOCl2 , solvent 
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[ 0242 ] Commercially available bromotoluene derivatives 
are treated with Magnesium in a Grignard reaction followed 
by treatment with dry - ice in an appropriate solvent to yield 
the desired acid . This acid is then treated with sec - butyl 
lithium in an appropriate solvent at lower temperature . The 
anion is added at lower temperature to a solution of a com 
mercially available benzylchloride in an appropriate solvent 
to afford the desired compound . Cyclisation of the compound 
with polyphosphoric acid in sulfolane and heating affords the 
desired compound . To obtain the compounds with 
R = R2 = COOMe , the tricyclic product from the polyphos 
phoric acid step with R = R , = C1 was treated with KCN , a 
Pd - catalyst , a suitable ligand and a suitable base in an appro 
priate solvent to afford the dicyano compound , which was 
converted to the diacid by treatment with base in a suitable 
solvent . Ester formation using thionylchloride in an alcohol 
and reduction of the ketone with a metal hydride in an appro 
priate solvent yields the compound after purification . Treat 
ment of the alcohol with thionylchloride in a suitable solvent 
affords the final desired compound . 
[ 0243 ] General synthetic scheme for the preparation of 
aldehyde building blocks of this invention : 

[ 0244 ] Commercially available prolinamide is treated with 
fumarylchloride in an appropriate solvent to afford the 
desired compound . This compound is then treated with 
oxalylchloride in dimethylformamide to afford the desired 
compound after purification . Alternatively , the coupling 
product of prolinamide with fumarylchloride can be treated 
with trifluoroacetic acid anhydride in a suitable solvent to 
afford the desired compound . Ozonolysis of this compound at 
- 78° C . in a suitable solvent , followed by reductive workup 
affords the desired final compound as a mixture of the alde 
hyde and its methyl hemiacetal . 
[ 0245 ] Treatment of 2 - Aza - bicyclo [ 3 . 1 . 0 ] hexane - 3 - car 
boxylic acid amide , prepared according to WO 01 / 68603 , in 
the same manner as described above yields the desired final 
compound containing a cyclopropyl moiety at the 4 , 5 - posi 
tion of the pyrrolidine moiety . 

SCHEME 3 

HN0C NC REGREJER fumaryl 
chloride 
solvent 

( COCI ) 2 . 
DMF 

HN 
CONH2 CN solvent 

or 
TFAA , 
solvent CONH2 

1 . O3 , - 78° C . 
solvent 

2 . ( CH3 ) 2S 

OH 49 - H3C0 
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[ 0246 ] General synthetic scheme for the preparation of tri 
cyclic compounds of this invention with R = H : 

SCHEME 4 

amines , rt , solvent 

R8 R , 
NH2 ( CH2 ) m R7 8 = 848 1 . amines , rt 

solvent 
2 . acid , solvent AE - C1 F NH 

R7 ( CH2 ) n NH2 

H N D Br Dor D - CHO Br Dor D - CHO 
rt , solvent rt , solvent rt , solvent 

A - B - D A - B - D A - B - D 

- continued 

I R7 Rg 

Br 
1 . NaN3 or NaCN 
heat , solvent 

2 . LiAlH4 , 
heat , solvent NU 
or 

[ 0247 ] The reaction of substituted or unsubstituted tricyclic 
chlorides with an amino derivative in a suitable solvent as 
described above affords the desired final product after puri 
fication . Substituted or unsubstituted tricyclic chlorides are 
treated in an appropriate solvent with an excess of suitable 
amines to afford the desired product after purification . In case 
the reaction product contains additional amino protecting 
groups like Boc , they are cleaved by acid treatment to afford 
the desired compound . Using these amines for a nucleopHilic 
displacement reaction in a suitable solvent with a suitable 
bromo derivative yields the final desired product after purifi 
cation . Alternatively , the amines are treated with a suitable 
aldehyde ( D - CHO ) via reductive amination to afford the final 
compound after purification . 
[ 0248 ] General synthetic scheme for the preparation of tri 
cyclic compounds of this invention with Z = N : 

1 . NaN3 
heat , solvent 

2 . H2 , catalyst 
solvent 

I R7 Rg 
Br 

rt , solvent 
Br ? A - B - D D A - B - D 

N - U 

SCHEME 5 

bromoacetylbromide 
derivative 

heat , solvent 

[ 0249 ] Substituted or unsubstituted tricycles containing a 
nitrogen at the doubly benzylic position are treated with bro 
moacetylbromide and heated to afford the desired com 
pounds . Treating these compounds with sodium azide or 
sodium cyanide in a suitable solvent and heating affords the 
desired azido or cyano compounds after purification . Cata 
lytic hydrogenation or reduction with Lithium aluminium 
hydride in a suitable solvent affords the desired amine com 
pounds . Using these amines for a nucleopHilic displacement 
reaction in a suitable solvent with a suitable bromo derivative 
yields the final desired product after purification . 
[ 0250 ] General synthetic scheme for the preparation of tri 
cyclic compounds of this invention having H , OH or no sub 
stituent at Ry 

NH 
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SCHEME 6 

malonic acid R3 NHÀ Br A - B - D 

1 . isobutylchloro 
formate , base 
solvent 

2 . NH4OH 
3 . LiAlH4 , solvent 

or 
3 . LiAlH4 , solvent 
4 . H2 , catalyst 

acid , solvent 

X heat Ft , solven rt , solvent 

R3 = H , R ' = COOH R3 = H 

BrCH2COOR 
Zn , solvent 

heat 

, R3 NH2 
A - B - D 

1 . LiAlH4 , solvent 
2 . R ' ' SO2Cl , base 

solvent 

3 . NaN3 , solvent 
heat 

4 . H2 , catalyst 
solvent 

Br D 
rt , solvent 

R3 = H , R ' = COOR R3 = OH 

acid , solvent 

R2 

NH3c1 

BED A - B - D 
rt , solvent 

10251 ] Substituted or unsubstituted tricyclic ketones with 
Y = C ( RA ) = C ( R ) are treated with malonic acid at elevated 
temperatures to afford the desired product after purification . 
These compounds are converted to the corresponding amides 
by treatment with isobutylchloroformate and ammonia . The 
amides are then converted to the desired amine products with 
Y = C ( RA ) = C ( Rs ) by reduction with lithium aluminium 
hydride or to the desired amine products with Y = C ( RR ) C 
( R4Rs ) by reduction with lithium aluminium hydride fol 
lowed by catalytic hydrogenation with a suitable catalyst . 
Using these amines for a nucleopHilic displacement reaction 
in a suitable solvent with a suitable bromo derivative 
described above yields the final desired product after purifi 
cation . 
[ 0252 ] Treating tricyclic ketones in a Reformatskij reaction 
affords the desired product after purification . Reduction with 
LiAlH4 in a suitable solvent affords the alcohol products with 
Rz = OH after purification . Activation of one of the hydroxyl 

groups with sulfonylchlorides in a suitable solvent followed 
by treatment with NaN , affords the desired compounds after 
purification . Reduction of the azide reaction products with a 
catalyst in a suitable solvent affords the desired amine com 
pounds after purification . Using these amines for a nucleo 
pHilic displacement reaction in a suitable solvent with a 
suitable bromo derivative described above yields the final 
desired products after purification . 
[ 0253 ] Treating the amines with Rz = OH with acid in a 
suitable solvent yields the desired unsaturated amine prod 
ucts . Using these amines for a nucleopHilic displacement 
reaction in a suitable solvent with a suitable bromo derivative 
described above yields the final desired products after purifi 
cation . 
[ 0254 ] General synthetic schemes ( 7 - 9 ) for the preparation 
of tricyclic compounds of this invention with R ’ = nitrile , 

a mide , tetrazolyl or N - alkyl - tetrazolyl 
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SCHEME 7 

AgCN R3 
heat , solvent - ( CH2 ) . 

1 . Nah , heat , solvent 
2 . dibromoalkane , heat , 

solvent 
3 . sodium azide , heat 

solvent 
or 
potassium phthalimide , 
heat , solvent 

R 

R7 R8 

Rz = CN 
R ' = N3 , N - phthaloyl 

1 . Nah , heat , solvent 
2 . sulfamidate , heat 

solvent 

1 . H2 , catalyst 
solvent , acid 

2 . D - CHO 
solvent 

A - B - D 
R3 = CN 

R3 
NHTeoc 

R7 R8 

R3 = CN 

[ 0255 ] Substituted or unsubstituted suberylchlorides are 
treated in a suitable solvent with a slight excess of AgCN and 
heated to afford the desired product after purification . The 
nitrile containing compound is then treated with sodium 
hydride in a suitable solvent and heated . The mixture is then 
treated at rt with a suitable dibromoalkene and heated to give 
an intermediate which after treatment with sodium azide or 
potassium phthalimide in an appropriate solvent and heating 
affords the desired compound after purification . Treating the 
mixture after the addition of sodium hydride at rt with a 

suitable sulfamidate in an appropriate solvent affords the 
desired Teoc - protected compound after heating for several 
hours and subsequent purification . 
[ 0256 ] Catalytic hydrogenation of compounds with R = N3 
in a suitable solvent and in the presence of a slight excess of 
acid affords the free amine compounds . Coupling of these 
amines with a suitable aldehyde ( CHO - D ) via reductive ami 
nation and subsequent purification affords the final desired 
compounds with R = CN . 
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SCHEME 8 

1 . TMS - N3 , Bu Sno 
2 . 3 - dimethylamino 
propylamine , solvent 

3 . Boc20 , solvent , base 
4 . base , solvent 
5 . ethylchloroformate 
base , solvent 

6 . amine 
7 . acid , solvent 

R3 
D - CHO - ( CH2 ) n R - ( CH2 ) , NH2 A - B - D 
solvent 

R7 R8 R Rg 

R3 = CN 
R ' = N3 , N - phthaloyl 

R3 = tetrazoyl 
Ri = CONR4R5 

1 . Hz , catalyst 
solvent , acid 

2 . H2SO4 , heat 
3 . Boc20 , base , solvent 
4 . ethylchloroformate 

base , solvent 
5 . amine 
6 . acid , solvent 

\ 1 . TMS - NH2 , Bu Sno 
2 . N2H4 , solvent 

R3 D - CHO A - B - D 
— ( CH2 ) n NH2 solvent 

R7 R8 

R2 R3 = tetrazoyl 

( CH2 ) n NH2 D - CH0 A - B - D 
solvent 

R ; Rg 

R3 = CONH2 

[ 0257 ] Catalytic hydrogenation of compounds with 
Rz = CN and R = N3 in a suitable solvent and in the presence 
of a slight excess of acid affords the free amine compounds . 
Treatment of the hydrogenation products with sulphuric acid 
affords the desired compounds after purification . In case 
R = R , COOH , the amines are reacted with a suitable alde 
hyde ( D - CHO ) in an appropriate solvent to yield the desired 
final compounds with R = CONH , and R = R , + COOH , 
CONR _ R5 , COOMe . In case R = COOH , the amines are 
treated with Boc , in a suitable solvent to afford the Boc 
protected amines . These compounds are then treated with 
ethylchloroformate , followed by treatment with an amine to 
yield the desired compounds after purification . The com 
pounds are then treated with acid , followed by reaction with 
a suitable aldehyde ( D - CHO ) in an appropriate solvent to 
yield the desired final compounds with Rz = CONH , and 
R = CONR _ Rs after purification . 
[ 0258 ] The compounds with Rz = CN and R = N - phthaloyl 
are treated with an excess of trimethylsilyl azide and Bu Sno 

in an appropriate solvent and heating to afford the desired 
compounds with Rz - tetrazolyl and R = N - phthaloyl . In case 
Ri = R2 + COOH , the compounds are treated with hydrazine 
hydrate at elevated temperature in an appropriate solvent to 
yield the desired amines with Rz - tetrazoyl . The reaction of 
these amines with a suitable aldehyde ( D - CHO ) in an appro 
priate solvent affords the desired final compound with 
Rz - tetrazoyl and R = R2 + COOH , CONR _ R5 , COOMe after 
purification . In caseR = COOMe , the compounds are treated 
with an appropriate amine in a suitable solvent to afford the 
free amine compounds . Protection of the amines with Boc , 
affords the Boc - protected products after purification . Saponi 
fication of the ester moieties affords the desired fNH - Boc 
protected carboxylic acid derivatives . The acid derivates are 
then treated with ethylchloroformate , followed by an amine 
to afford the desired products after acid treatment . The reac 
tion of these amines with a suitable aldehyde ( D - CHO ) in an 
appropriate solvent affords the desired final compound with 
Rz = tetrazoyl and R = CONR _ R , after purification . 
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SCHEME 9 

R3 

( CH2 ) n NH2 
2n NHTeoc 

NH2OH x HCI , base , 
solvent 

or 
( CH2 ) n , NHTeOcNaN3 , NH4Cl , solvent 

or R ; Rg 1 . NaN3 , NH4Cl , solvent 
2 . CH31 , base , solvent 

1 . base , solvent 
2 . ethylchloroformate 
base , solvent 

3 . amine 
4 . acid , solvent 

or 

1 . base , solvent 
2 . acid , solvent 

R7 R8 R7 R8 

R3 = CN 
R1 = R2 = COOM , 
R1 = R2 = Hal 

R3 = CONH2 , tetrazoyl , 
N - Me - tetrazoyl 

R1 = R2 = COOM , 
R1 = R2 = Hal 

R3 = CONH2 , tetrazoyl , 
N - Me - tetrazoyl 

R = R2 = CONRR5 
R1 = R2 = COOH 

1 . acid solvent 
2 . D - CHO 

solvent D - CHO , solvent 

A - B - D A - B - D 

[ 0259 ] The NH Teoc - protected compounds with Rz = CN 
and R = R , = COOMe or R = R = Hal were treated with 
hydroxylamine hydrochloride and an excess of base at 
elevated temperatures in an appropriate solvent to afford the 
desired compounds with Rz = CONH , after purification . The 
same NH Teoc protected compounds are also reacted with 
sodium azide and ammonium chloride in a suitable solvent to 
yield the desired compounds with Rz = tetrazoyl after purifi 
cation . Further reaction of the compound with Rz - tetrazoyl 
with methyl iodide and base in a suitable solvent leads to the 
formation of the desired compound with Rz = N - Me - tetra 
zoyl after purification . For the compounds with Rz - tetrazoyl , 
N - Me - tetrazoyl and R = R2 = COOMe , Hal , the Teoc pro 
tecting group is removed by treatment with acid to afford the 
desired amine compounds . The reaction of these amines with 
a suitable aldehyde ( D - CHO ) in an appropriate solvent 
affords the desired final compound with Rz - tetrazoyl , N - Me 
tetrazoyl and R = R , = COOMe , Hal after purification . For 

the compounds with Rz - tetrazoyl , N - Me - tetrazoyl and 
R = R , = COOMe , the ester moieties are removed by treat 
ment with base in an appropriate solvent to afford the desired 
dicarboxylic acid derivatives after purification . Treatment of 
these compounds with ethylchloroformate , followed by an 
amine yields the desired amine compounds with 
Rz = tetrazoyl , N - Me - tetrazoyl and R = R2 = CONR4R5 after 
purification . Cleavage of the Teoc protecting group with acid 
affords the corresponding amine compounds . The reaction of 
these amines with a suitable aldehyde ( D - CHO ) in an appro 
priate solvent affords the desired final compounds with 
Rz = tetrazoyl , N - Me - tetrazoyl and R = R2 = CONR _ R , after 
purification . To obtain the desired final compounds with 
Rz = tetrazoyl , N - Me - tetrazoyl and R = R2 = COOH after 
purification , the amide formation steps 2 and 3 are omitted . 
[ 0260 ] General synthetic scheme for the preparation of tri 
cyclic compounds of this invention with R * = heteroaryl ( e . g . , 
oxadiazolone or trifluororoxadiazole ) 

SCHEME 10 

- ( CH2 ) , NH2 
- ( CH2 ) , NHTeoc INHTeoc 1 . base , solvent 

2 . ethylchloroformate 
base , solvent 

3 . amine 
4 . acid , solvent 

R7 Rg 
R 

1 . NH2OH x HCI 
base solvent 

2 . diethylcarbonate , 
base , solvent 

Rg R , Rg 

or R3 = oxadiazolone , 
CF3 - oxadiazole TFAA , base 

solvent R3 = CN R3 = oxadiazolone , 
CF3 - oxadiazole 

D - CHO 
solvent 

A - B - D 
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[ 0261 ] The NH Teoc - protected compounds with Rz = CN 
and R = R = COOMe were treated with hydroxylamine 
hydrochloride and a base at elevated temperatures , followed 
by diethylcarbonate in an appropriate solvent to afford the 
desired compounds with Rz = oxadiazolone after purification . 
In case trifluoroacetic acid anhydride and base are used in a 
suitable solvent for step 2 of the above scheme , the desired 
compounds with Rz = CFz - oxadiazole are obtained after 
purification . The compounds with Rz = oxadiazolone and 
Rz = CFz - oxadiazole are then treated with base to afford the 
dicarboxylic acid derivatives . These acids are treated with 
ethylchloroformate , followed by an amine to afford the 
desired NH - Teoc protected compounds with 
Rz = oxadiazolone , CFz - oxadiazole and R = R2 = CONRAR , 
after purification . Cleavage of the Teoc protecting group with 
acid affords the corresponding amine compounds . The reac 
tion of these amines with a suitable aldehyde ( D - CHO ) in an 
appropriate solvent affords the desired final compounds with 
Rz = oxadiazolone , CF3 - oxadiazole and R = R2 = CONRAR , 
after purification . 
[ 0262 ] General synthetic scheme for the preparation of tri 
cyclic compounds of this invention with R ’ - tetrazole and 
Y = CONR + 

[ 0263 ] Anthraquinone derivatives are treated with sodium 
azide and sulphuric acid in a suitable solvent to yield the 
desired compounds . These compounds are then treated with 
alkyl halides and base in a suitable solvent to obtain the 
desired compounds after purification . Reaction of theses 
compounds with tosylmethyl isocyanide and base in a suit 
able solvent , followed by treatment with dibromoethane and 
potassium phthalimide affords the desired compounds with 
R3 = CN and R = N - phthaloyl after purification . The reaction 
of these compounds with trimethylsilyl - azide and dibutyltin 
oxide in a suitable solvent affords the compounds with 
R3 = tetrazoyl and R = N - phthaloyl . Cleavage of the protect 
ing group with hydrazine hydrate affords the desired amines , 
which are reacted with a suitable aldehyde ( D - CHO ) in an 
appropriate solvent to afford the desired final compound with 
R3 = tetrazoyl . The desired final compound with Rz - tetrazoyl 
and R = H can be obtained by omitting the alkylation step 
with alkyl halides in the above scheme . 
[ 0264 ) General synthetic scheme for the preparation of 
compounds with bridged piperazinones of this invention with 
R14a , b = = 0 ) 

SCHEME 11 

sono 1 . NaN3 
H2SO4 
solvent 

1 . Tosylmethyl 
isocyanide 
base , solvent 

2 . Br ( CH2 ) 2Br 
3 . potassium 

phthalimide 
solvent otto 2 . alkylhalide 

base 

R 
R ' = N - phthaloyl 

1 . TMS - N3 
Bu2Sno 
solvent 

2 . N2H4 
solvent 

. . zoo D - CHO 
A - B - D 

solvent 
R3 

NH2 
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SCHEME 12 

FMoc 
??? . RII 

N R12 
Br 

1 . Tf20 , base 
solvent ( - 30°C . ) 

R11 FMoc base 
rt , solvent 

o 
OH Fmoc R12 tant Huntu BocHN 

BocHN 

( - 30°C . — rt ) 1 . Pd [ P ( PH3 ) ] 4 , rt 
2 . EDCI , base 

rt , solvent 

R20 - S02Cl or 
R20 - COCl or 
R20 – NCO 
basic - resin , rt 

ID solvent 

HN RII RII FmocN RII base , rt acid , it 
solvent A - B - D LRI R12 

solvent LRI xut R12 YLD 
BocHN BocHN BocHN 

[ 0265 ] A commercially available hydroxyl - proline deriva - 
tive is treated with base and alkylated with allylbromide in an 
appropriate solvent to afford the allyl - protected amino acid 
after purification . This compound is then treated at - 30° C . 
with an appropriate base , triflic anhydride and then an appro 
priately protected diamino acid in an appropriate solvent to 
afford the desired compound after purification . After cleavage 
of the ester moiety with palladium ( 0 ) in an appropriate sol 
vent , the compound is treated with EDCI and base in an 
appropriate solvent to afford the desired compound after puri 
fication . Cleavage of Fmoc protecting group by treatment 
with an suitable base affords the desired product . The free 

amine is then treated in the presence of an suitable polymer 
supported base with sulfonyl chlorides , acid chlorides or iso 
cyanates to afford the desired compounds after purification . 
Removal of the Boc - protecting group with acid in a suitable 
solvent affords the final desired compounds after purification . 
[ 0266 ] Starting with the enantiomers of the amino acid 
derivatives above , and proceeding through the general proce 
dures as described above , the enantiomeric piperazinone 
derivatives can be made . 
[ 0267 ] General synthetic scheme for the preparation of 
compounds with bridged piperazinones of this invention with 
R130 , b = = 0 ) 

SCHEME 13 

R 50 FmocHN 
R50 

tim R50 – CHO 
N HN HEN HNA EtxNH Bramy OH solvent OH 

V ° solvent solvent or NH Boc NBoc solvent NBoc 
OH R50 - C = 0 

1 . EDCI , 
base 
rt , 
solvent 

2 . acid , rt 
solvent R ? 1 . TEA , 

sulfamidate , 
solvent 

2 . base , rt 
solvent 

A - B - COOH 1 . R50 - NH2 Tf20 , 
base 

solvent solvent , 
R50 
HN TION HN . TfOW . . . 

1 . EDC1 , amine 
solvent , rt 

2 . acid , rt 
solvent 

2 . base , 
solvent Me ?? 

NBoc NBoc 
Boc 

OMe 

A - B - D 
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- continued 
R15 

CbzHN 

TMSI , rt 
solvent 

A - B - D 

[ 0268 ] After removing the Fmoc group of the commer 
cially available amino acid with Et , NH , the primary amine is 
treated in an appropriate solvent with aldehydes or ketones in 
a reductive amination reaction to afford the desired products . 
Alternatively , the commercially available N - Boc - protected 
hydroxy amino acid ester can be treated with trifluoroacetic 
acid anhydride . The nucleopHilic displacement reaction of 
the triflate with commercially available amines affords the 
desired products , after saponification of the ester moiety with 
base and purification . These compounds are then treated with 
EDCl and a base in an suitable solvent to afford the cyclic 
amides after purification . These compounds are converted to 
the desired products by removing the Boc - protection group . 
These compounds are then reacted in a suitable solvent with 
a cyclic sulfamidate , derived from a serine derivative , in the 
presence of base . Saponification of the ester of the reaction 
product with a suitable base yields the desired acid com 
pounds after purification . Further treatment of the free acids 
with EDCI in the presence of an appropriate base and a 
suitable amine derivative , followed by acidic removal of the 
Boc - protecting group yields the desired compounds after 
purification . 
[ 0269 ] Starting with the enantiomers of the amino acid and 
amine derivatives above , and proceeding through the general 
procedures as described above , the enantiomeric piperazi 
none derivatives can be made . 
[ 0270 ] General synthetic scheme for the preparation of 
compounds with bridged piperazines of this invention with 
R13a , b and R140 , 5 — H 

[ 0271 ] The commercially available bridged piperazine 
derivate is treated with a commercially available aziridine 
ester in an appropriate solvent to afford the desired compound 
after purification . After acidic removal of the Boc - protection 
group , the desired product reacts in presence of a base with an 
acid chloride or sulfonic acid chloride to yield the desired 
products after purification . After basic saponification , the free 
acids are treated with EDCI in the presence of an appropriate 
base and a suitable amine derivative to afford the desired 
compounds after purification . The CbZ - protecting group is 
then removed by treatment with TMSI and subsequent puri 
fication to afford the desired final compounds . 
[ 0272 ] Starting with the enantiomers of the amine and aziri 
dine derivatives above , and proceeding through the general 
procedures as described above , the enantiomeric piperazine 
derivatives can be made . 
[ 0273 ] As can be seen by the generic schemes , each of the 
structures of “ B ” bonds to the “ A ” structures on its left side 
and to the “ D ” structures on its right side as each is depicted 
below . The compound A - B - D chooses an “ A ” which includes 
the following : SCHEME 14 

HN solvent 
heat 

NBoc 
CbzN 

R30 R3 

BocN 

1 . acid , rt 
solvent 

2 . R15C 
base , rt 
solvent CbZHN robia 

R15 

1 . base , it 
solvent 

2 . EDCI , amine 
base , solvent 

CbZHN 

mu 
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- continued - continued 
Rava Ym R 146 * R 14a 

R 50 V . 

( CH2 ) m R7 

( CH2 ) n R 146 
- Z N . Pg 

R 138 R 136 

D14C 
R 14a 

( HC ) - NH 3 N 
R 13a RIIG 

and R 135 R1301 man 
m Rg 

RII 

R12 MR 
w ; and 

Re 

[ 0274 ] A is desirably Desirably , B is one of structure ( a ) , ( b ) , ( c ) , and ( d ) . More 
desirably , B is structure ( b ) 
[ 0276 ] The “ D ” structures are chosen from : 

EE?s metrov . R10 R10 

w , and [ 0275 ] The “ B ” structures are chosen from : 

NC NC 
( a ) 

R7 — 
R & P 

Po P9 

[ 0277 ] The substituents are selected as follows : 
[ 0278 ] E , G , and Mrepresent a three ring system wherein M 
shares two carbon atoms with each of E and G ; 
10279 ] E and G are each independently selected from 
6 - membered aryl , 5 - membered heteroaryl ; 6 - membered het 
eroaryl ; a 5 - 7 - membered saturated or partially saturated car 
bocyclic ring ; and a 5 - 7 membered saturated or partially 
saturated heterocyclic ring ; desirably E and G are substituted 
phenyl ; M is a 5 - 7 - membered saturated or partially saturated 
carboxylic or heterocyclic ring , or a 5 - 6 - membered aromatic 
or heteroaromatic ring . 
[ 0280 ] E may be substituted with one or more R ' groups ; 
[ 0281 ] G may be substituted with one or more R ’ groups ; 
[ 0282 ] X and Y are divalent and are each independently : a 
bond , CR + R , O , NR4 , S , S = O , S ( O ) 2 , C ( O ) , ( C = O ) N 
( R4 ) , S ( = O ) , N ( R4 ) , C = N OR + , - C ( R + R ) C ( R + R ) , 
- C ( R4 ) = C ( R ) , C ( R + R ) NR4 C ( R + R ) 0 — , 
C ( R + R ) S ( = O ) ( = O ) , ( C = NR “ ) N ( R4 ) , 

?? 
( c ) 

R7 R8 R9 

NH 
R7 R8 
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( C = NR ) , N ( C = O ) NR - NRS , N ( C = O ) R4 , N ( C = 0 ) 
OR4 , NS ( O ) 2NR - NR , NS ( = O ) 2R4 ; or aryl , heteroaryl , 
cycloalkyl or heterocyclic ring , all may be optionally substi 
tuted ; 
[ 0283 ] RP and R2 are each independently : halogen , CF3 , 
COR , OR4 , NR * RS , NO2 , CN , SOZOR , CO R4 , CONRAR , 
CO H , SO NR + RS , S ( O ) , R , SO2H , OC ( O ) R4 , OC ( O ) 
NR?R ” , NR * C ( O ) R ” , NR * CO , RS , ( C . - C . ) - alkyl - C NR “ ) 
NHR4 , ( Co - Co ) - alkyl - CENR4 ) NHR “ , ( Co - Co ) - alkyl - NR * C 
ENR4 ) NR + R ” , ( C . - C . ) - alkyl - C ( O ) OR , ( C - C . ) - alkyl - C 
( O ) NR + R ” , ( C . - C . ) - alkyl - C ( O ) - NH - CN , 0 ( Co - Co ) 
alkyl - C ( O ) NR * R , S ( 0 ) ( Co - C6 ) - alkyl - C ( O ) OR , S ( O ) 
( C . - C . ) - alkyl - C ( O ) NR + R " , ( C . - C . ) - alkyl - C ( O ) NR - ( Co 
Co ) - alkyl - NR + R , ( C . - C . ) - alkyl - NR R , C . - C . ) - alkyl 
NR4 - C ( O ) RS , ( Co - Co ) - alkyl - NR4 - C ( O ) ORT , ( C - C . ) 
alkyl - NR + — C ( O ) - NR + R , ( C . - C . ) - alkyl - NR4 — 
SOQNR + R ” , ( C . - C . ) - alkyl - NR + — SO R4 , hydrogen , alkyl , 
cycloalkyl , cycloalkylalkyl , heterocycloalkyl , fluoroalkyl , 
heterocycloalkylalkyl , haloalkyl , alkenyl , alkynyl , aryl , het 
eroaryl , arylalkyl , heteroarylalkyl , alkoxyalkyl or ami 
noalkyl , wherein alkyl , cycloalkyl , cycloalkylalkyl , hetero 
cycloalkyl , fluoroalkyl , heterocycloalkylalkyl , alkenyl , 
alkynyl , aryl , heteroaryl , arylalkyl , heteroarylalkyl , alkoxy 
alkyl and aminoalkyl all of which may be optionally substi 
tuted . Desirably , R and R2 may be defined independently as 
- H , F , C1 , CONR + R ” , CO , H , CN or 
- SO NR4RR2 . 

[ 0284 ] R3 is absent or is halogen , CF2 , COR + , OR4 , NR R5 , 
NO2 , CN , SO OR4 , CO2R4 , CONRAR ” , CO H , SO NR4RS , 
S ( O ) R4 , SOZH , OC ( O ) R4 , OC ( O ) NRARS , NR C ( O ) RS , 
NR4CO , RS , ( C . - C . ) - alkyl - C = NR " ) NHR4 , ( C . - C . ) - alkyl 
C ( = NR4 ) NHR " , ( C . - C . ) - alkyl - NR4CENR4 ) NR + RS , ( Co 
Co ) - alkyl - C ( O ) OR4 , ( C . - C . ) - alkyl - C ( O ) NR + RS , ( C . - C . ) 
alkyl - C ( O ) - NH - CN , O ( C . - C . ) - alkyl - C ( O ) NR * R " , 
S ( O ) - ( C . - C . ) - alkyl - C ( O ) OR , S ( O ) - ( C . - C . ) - alkyl - C 
( O ) NR + R , ( Co - C6 ) - alkyl - C ( O ) NR4 — ( C . - C . ) - alkyl 
NR + R , ( C . - C . ) - alkyl - NR + R ” , ( C - C . ) - alkyl - NR4 - C ( O ) 
RS , ( C . - C . ) - alkyl - NRH - C ( O ) OR4 , ( C . - C . ) - alkyl - NR + CC 
( 0 ) NR - RS , ( C . - C . ) - alkyl - NR4 - SOQNR RS , ( C . - C . ) 
alkyl - NR + — SO R , hydrogen , alkyl , cycloalkyl , 
cycloalkylalkyl , heterocycloalkyl , fluoroalkyl , heterocy 
cloalkylalkyl , haloalkyl , alkenyl , alkynyl , aryl , heteroaryl , 
arylalkyl , heteroarylalkyl , alkoxyalkyl or aminoalkyl , 
wherein alkyl , cycloalkyl , cycloalkylalkyl , heterocycloalkyl , 
fluoroalkyl , heterocycloalkylalkyl , alkenyl , alkynyl , aryl , het 
eroaryl , arylalkyl , heteroarylalkyl , alkoxyalkyl and ami 
noalkyl all of which may be optionally substituted . Desirably , 
R? is absent or is — H , OH , - CO2H , CN , CONR + R ” , 
RS , aryl , NH ( C = O ) R * , NH ( SO2 ) R4 , heteroaryl - SO3H , 
- POZH2 , CONRAR , RS , aryl , NH ( C = O ) R4 , or NH ( SO2 ) 
R * , and more desirably , Rºis — CONR * R or tetrazolyl . 
[ 0285 ] R™ is hydrogen , CN , NO2 , alkyl , haloalkyl , S ( 0 ) 
NR4RS , S ( O ) R4 , C ( O ) OR4 , C ( O ) R4 , or C ( O ) NR4RS ; 
[ 0286 ] each occurrence of R4 , RS , R20 and R21 are each 
independently : hydrogen , alkyl , cycloalkyl , cycloalkylalkyl , 
heterocycloalkyl , fluoroalkyl , heterocycloalkylalkyl , alky 
nyl , aryl , heteroaryl , arylalkyl , heteroarylalkyl or aminoalkyl , 
wherein alkyl , cycloalkyl , cycloalkylalkyl , heterocycloalkyl , 
fluoroalkyl , heterocycloalkylalkyl , alkenyl , alkynyl , aryl , het 
eroaryl , arylalkyl , heteroarylalkyl and aminoalkyl are all 
optionally substituted , or R * and R when taken together with 
the nitrogen to which they are attached complete a 3 - to 
8 - membered ring containing carbon atoms and may option 
ally contain a heteroatom selected from O , S , or NR50 and the 

3 - to 8 - membered ring may be optionally substituted . Desir 
ably , R4 and R $ are each independently - H or alkyl . 
[ 0287 ] R50 is , in each occurrence , R20 , CN , NO2 , S ( O ) 
NR2R21 , S ( O ) , R20 , C ( O ) OR20 , C ( O ) R2°CENR ) 
NR20R21 , CENR20 ) NR2R " , CENOR20 ) R21 or c ( o ) 
NR2°R21 ; 
[ 0288 ] each occurrence of R7 and R8 are each indepen 
dently : halogen , CF3 , COR “ , OR “ , NR + R ” , NO2 , CN , 
SO , OR4 , CO , R4 , CONR4RS , CO , H , SO , NRARS , S ( O ) R4 , 
SOZH , OC ( O ) R4 , OC ( O ) NRÍRS , NR * CÓRS , NR * CORS , 
( Co - C . ) - alkyl - C ( = NR " ) NHR , ( C . - C . ) - alkyl - C ( = NR4 ) 
NHRC , ( C - C . ) - alkyl - NR C = NR4 ) NR + RS , ( C . - C . ) - alkyl 
C ( O ) OR , ( C . - C . ) - alkyl - C ( O ) NR * R , ( C . - C . ) - alkyl - C 
( 0 ) NHCN , O ( C . - C . ) - alkyl - C ( O ) NR + RS , S ( O ) 
( C . - C . ) - alkyl - C ( O ) OR “ , S ( O ) ( C . - C . ) - alkyl - C ( O ) 
NR + R ” , ( C . - C . ) - alkyl - C ( O ) NR + - ( C - C . ) - alkyl - NR + R ” , 
( Co - Co ) - alkyl - NR - R , ( Co - Co ) - alkyl - NR + C ( O ) RS , ( Co 
C6 ) - alkyl - NR4 - C ( O ) OR , ( C . - C . ) - alkyl - NR4 - C ( O ) 
NR + R ” , ( C . - C . ) - alkyl - NR4 - SOQNR + R ” , ( C . - C . ) - alkyl 
NR - SO R , hydrogen , alkyl , cycloalkyl , cycloalkylalkyl , 
heterocycloalkyl , fluoroalkyl , heterocycloalkylalkyl , 
haloalkyl , alkenyl , alkynyl , aryl , heteroaryl , arylalkyl , het 
eroarylalkyl , alkoxyalkyl or aminoalkyl , wherein alkyl , 
cycloalkyl , cycloalkylalkyl , heterocycloalkyl , fluoroalkyl , 
heterocycloalkylalkyl , alkenyl , alkynyl , aryl , heteroaryl , ary 
lalkyl , heteroarylalkyl , alkoxyalkyl and aminoalkyl all may 
be optionally substituted . Desirably , R7 and R8 are indepen 
dently H or alkyl . 
[ 0289 ] Rºis H or C1 - 6 alkyl , desirably H . 
[ 0290 ] R1° is halogen , CF3 , COR4 , OR4 , NR + RS , NO , , CN , 
SO , OR4 , CO , R4 , CONR - RS , CO , H , SO , NRARS , S ( O ) R4 , 
SOZH , OC ( O ) R4 , OC ( O ) NRARS , NR4C ( O ) RS , NR + CO , RS , 
( Co - Co ) - alkyl - CENR ) NHR + , ( Co - Co ) - alkyl - C ( = NR4 ) 
NHR " , ( C . - C . ) - alkyl - NR4CFNR4 ) NR + R , ( Co - Co ) 
alkyl - C ( O ) OR , ( C . - C . ) - alkyl - C ( O ) NR + R , ( C . - C . ) - alkyl 
C ( O ) - NH - CN , 0 — ( C - C . ) - alkyl - C ( O ) NR4RS , S ( O ) 
( C . - C . ) - alkyl - C ( O ) OR “ , S ( O ) , ( Co - Co ) - alkyl - C ( O ) 
NR + R , ( C . - C . ) - alkyl - C ( O ) NR4 - ( C . - C . ) - alkyl - NRAR ” , 
( C . - C . ) - alkyl - NR + R ” , ( C . - C . ) - alkyl - NR4 _ C ( O ) R " , ( Co 
Co ) - alkyl - NR + _ C ( O ) OR , ( C . - C . ) - alkyl - NR + _ C ( O ) 
NR R ” , ( C . - C . ) - alkyl - NR4 — SO NR + R ” , ( C - C . ) - alkyl 
NR - SO2R4 , hydrogen , B ( OH ) 2 , alkyl , cycloalkyl , 
cycloalkylalkyl , heterocycloalkyl , fluoroalkyl , heterocy 
cloalkylalkyl , haloalkyl , alkenyl , alkynyl , aryl , heteroaryl , 
arylalkyl , heteroarylalkyl , alkoxyalkyl or aminoalkyl , 
wherein alkyl , cycloalkyl , cycloalkylalkyl , heterocycloalkyl , 
fluoroalkyl , heterocycloalkylalkyl , alkenyl , alkynyl , aryl , het 
eroaryl , arylalkyl , heteroarylalkyl , alkoxyalkyl and ami 
noalkyl are all optionally substituted . Desirably Rlºis CN . 
[ 0291 ] R1 and R12 are each independently : halogen , CF3 , 
COR , OR4 , NR4RS , NO , , CN , SO , OR4 , CO , R4 , CONRAR , 
CO , H , SO NR4RS , S ( O ) R4 , SOH , OC ( O ) R4 , OC ( O ) 
NRÍRS , NR C ( O ) RS , NR - CO , RS , ( C . - C . ) - alkyl - CE = NR " ) 
NHR4 , ( C . - C . ) - alkyl - C = NR4 ) NHR " , ( CO C . ) - alkyl 
NR * CENR * ) NR + R ” , ( C . - C . ) - alkyl - C ( O ) OR “ , ( C . - C . ) 
alkyl - C ( O ) NR + R ” , ( C . - C . ) - alkyl - C ( O ) - NH - CN , 
0 ( C . - C . ) - alkyl - C ( O ) NR4RS , S ( O ) , ( Co - C ) - alkyl - C ( O ) 
OR , S ( O ) - C . - C . ) - alkyl - C ( O ) NRARS , ( C . - C . ) - alkyl - ? 
( O ) NR4 — ( C . - C . ) - alkyl - NR + R ” , ( C . - C . ) - alkyl - NR + R ” , ( Co 
Co ) - alkyl - NR4 - C ( O ) RS , ( C . - C . ) - alkyl - NR4 - C ( O ) OR4 , 
( C . - C . ) - alkyl - NR4 - C ( O ) - NR + R " , ( C . - C . ) - alkyl - NR4 — 
SOQNR + R ” , ( C . - C . ) - alkyl - NR + — SO R , hydrogen , alkyl , 
cycloalkyl , cycloalkylalkyl , heterocycloalkyl , fluoroalkyl , 
heterocycloalkylalkyl , haloalkyl , alkenyl , alkynyl , aryl , het 
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tography ( Prep - TLC ) was conducted with 0 . 5 mm or 1 mm 
silica gel plates ( Merck Si 60 , F254 ) and the solvents indicated 
in the specific examples . 

Preparative Example 1 
03091 

HN 

Br Y 
CONH2 CN 

eroaryl , arylalkyl , heteroarylalkyl , alkoxyalkyl or ami 
noalkyl , wherein alkyl , cycloalkyl , cycloalkylalkyl , hetero 
cycloalkyl , fluoroalkyl , heterocycloalkylalkyl , alkenyl , 
alkynyl , aryl , heteroaryl , arylalkyl , heteroarylalkyl , alkoxy 
alkyl and aminoalkyl all may be optionally substituted ; 
[ 0292 ] R13a and R136 are each independently R or together 
are = 0 ; 
[ 0293 ] R144 and R 14b are each independently Rs or together 
are = 0 ; 
[ 0294 ] R13c and R 14c are each independently RS ; 
[ 0295 ] Qais CH or N ; 
[ 0296 ] is CH or N ; 
[ 0297 ] U is C ( O ) - , Ce = NR4 ) , ( CR4R - 4 ) , 
NRS , S O ) 2 , CEO ) , ( C = O ) N ( R4 ) , N ( R4 ) ( C = O ) , 
S ( = O ) , N ( R4 ) , N ( R4 ) S ( = O ) 2 , C = N OR4 , C ( R4 ) = C 
( R ) , C ( R + R ) , NR50 — , N ( R59 ) C ( R + R ) , - , - O C 
( R + R ) , C ( R + R ) S ( = O ) , – , ( C = 0 ) 0 — , 
- ( C = NR ) N ( R4 ) — , - ( C = NR ) , N ( C = O ) NR + NRS , 
N ( C = O ) R4 , N ( C = O ) OR “ , NS ( O ) , NR4NRS , NS ( = O ) 
2R , or an optionally substituted aryl , heteroaryl , cycloalkyl 
or heterocyclic ring , all of which may be optionally substi 
tuted . Desirably , U is CH2 . 
[ 0298 ] Wis — CH — , - S , CHF — or CF2 — ; 
[ 0299 ] Z is C or N ; 
[ 0300 ) m is 1 , or 2 ; 
[ 0301 ] nis 0 , 1 , or 2 ; 
0302 ] p is 0 to 6 ; 

[ 0303 ] qis 0 to 6 ; and 
[ 0304 ] tis 0 , 1 , or 2 . 

[ 0310 ] Commercially available prolinamide ( 5 g ) was first 
treated with bromacetylbromide ( 4 . 2 ml ) in CH , C1 , and then 
with trifluoracetic acid anhydride in CH , C1 , as described in 
WO 98 / 19998 to afford the title compound ( 7 . 85 g ; 83 % ) . 
HNMR ( CDC13 ) 2 . 05 - 2 . 40 ( m , 4H ) , 3 . 51 - 3 . 70 ( m , 2H ) , 
3 . 80 - 3 . 85 ( m , 2H ) , 4 . 70 - 4 . 86 ( m , 1H ) . 

Preparative Example 2 
[ 0311 ] 

Step A 
HN 

CONH2 

NC Step B 

EXAMPLES 

OCH3 

HO 

[ 0305 ] Compounds of the present invention having one or 
more optically active carbons can exist as racemates and 
racemic mixtures , diasteromeric mixtures and individual 
diastereomers , enantiomeric mixtures and single enanti 
omers , tautomers , atropisomers , and rotamers , with all iso 
meric forms being included in the present invention . Com 
pounds described in this invention containing olefinic double 
bonds include both E and Z geometric isomers . Also included 
in this invention are all salt forms , polymorphs , hydrates and 
solvates . All of the above mentioned compounds are included 
within the scope of the invention . 
[ 0306 ] The DPP - IV inhibition activity of the DPP - IV 
inhibitor compounds of the present invention may be mea 
sured using any suitable assay known in the art . A standard in 
vitro assay for measuring DPP - IV inhibitor activity is 
described . 
[ 0307 ] The synthesis of DPP - IV inhibiting compounds of 
the invention and their biological activity assay are described 
in the following examples which are not intended to be lim 
iting in any way . 

Examples and Methods 
[ 0308 ] All reagents and solvents were obtained from com 
mercial sources and used without further purification . Proton 
( ' H ) spectra were recorded on a 250 MHz NMR spectrometer 
in deuterated solvents . Chromatography was performed using 
Roth silica gel ( Si 60 , 0 . 06 - 0 . 2 mm ) and suitable organic 
solvents as indicated in specific examples . For flash chroma 
tography Roth silica gel ( Si 60 , 0 . 04 - 0 . 063 mm ) was used . 
Thin layer chromatography ( TLC ) was carried out on silica 
gel plates with UV detection . Preparative thin layer chroma - 

Step A 
[ 0312 ] Commercially available L - prolinamide ( 25 g ) was 
dissolved in CH , C1 , ( 1200 ml ) and triethylamine ( 30 ml ) and 
4 - dimethylaminopyridine ( 1 . 9 g ) added . The mixture was 
cooled to 0° C . and treated with fumaryl chloride ( 11 . 7 ml ) . 
The dark mixture was stirred at rt for 16 h and cooled to 0° C . 
TFAA ( 77 ml ) was added dropwise under stirring and the 
solution allowed to warm to rt over 6 hours . The reaction 
mixture was stirred at rt for 1 to 2 days . Ice ( 500 g ) was added 
followed by cautious addition of sat . NaHCO3 ( 600 ml ) . After 
the evolution of gas had ceased , the organic phase was sepa 
rated and washed with sat . NaHCO3 ( 350 ml ) , H2O ( 350 ml ) , 
and brine ( 200 ml ) . The organic phase was dried over MgSO . 
and concentrated to afford the title compound ( 28 . 6 g ; 98 % ) . 
[ 0313 ] " HNMR 8 ( CDC1z ) 2 . 12 - 2 . 30 ( m , 8H ) , 3 . 58 - 3 . 69 
( m , 2H ) , 3 . 73 - 3 . 89 ( m , 2H ) , 4 . 72 - 4 . 83 ( m , 2H ) , 7 . 26 ( s , 2H ) . 



US 2010 / 0009961 A1 Jan . 14 , 2010 
28 

Step B 
[ 0314 ] The title compound from Step A above ( 9 . 6 g ) was 
dissolved in CHC13 ( 90 ml ) and MeOH ( 90 ml ) and cooled to 
- 78° C . At - 78° C . a slow flow of ozone ( originating from an 
O2 cylinder ) was passed through the mixture for 3 h . The 
mixture was purged with N , and dimethylsulfide ( 6 ml ) 
added . The mixture was stirred for 1 h , allowed to reach rt and 
concentrated . The residue was purified by chromatography 
on silica ( CH2Cl2 / MeOH , 100 : 0 - > 92 : 8 ) to afford the title 
compound as a mixture of the aldehyde and methoxy hemi 
acetal in a ratio of ~ 1 : 9 ( 8 . 9 g ; 69 % ) . 
103151 HNMR S ( D , 0 ) 2 . 10 - 2 . 38 ( m , 4H ) , 3 . 32 ( s , 3H ) , 
3 . 60 - 3 . 84 ( m , 2H ) , 4 . 72 - 4 . 81 ( m , 1H ) , 5 . 5 ( s , % 10H ) , 7 . 9 ( s , 
1 / 10H ) . 

The mixture was stirred for 2 hours at - 60° C . and for further 
2 h at - 110° C . Subsequently , the reaction was quenched with 
water ( 100 ml ) and concentrated . The aqueous phase was 
extracted with chloroform ( 3x100 ml ) . The combined organic 
phase was dried over MgSO4 and concentrated in vacuum 
affording the title compound ( 22 g ; 82 % ) . 
[ 0320 ] " HNMR 8 ( CDC13 ) 1 . 4 ( s , 9H ) , 2 . 9 - 3 . 0 ( m , 2H ) , 
3 . 4 - 3 . 5 ( m , 2H ) , 7 . 0 - 7 . 4 ( m , 6H ) , 8 . 0 ( s br , 1H ) , 8 . 4 ( m , 1H ) 
Step C 
[ 0321 ] The title compound of Step B ( 21 . 5 g ) above was 
dissolved in phosphorus oxychloride ( 80 ml ) and refluxed for 
5 h . The reaction was concentrated and neutralized with 50 % 
aqueous NaOH . The solid was separated and washed with hot 
isopropanol to afford the title compound ( 10 . 4 g ; 63 % ) 
[ 0322 ] " HNMR 8 ( CDC13 ) 2 . 9 - 3 . 0 ( m , 2H ) , 3 . 0 - 3 . 2 ( m , 
2H ) , 7 . 0 - 7 . 3 ( m , 4H ) , 7 . 3 - 7 . 4 ( m , 1H ) , 7 . 4 - 7 . 5 ( m , 1H ) , 8 . 5 
8 . 6 ( m , 1H ) 

Preparative Example 3 
[ 0316 ] 

Qoy on Step A Step B 
HN 

- CN / Am 
Step C 

a Step F - OH oh Step D Step E Fo 

www . CN 

Step A 
[ 0317 ] Commercially available 2 - cyano - 3 - methylpyridine 
( 25 g ) was dissolved in t - butanol ( 50 ml ) and stirred at 80°C . 
Concentrated sulphuric acid ( 25 ml ) was slowly added over a 
period of 45 minutes . After complete addition of the acid 
stirring was continued at 80° C . for 1 h . The reaction was 
diluted with water ( 50 ml ) and toluene ( 125 ml ) . The pH was 
adjusted to 10 with 25 % aqueous ammonia ( 110 ml ) . The 
separated organic phase was concentrated in vacuum afford 
ing the desired product ( 27 g , 90 % ) . 
[ 0318 ] " HNMR 8 ( CDC13 ) 1 . 4 ( s , 9H ) , 2 . 7 ( s , 3H ) , 7 . 2 - 7 . 3 
( m , 1H ) , 7 . 6 ( m , 1H ) , 8 . 1 ( s br , 1H ) , 8 . 4 ( m , 1H ) 

Step D 
[ 0323 ] The title compound of Step C ( 10 g ) above was 
dissolved in trifluorosulfonic acid ( 80 ml ) and stirred at 60° C . 
for 1 h . At rt 6 N aqueous HCI ( 80 ml ) was dropwise added . 
The reaction was refluxed for 1 h and subsequently , poured on 
ice . After neutralization with 50 % aqueous NaOH the pre 
cipitate was separated , washed with water and recrystallized 
from isopropanol / water ( 3 . 1 ) affording the title compound . 
The mother liquor was concentrated and the residue washed 
with water and chloroform to afford additional title com 
pound ( 9 . 4 g ; 94 % ) . 
[ 0324 ] " HNMR 8 ( MOD - d . ) 3 . 3 - 3 . 4 ( m , 2H ) , 3 . 4 - 3 . 5 ( m , 
2H ) , 7 . 5 ( m , 2H ) , 8 . 1 - 8 . 2 ( m , 2H ) , 8 . 7 ( d , 1H ) , 8 . 9 ( d , 1H ) Step B 

[ 0319 ] The title compound of Step A ( 12 g ) above was 
dissolved in THF ( 150 ml ) and cooled to - 64° C . n - Butyl 
lithium ( 1 . 6 M in hexane , 77 ml ) was added over a period of 
30 min . After addition of sodium bromide ( 0 . 6 g ) stirring was 
continued for 30 min at - 64° C . m - Chlorobenzylchloride ( 11 
g ) was added while the temperature was kept below - 55° C . 

Step E 
[ 0325 ] The title compound of Step D ( 700 mg ) above was 
dissolved in MeOH ( 10 ml ) and cooled to 0° C . NaBH4 ( 95 
mg ) was added in one portion . The mixture was allowed to 
warm to RT and stirred for 1 h . The reaction was acidified with 
1 NHCl and subsequently , brought to pH 12 with 1 N NaOH . 
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The mixture was poured in water ( 100 ml ) and extracted with 
CHC13 ( 100 ml ) . The organic phase was dried over MgSO4 
and concentrated affording the title compound ( 705 mg ; 
100 % ) . 
[ 0326 ] " HNMR 8 ( MOD - d . ) 3 . 0 - 3 . 4 ( m , 4H ) , 6 . 1 ( s , 1H ) , 
7 . 1 . 7 . 3 ( m , 3H ) , 7 . 5 - 7 . 6 ( m , 2H ) , 8 . 3 . 8 . 4 ( m , 1H ) 

with chloroform ( 50 ml ) . The combined organic phase was 
dried over MgSO4 and concentrated . The residue was purified 
by chromatography on silica ( EtOAc / cyclohexane 1 : 4 ) to 
afford the title compound ( 200 mg ; 82 % ) . 
03301 HNMR 8 ( MOD - d . ) 2 . 9 - 3 . 1 ( m , 2H ) , 3 . 3 - 3 . 6 ( m , 
2H ) , 6 . 3 ( s , 1H ) , 7 . 0 - 7 . 3 ( m , 4H ) , 7 . 4 ( m , 1H ) , 7 . 8 ( m , 1H ) , 8 . 3 
( m , 1H ) 

Step F 
[ 0327 ] The title compound of step E ( 370 mg ) above was 
dissolved in toluene ( 5 ml ) and cooled to - 15° C . Thionyl 
chloride ( 286 mg ) was slowly added and the reaction was 
allowed to come to RT and run overnight . The solution was 
neutralized with triethylamine and directly used in the next 
step . 

Step B 
[ 0331 ] The title compound of Step A ( 200 mg ) above was 
dissolved in toluene ( 5 ml ) and cooled to - 15° C . Thionyl 
chloride ( 235 mg ) was slowly added and the reaction was 
allowed to come to RT and run overnight . The solution was 
neutralized with triethylamine directly used . 

Preparative Example 4 Preparative Example 5 
[ 0328 ] [ 0332 ] 

NH NH2 

OH Step A 

A 

Step B 

[ 0333 ] To a cooled solution ( 12° C . ) of commercially avail 
able ethylenediamine ( 30 ml ) was added within 5 min com 
mercially available dibenzosuberylchloride ( 3 . 3 g ) . The mix 
ture was stirred at rt for 1 hand then K2CO3 ( 5 . 8 g ) was added . 
After an additional 30 min at rt , the mixture as filtered , the 
salts washed with 5 ml ethylenediamine and the filtrates con 
centrated . The residue was dissolved in 80 ml EtoAc , 20 ml 
H20 and 5 ml NH OH - solution ( 25 % ) . The organic phase 
was separated , dried over MgSO , and concentrated to afford 
the title compound ( 3 . 4 g ; 93 % ; MH * = 253 ) . 

OH 

Step A 
[ 0329 ] The title compound from Preparative Example 3 
Step E ( 285 mg ) was dissolved in ethanol ( 10 ml ) and 10 % 
Pd / C ( 100 mg ) and ammonium formiate ( 916 mg ) were 
added . The mixture was refluxed for 2 h . Subsequently , the 
reaction was treated with water ( 20 ml ) and extracted twice 

Preparative Example 6 - 9 
[ 0334 ] The title compounds from Preparative Example 6 to 
9 were prepared according to the procedure described in 
Preparative Example 5 using the chlorides and amines as 
indicated in the Table below . In case the chlorides did not 
dissolve in the amines after 10 Min , CH , CN or THF was 
added until a clear solution was obtained . 

Preparative 
Example Chloride 

1 . Yield 
2 . MH + Amine Product 

NH , OH 

- NH , 

1 . 61 % 
2 . ' H - NMR 
• ( CDC13 ) 
2 . 0 ( s , 2H ) , 
3 . 10 - 3 . 24 
( m , 2H ) , 
3 . 31 - 3 . 45 
( m , 2H ) , 
5 . 43 ( s , 1H ) , 
7 . 10 - 7 . 19 
( m , 6H ) , 
7 . 36 - 7 . 41 
( m , 2H ) 
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- continued 
Preparative 
Example 

1 . Yield 
2 . MH Chloride Amine Product 

1 . 97 % 
2 . 281 

H2N 
| | — NH NH NH2 NH , 

8 C1 C 1 . 60 % 
2 . 288 H2N NH2 

NH NH2 

HN NH , 
1 . 78 % 
2 . ' H - NMR 
d ( CD OD 
2 . 6 - 2 . 8 ( m , 
4H ) , 3 . 0 - 3 . 2 

NH NH , ( m , 2H ) , 
3 . 3 - 3 . 6 ( m , 
2H ) , 5 . 2 ( s , 
1H ) , 7 . 1 - 7 . 2 
( m , 4H ) , 
7 . 3 - 7 . 4 m , 
1H ) , 7 . 5 ( m , 
1H ) , 8 . 2 - 8 . 3 
( m , 1H ) 

Preparative Example 10 
- continued 

[ 0335 ] 

- NH2 Step A 

Step A 

Step B 
NHBoc 

[ 0336 ] Commercially available dibenzosuberylchloride 
( 300 mg ) and 4 - N - Boc - amino - piperidine ( 290 mg ) were sus 
pended in CH2CN ( 10 ml ) . After 10 min K2CO3 ( 545 mg ) was 
added and the mixture was stirred at rt for 3 h . The mixture 
was diluted with EtOAC ( 30 ml ) and H2O ( 15 ml ) , the organic 
phase separated , dried over MgSO4 and concentrated to 
afford the title compound ( 460 mg ; 89 % ; MH * = 393 ) . 
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Step B 
[ 0337 ] The title compound from Step A above ( 460 mg ) 
was dissolved in a solution of 4 M HCl in dioxane ( 20 ml ) . 
The mixture was stirred at rt for 2 h and concentrated to afford 
the title compound ( 335 mg ; 97 % ; MH * = 293 ) . 

Step A 
[ 0340 ] To a suspension of AgCN ( 4 . 7 g ) in CH2CN ( 60 ml ) 
under nitrogen was added at rt a solution of commercially 
available dibenzosuberylchloride ( 6 g ) in CH2CN ( 60 ml ) and 
benzene ( 10 ml ) . The mixture was heated at reflux for 2 h , 
cooled to rt and filtered . The salts were washed with 20 ml 
CH2CN and the filtrates concentrated . The residue was puri 
fied by chromatography on silica ( EtOAc / cyclohexane , 1 : 9 ) 
to afford the title compound ( 5 g ; 87 % ; MNat = 242 ) . 
Step B 
[ 0341 ] A suspension of LiAlH , ( 360 mg ) in Et O ( 20 ml ) 
was slowly treated with a solution of AIC13 ( 950 mg ) in Et20 

Preparative Example 11 - 12 
[ 0338 ] The title compounds from Preparative Example 11 
and 12 were prepared according to the procedure described in 
Preparative Example 10 using the chlorides and amines as 
indicated in the Table below . 

Preparative 
Example 

1 . Yield 
2 . MH Chloride Amine Product 

11 NHBoc 1 . 64 % 
2 . 279 

- ci HN 

NH2 

12 NHBoc 1 . 56 % 
2 . 265 

NH NH2 

Preparative Example 13 
[ 0339 ] 

( 20 ml ) . The mixture was stirred at rt for 10 min and then the 
title compound from Step A above ( 1 . 03 g ) was added within 
5 min . The mixture was stirred at rt for 10 min and then 
refluxed for 8 h . After the addition of H2O ( 20 ml ) and 25 % 
NH OH ( 6 ml ) , the mixture was filtered and the salts washed 
with H2O ( 20 ml ) and Et , 0 ( 10 ml ) . The organic phase was 
separated , dried over MgSO4 and concentrated to afford the 
title compound ( 157 mg ; 15 % ; MH * = 224 ) . Step A 

Preparative Example 14 

[ 0342 ] 

Step B 
CN Step A Step 4 , NH 

NH2 
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- continued 
filtrates were concentrated and the residue purified by chro 
matography on silica ( CH2C1 _ / MeOH , 9 : 1 ) to afford the title 
compound ( 79 mg ; 26 % ; MH * = 239 ) . 

Preparative Example 15 
Step B [ 0346 ] 

Step A 
OH ?? - NH2 Step C 

Step B 

NH2 COOH 

Step C 
CONH2 

Step A 
[ 0343 ] To a solution of commercially available iminod 
ibenzyl ( 5 g ) in toluene ( 25 ml ) was added commercially 
available bromoacetylbromide ( 4 . 35 ml ) . The mixture was 
heated under reflux for 2 h 30 Min , cooled and concentrated . 
A portion of the crude product ( 800 mg ) was dissolved in 
DMA ( 6 ml ) and treated with NaN3 ( 815 mg ) . The mixture 
was heated at 60 - 70° C . overnight and diluted with EtOAC ( 30 
ml ) and H2O ( 10 ml ) . The organic phase was separated , dried 
over MgSO4 and concentrated . The residue was treated with 
EtOAc / cyclohexane ( 1 : 9 ) ( 2 ml ) , sonicated for 2 min and the 
solvents removed by syringe . The residue was dried to afford 
the title compound ( 483 mg ; 69 % ; MH * = 279 ) . 

NH 

Step D Step B 
[ 0344 ] The title compound from Step A above ( 483 mg ) 
was dissolved in MeOH ( 25 ml ) and 10 % Pd / C ( 100 mg ) 
added . The mixture was hydrogenated for 1 h , filtered and the 
catalyst washed with MeOH ( 10 ml ) . The filtrates were con 
centrated and the residue purified by chromatography on 
silica ( CH2C1 _ / MeOH , 9 : 1 ) to afford the title compound ( 415 
mg ; 95 % ; MH * = 253 ) . 

NH2 

Step C 
[ 0345 ] To a suspension of LiAlH4 ( 242 mg ) in THF ( 6 ml ) 
was added a solution of the title compound from Step B above 
( 322 mg ) in THF ( 6 ml ) . The mixture was heated under reflux 
for 2 h 30 min . The mixture was cooled to 0° C . , quenched 
with H , O ( 0 . 3 ml ) and diluted with 15 % NH OH - solution 
( 0 . 3 ml ) and H2O ( 0 . 8 ml ) . The mixture was stirred at rt for 45 
Min , filtered and the salts washed with THF ( 8 ml ) . The 

Step A 
[ 0347 ] A mixture of commercially available dibenzosuber 
enol ( 1 . 5 g ) and malonic acid ( 830 mg ) was heated at 160 
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170° C . for 2 h . A mixture of H2O ( 5 ml ) and 0 . 1 MHC1 ( 5 ml ) 
was added and the mixture cooled to rt . The mixture was 
diluted with EtoAc ( 100 ml ) and H2O ( 10 ml ) , the organic 
phase separated , dried over MgSO4 and concentrated . The 
residue was purified by chromatography on silica ( CH C1 , 
acetone , 98 : 2 - > CH _ C1z / acetone , 9 : 1 ) to afford the title com 
pound ( 775 mg ; 43 % ; MNat = 273 ) . 

- CN 
Step B 

Step B 
[ 0348 ] A mixture of title compound from Step A above 
( 775 mg ) and triethylamine ( 0 . 59 ml ) in THF ( 20 ml ) was 
cooled to - 40° C . and treated with isobutylchloroformate . 
After stirring at - 40° C . for 1 h , the mixture was filtered and 
the salts washed with THF ( 5 ml ) . The filtrates were then 
treated at 0° C . with 25 % NH OH ( 15 ml ) for 1 h 30 min . The 
mixture was diluted with EtoAc ( 60 ml ) , the organic phase 
separated , dried over MgSO , and concentrated . The residue 
was treated with CHC1z ( 1 . 5 ml ) , the solvent removed by 
syringe and the residue dried to afford the title compound 
( 677 mg ; 88 % ; MH * = 250 ) . 

NH2 

Step C 
Step A [ 0349 ] To a suspension of LiAlH ( 513 mg ) in THF ( 15 ml ) 

was added a solution of the title compound from Step B above 
( 677 mg ) in THF ( 25 ml ) . The mixture was heated under 
reflux for 2 h . The mixture was cooled to 0° C . , quenched with 
H2O ( 0 . 65 ml ) and diluted with 4 M NaOH - solution ( 2 . 5 ml ) . 
The mixture was stirred at rt for 45 Min , filtered and the salts 
washed with THF ( 15 ml ) . The filtrates were concentrated and 
the residue purified by chromatography on silica ( CH2C12 ! 
MeOH , 9 : 1 ) to afford the title compound ( 560 mg ; 88 % ; 
MH + = 236 ) . 

[ 0352 ] The intermediate from Preparative Example 14 Step 
A ( 1 g ) was dissolved in DMA ( 6 ml ) and treated with NaCN 
( 368 mg ) . The mixture was heated at 60 - 70° C . overnight and 
diluted with EtOAC ( 50 ml ) and H2O ( 15 ml ) . The organic 
phase was separated , dried over MgSO4 and concentrated . 
The residue was purified by chromatography on silica 
( CH2Cl2 / acetone , 98 : 2 ) to afford the title compound ( 282 mg ; 
34 % ; MH * = 263 ) . 

Step D Step B 

[ 0350 ) The title compound from Step C above ( 350 mg ) 
was dissolved in MeOH ( 15 ml ) and 10 % Pd / C ( 300 mg ) and 
1 M HCl ( 1 . 5 ml ) were added . The mixture was hydrogenated 
overnight , filtered and the catalyst washed with MeOH ( 10 
ml ) . The filtrates were concentrated and the residue dissolved 
in EtoAc ( 30 ml ) and sat . NaHCO3 ( 10 ml ) . The organic 
phase was separated and the aqueous phase extracted with 
EtOAC ( 20 ml ) . The combined organic phase was dried over 
MgSO and concentrated to afford the title compound ( 232 
mg ; 66 % ; MHT = 238 ) . 

[ 0353 ] To a suspension of LiAlH4 ( 123 mg ) in THF ( 6 ml ) 
was added a solution of the title compound from Step A above 
( 282 mg ) in THF ( 6 ml ) . The mixture was heated at 50° C . for 
2 h , cooled to 0° C . and treated with H2O ( 0 . 2 ml ) and 4 M 
NaOH ( 0 . 8 ml ) . The mixture was stirred at rt for 45 Min , 
treated with MgSO4 and filtered . The filtrate was concen 
trated and the residue purified by chromatography on silica 
( CH2C12 / MeOH , 95 : 5 - > CH2C1 _ / MeOH , 9 : 1 ) to afford the 
title compound ( 32 mg ; 12 % ; MH * = 253 ) . 

Preparative Example 17 Preparative Example 16 
[ 0354 ] [ 0351 ] 

Br 
Step A Step A Step A 
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- continued 

Step B 

mixture was cooled to 5º C . and treated with a solution of 
p - tosylchloride in benzene ( 1 . 5 ml ) . The mixture was stirred 
at rt for 7 h , diluted with EtOAC ( 40 ml ) and washed with 0 . 1 
MHCI ( 10 ml ) , sat . NaHCO3 ( 10 ml ) and brine ( 10 ml ) . The 
organic phase was separated , dried over MgSO4 and concen 
trated . The crude intermediate was dissolved in DMA ( 9 ml ) 
and treated with NaN3 ( 1 . 2 g ) . The mixture was heated at 70° 
C . overnight and the DMA removed . The residue was dis 
solved in EtOAC ( 50 ml ) , sat . NaHCO , ( 10 ml ) and brine ( 10 
ml ) . The organic phase was separated , dried over MgSO4 and 
concentrated . The residue was purified by chromatography 
on silica ( EtOAc / cyclohexane , 1 : 4 ) to afford the title com 
pound ( 704 mg ; 68 % ; MNa + = 302 ) . 

OH Ot - Bu 

Step C 
OH OH OH N3 

Step D 
[ 0358 ] The title compound from Step C above ( 200 mg ) 
was dissolved in MeOH ( 8 ml ) and 10 % Pd / C ( 40 mg ) added . 
The mixture was hydrogenated for 1 h 30 Min , filtered and the 
catalyst washed with MeOH ( 10 ml ) . The filtrates were con 
centrated to afford the title compound ( 175 mg ; 96 % ; 
MH + = 254 ) . 

Step D 

NH3c1 

Step E 
[ 0359 ] The title compound from Step D above ( 75 mg ) was 
dissolved in EtOH ( 1 ml ) and a 4 M solution of HCl in dioxane 
( 1 ml ) added . The mixture was stirred at rt for 12 h and 
concentrated . The residue was dissolved in EtoAc ( 20 ml ) 
and sat . NaHCO3 ( 5 ml ) . The organic phase was separated , 
dried over MgSO4 and concentrated to afford the title com 
pound ( 67 mg ; 96 % ; M + - NH3 = 219 ) . 

Preparative Example 18 
[ 0360 ] 

Step E 
OH NH2 

Step A 
CN 

Step B 
CN 

Step A 
[ 0355 ] To a suspension of magnesium ( 701 mg ) in Et , 0 ( 7 
ml ) was slowly added ethylbromide ( 2 . 15 ml ) . After the for 
mation of the Grignard reagent , the mixture was cooled to 5° 
C . and a solution of diethylamine ( 3 ml ) in Et , ( 5 ml ) was 
slowly added . The mixture was refluxed for 30 Min , cooled to 
5° C . and treated with a mixture of commercially available 
dibenzosuberone ( 3 g ) and tert - butylacetate ( 1 . 95 ml ) in Et , 
( 15 ml ) . The mixture was heated under reflux for 2 h , cooled 
to rt and poured onto ice - water containing an excess of 
NH , C1 . The mixture was extracted with CH , C1 , ( 3x100 ml ) , 
the organic phase dried over MgSO4 and concentrated . The 
residue was purified by chromatography on silica ( EtOAc / 
cyclohexane , 1 : 9 ) to afford the title compound ( 3 . 5 g ; 75 % ; 
MNa + = 347 ) . 
Step B 
[ 0356 ] To a suspension of LiAlH4 ( 346 mg ) in THF ( 12 ml ) 
was added a solution of the title compound from Step A above 
( 2 g ) in THF ( 12 ml ) . The mixture was heated under reflux for 
2 h , cooled to 0° C . and treated 4 M NaOH ( 4 . 5 ml ) . The 
mixture was stirred at rt for 45 min and filtered . The filtrate 
was concentrated and the residue dissolved in EtoAc ( 100 
ml ) , H2O ( 10 ml ) and sat . NH4Cl ( 10 ml ) . The organic phase 
was separated , dried over MgSO4 and concentrated . The resi 
due was purified by chromatography on silica ( EtOAc / cyclo 
hexane , 3 : 7 ) to afford the title compound ( 937 mg ; 60 % ; 
MNat = 277 ) . 
Step C 
[ 0357 ] The title compound from Step B above ( 937 mg ) 
was dissolved in benzene ( 1 . 5 ml ) and pyridine ( 1 . 5 ml ) . The 

N _ NH , 

NH CN 

NH 

( step ce 
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NH2 BocN 

+ NH NH2 
NH 

Step A 
[ 0365 ] Commercially available ( S ) - 2 - aminopropan - 1 - ol 
( 2 . 0 g ) was dissolved in CH , C1 , ( 20 ml ) and Boc , O ( 6 . 4 g ) 
was added . After stirring for 4 h at room temperature the 
solvent was removed to afford the title compound ( 4 . 7 g , 
99 % ) . 
[ 0366 ] " H - NMR 8 ( CDC1z ) : 1 . 10 ( s , 3H ) , 1 . 50 ( s , 9H ) , 2 . 40 
( s , 1H ) , 3 . 45 - 3 . 70 ( m , 2H ) , 3 . 75 - 3 . 80 ( m , 1H ) , 4 . 80 ( s , 1H ) . 

Step A 
[ 0361 ] The title compound from Preparative Example 13 
Step A ( 1 . 1 g ) was dissolved in THF ( 5 ml ) and added to a 
suspension of NaH ( 132 mg ) in THF ( 5 ml ) . The mixture was 
heated under reflux for 1 h , cooled to rt and treated with 
1 , 2 - dibromoethane ( 0 . 9 ml ) in THF ( 1 ml ) . The mixture was 
heated under reflux for 4 h , cooled to rt and filtered . The salts 
were washed with THF ( 5 ml ) and the filtrates concentrated . 
The residue was dissolved in DMA ( 12 ml ) and treated with 
NaN3 ( 1 . 6 g ) . The mixture was heated at 60 - 70° C . overnight 
and the DMA removed . The residue was dissolved in EtOAC 
( 40 ml ) and H2O ( 10 ml ) , the organic phase separated , dried 
over MgSO4 and concentrated . The residue was purified by 
chromatography on silica ( EtOAc / cyclohexane , 1 : 9 ) to afford 
the title compound ( 1 . 14 g ; 78 % ; MH * = 289 ) . 

Step B 
[ 0362 ] The title compound from Step A above ( 510 mg ) 
was dissolved in MeOH ( 20 ml ) and 10 % Pd / C ( 150 mg ) and 
2 MHC1 ( 0 . 9 ml ) added . The mixture was hydrogenated for 1 
h 30 Min , filtered and the catalyst washed with MeOH ( 10 
ml ) . The filtrates were concentrated and the residue purified 
by chromatography on silica ( CH2C1 _ / MeOH , 95 : 5 to 
CH , C1 , / MeOH , 4 : 1 ) to afford a mixture of the title compound 
and the cyclic amidine ( 450 mg ; 96 % ; MH + = 263 ) . 

Step B 
[ 0367 ] Imidazole ( 4 . 1 g ) was dissolved in CH C12 ( 50 ml ) 
and cooled to 0° C . Thionyl chloride ( 1 . 3 ml ) dissolved in 
CH _ C12 ( 10 ml ) was added dropwise and the resulting sus 
pension was allowed to warm to rt . Stirring was continued for 
1 h at rt and then the mixture was cooled to - 78° C . A solution 
of the title compound from Step A above ( 1 . 8 g ) in CH , C1 , ( 50 
ml ) was added over a period of 1 h and the resulting mixture 
was allowed to warm to rt and stirred overnight . The mixture 
was filtered through celite and the filter aid was washed well 
with CH C12 . The organic phase was diluted with CH , C12 , 
washed with water and brine , dried over MgSO4 , filtered and 
concentrated to a volume of approx . 100 ml . 
[ 0368 ] A solution of NaI04 ( 4 . 3 g ) in water ( 100 ml ) was 
added and the mixture was cooled to 0° C . Ru ( IV ) 0 , hydrate 
( 150 mg ) was added and the black suspension was stirred for 
2 h at 0° C . It was then warmed to rt and stirred overnight . The 
mixture was filtered through celite and the filtrate was 
extracted with CH , C12 . The combined organic phase was 
washed with brine , dried and filtered . Treatment of the filtrate 
with activated charcoal ( 2 g ) for 30 min removed traces of 
ruthenium . The mixture was filtered again and evaporated to 
yield the title compound ( 1 . 5 g , 63 % ) . 
[ 0369 ] " H - NMR 8 ( CDC1z ) : 1 . 45 ( s , 3H ) , 1 . 49 ( s , 9H ) , 4 . 14 
( dd , 1H ) , 4 . 29 - 4 . 42 ( m , 1H ) , 4 . 61 ( dd , 1H ) . Step C 

Preparative Example 20 
[ 0363 ] The title compounds from Step B above ( 350 mg ) 
were treated with 2 ml 57 % H2SO4 . The mixture was heated 
at 100° C . for 3 h , cooled to rt and diluted with H2O ( 10 ml ) . 
The mixture was made alkaline ( pH - 11 ) by adding 10 % 
NaOH and extracted with EtOAC ( 3x30 ml ) . The organic 
phase was dried over MgSO4 and concentrated . The residue 
was purified by chromatography on silica ( CH , C1 , / MeOH , 
9 : 1 to CH2C1 _ / MeOH ( 7 M NH3 ) , 9 : 1 ) to afford a mixture of 
the title compound and the cyclic amidine ( 223 mg ; 60 % ; 
MH * = 281 ) . 

[ 0370 ] The title compound from Preparative Example 20 
was prepared according to the procedure described in Pre 
parative Example 19 using the aminoalcohol as indicated in 
the Table below . 

Preparative Example 19 
Prepar 
ative 
Exam 
ple 

1 . Yield 
2 . ' H - NMR Aminoalcohol Product 

[ 0364 ] 20 

?? Bocn - S = 0 HON 

hon sanon son 
1 . 69 % 
2 . ' H - NMR S 
( CDC13 ) : 1 . 45 ( s , 3 H ) , 
1 . 49 ( s , 9 H ) , 4 . 14 ( dd , 
1 H ) , 4 . 29 - 4 . 42 ( m , 
1 H ) , 4 . 61 ( dd , 1 H ) . 

Step A Step B 
- ?? OH 

HN BocHN 
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Preparative Example 21 

[ 0371 ] 
Prepar 
ative 

OH Step A I Step B Step B 1 . Yield Exam 
ple H?N TeocHN VOH Aminoalcohol Product 2 . ' H - NMR 

22 TeocNSSO HNOH SEO 
TeocN 

1 . 58 % 
2 . ' H - NMRS 
( CDC13 ) : 0 . 02 ( s , 
9 H ) , 1 . 00 - 115 ( m , 
2 H ) , 4 . 00 - 4 . 10 ( m , 
2 H ) , 4 . 25 - 4 . 40 ( m , 
2 H ) , 4 . 55 - 4 . 65 ( m , 
2 H ) . Step A 

23 1 . 32 % 
( M + Na ) t = 318 

HN LOH TeocNSSO 
[ 0372 ] To a stirred solution of the commercially available 
2 - ( S ) - amino propanol ( 17 . 4 g ) in water ( 200 ml ) was added a 
solution of triethylamine ( 32 ml ) in dioxane ( 200 ml ) . To the 
solution was added commercially available 1 - [ 2 - ( Trimethyl 
silyl ) ethoxy - carbonyloxylpyrrolidin - 2 , 5 - dione ( 60 g ) . The 
mixture was stirred at rt overnight , then diluted with water 
( 200 ml ) , acidified with 1 N HC1 , and extracted with Et20 
( 2x500 ml ) . The combined organic phase was washed with 
brine , dried over MgSO4 and evaporated to afford the title 
compound ( 44 . 2 g ; 87 % ) . 
[ 0373 ] " H - NMR & ( CDC13 ) : 0 . 02 ( s , 9H ) , 0 . 90 - 1 . 05 ( m , 
2H ) , 1 . 20 ( d , 3H ) , 2 . 80 ( br s , 1H ) , 3 . 40 - 3 . 80 ( m , 3H ) , 4 . 10 
4 . 20 ( m , 2H ) , 4 . 85 ( s , 1H ) . 

Preparative Example 24 - 46 

[ 0378 ] If one were to follow a similar procedure as that 
described in Preparative Example 21 but using the aminoal 
cohols as indicated in the Table below , one would obtain the 
desired products . 

Step B 

Prepar 
ative 

Example Aminoalcohol Product 

24 

OH 
H2N TeocN 

25 25 
TeocN 

[ 0374 ] Imidazole ( 96g ) was dissolved in CH C12 ( 1200 ml ) 
and cooled to 0° C . Thionyl chloride ( 30 . 8 ml ) was diluted 
with CH C12 ( 600 ml ) and added dropwise . The resulting 
suspension was allowed to warm to rt . Stirring was continued 
for 1 h at rt and then the mixture was cooled to - 78° C . A 
solution of the title compound from Step A above ( 44 . 2 g ) in 
CH , C1 , ( 1200 ml ) was added over a period of 1 h and the 
resulting mixture was allowed to warm to rt and stirred over 
night . The mixture was filtered through celite , the filter aid 
was washed well with CH , C1 , . The organic phase was 
washed with water ( 2x700 ml ) , dried over MgSO4 , filtered 
and concentrated to a volume of approx . 1000 ml . 
[ 0375 ] A solution of NalO4 ( 100 g ) in water ( 1000 ml ) was 
added and the mixture was cooled to 0° C . RuO , H , O ( 1 g ) 
was added and the black suspension was stirred for 2 h at 0° 
C . It was then warmed to rt and stirred overnight . The phases 
were separated and the organic phase was treated with granu 
lated charcoal ( ~ 20 g ) . The mixture was stirred for approx . 1 
h , filtered through celite and the filtrate was dried with 
MgSO4 , filtered and evaporated to yield the title compound 
( 50 . 7 g , 89 % ) . 
[ 0376 ] " H - NMR 8 ( CDC13 ) : 0 . 02 ( s , 9H ) , 1 . 00 - 1 . 15 ( m , 
2H ) , 1 . 50 ( d , 3H ) , 4 . 15 ( dd , 1H ) , 4 . 35 - 4 . 45 ( m , 3H ) , 4 . 65 ( dd , 
1H ) . 

?? 
HN RRRR 26 

OH OH TeocN - SE 
HN 

27 

S = TeocN - 
HN Preparative Example 22 - 23 HNOH 

[ 0377 ] Following a similar procedure as that described in 
Preparative Example 21 but using the aminoalcohols as indi 
cated in the Table below , the title compounds were obtained . 
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- continued - continued 
Prepar 
ative 

Example 
Prepar 
ative 

Example Aminoalcohol Product Aminoalcohol Product 

28 

TeocN 36 

OH 
HN TeocN 

- OH 
H?N 

TeocNS 
- OH 

HN 

37 

TeocN 30 

III TeocN 
OH OH HN HN 

31 
38 SE TeOcN 

OH TeocN 
H2N 

32 
OH E 

HN TeocN 
?? 

HN 

33 TeocN 

TeocN 

?? 
HN OH F HONO 

34 

TeocN 40 

?? TeocN 
HN 

WIIIIII 
?? 

35 H2N 

TeocN 

?? 

HN 
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Preparative Example 47 
- continued [ 0379 ] 

Prepar 
ative 

Example Aminoalcohol Product 

41 

Step A 
TeocN CN 

H2N 

NHBoc 
Step B 

SON 

42 

LOH 
HN TeocN 

- NH2 

43 = 0 

OH NH 
HN TeocN 

44 

?? TeocN 
HN 

45 

TeocN 
?? 

Step A 
[ 0380 ] A suspension of NaH ( 132 mg ) in THF ( 10 ml ) was 
added to a solution of Preparative Example 13 Step A ( 1 . 1 g ) 
in THF ( 20 ml ) and heated at 60° C . for 1 h . Then the mixture 
was cooled to 0° C . and a solution of Preparative Example 19 
( 1 . 2 g ) in THF ( 10 ml ) was added . The suspension was heated 
at 60° C . for 4 h and then diluted with ethyl acetate . The 
organic phase was washed with water , brine and dried over 
MgSO4 . Removal of the solvents and column chromatogra 
phy ( EtOAc / hexane , 1 : 4 ) afford the title compound ( 1 . 7 g , 
90 % , MH * = 377 ) . 
Step B 
[ 0381 ] The title compound from Step A above ( 1 . 5 g ) was 
dissolved in 57 % H , SO , and the solution was heated at 100° 
C . for 2 h . The mixture was diluted with water and extracted 
with ethyl acetate . The organic phase was discarded and 
50 % - aqueous KOH solution added to the aqueous phase until 
pH > 8 . The aqueous phase was extracted with ethyl acetate 
( 2x75 ml ) . The organic phase was washed with water , brine , 
dried over MgSO , and evaporated to afford the title com 
pound . ( 600 mg , 53 % ) . 
10382 ] " H - NMR S ( CDC12 ) : 0 . 95 ( d , 3H ) , 1 . 82 ( s , 2H ) , 
2 . 37 - 2 . 58 ( m , 2H ) , 2 . 82 - 2 . 92 ( m , 1H ) , 3 . 18 ( s , 4H ) , 5 . 60 ( s , 
2H ) , 7 . 08 - 7 . 24 ( m , 6H ) , 7 . 40 - 7 . 48 ( m , 2H ) . 

Preparative Example 48 
[ 0383 ] The title compound was prepared according to the 
procedure described in Preparative Example 47 using the 
sulfamidate from Preparative Example 20 as indicated in the 
Table below . 

H2N 

46 

TeOcNS 
?? 

H2N 
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Preparative 
Example 

1 . Yield 
2 . ' H - NMR Nitrile Sulfamidate Product 

48 

BocN 

1 . 80 % 
2 . ' H - NMR D ( CDC1z ) : 
0 . 95 ( d , 3 H ) , 1 . 82 ( s , 

NH , 2 H ) , 2 . 37 - 2 . 58 ( m , 2 H ) , 
2 . 82 - 2 . 92 ( m , 1 H ) , 3 . 18 
( s , 4 H ) , 5 . 60 ( s , 2 H ) , 
7 . 08 - 7 . 24 ( m , 6 H ) , 

NH2 7 . 40 - 7 . 48 ( m , 2 H ) . 

CN 

1 

Preparative Example 49 
[ 0384 ] 

COOH COOCH3 COOCH3 

Br 

Step A PPh3Br Step B Step C 

D 

COOH COOCH3 COOCH3 

Step D 

- COOCH3 - COOCH3 COOH 

Step F Step E 
F HOOC 

OH 

Step G 

- COOCH3 Step H - COOCH3 Step I COOCH3 

200m - Oponza 
opom 990m - ggo 

- - - - - 
F F NC F NC OH 

N3 

Step J 

LCONH2 CONH2 COOH Step L Step K 

F H?NOC . F H2NOC F HENOC 
- CI + H3N BocHN BocHN 

Step A 
[ 0385 ] Commercially available 2 , 5 - dibromotoluene ( 8 . 28 
ml ) was dissolved in hexane ( 90 ml ) and treated with a 1 . 6 M 
solution of butyllithium in hexane ( 160 ml ) . The mixture was 
heated at 60° C . for 20 h , cooled to rt and poured onto a 

mixture of dry ice in Et , ( 750 ml ) . The mixture was allowed 
to warm to rt , filtered and the precipitate washed with 90 ml 
Et O . The precipitate was titrated with 140 ml glacial acetic 
acid to afford the title compound ( 10 g ; 92 % ) . 
[ 0386 ] " H - NMR D ( DMSO - do ) 2 . 58 ( s , 3H ) , 7 . 80 - 7 . 90 ( m , 
3H ) 
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Step B 
[ 0387 ] The title compound from Step A above ( 13 g ) was 
suspended in MeOH ( 300 ml ) and slowly treated with thionyl 
chloride ( 15 . 7 ml ) . The mixture was heated under reflux for 2 
h to become a clear solution . The solvents were concentrated 
to afford the title compound ( 13 . 3 g ; 88 % ; MH + = 209 ) . 

and poured onto ice - water ( 150 ml ) . The mixture was 
extracted with EtOAC ( 2x150 ml ) , the organic phase dried 
over MgSO4 and concentrated to afford the title compound 
( 1420 mg ; 99 % , M + + Na = 309 ) . 

Step C 
[ 0388 ] The title compound from Step B above ( 13 . 3 g ) was 
dissolved in CC1 , ( 500 ml ) and commercially available 
N - bromosuccinimide ( 10 . 7 g ) added . The mixture was heated 
to 80° C . and commercially available AIBN ( 327 mg ) added . 
The mixture was then irradiated with a 100 W light bulb and 
heated at 100 - 105° C . for 2 h 30 min . The cooled mixture was 
filtered and the precipitate washed with 50 ml CC1 , . The 
filtrates were concentrated and the residue dissolved in 
CH , CN ( 180 ml ) . The mixture was treated with triph 
enylphosphine ( 16 g ) and heated under reflux for 3 h . The 
mixture was concentrated to - 100 ml and Et , ( 500 ml ) 
added . The mixture was allowed to stand at rt for 30 Min , 
filtered and the precipitate washed with Et20 ( 30 ml ) to afford 
the title compound ( 20 g ; 57 % ) . 

Step G 
[ 0392 ] The title compound from Step F above ( 1420 mg ) 
was dissolved in THF ( 20 ml ) and treated with thionyl chlo 
ride ( 0 . 91 ml ) . The mixture was stirred at rt for 16 h and 
concentrated without heating . The residue was dissolved in 
CH , CN ( 17 ml ) and treated with AgCN ( 785 mg ) . The mix 
ture was heated at 90° C . for 2 h 30 Min , filtered and the salts 
washed with CH , CN ( 40 ml ) . The filtrates were concentrated 
and the residue purified by chromatography on silica 
( CH2Cl2 ) to afford the title compound ( 1160 mg ; 79 % ; 
MH + = 296 ) . 

Step D 
[ 0389 ] The title compound from Step C above ( 20 g ) was 
suspended in CH CN ( 160 ml ) and commercially available 
4 - Fluorobenzaldehyde ( 5 . 4 ml ) added . The mixture was then 
treated with commercially available DBN ( 10 ml ) and heated 
at 100° C . for 1 h . The mixture was concentrated to half its 
volume and poured into H2O ( 150 ml ) . The mixture was 
extracted with EtoAc ( 2x150 ml ) , the organic phase washed 
with 5 % HC1 ( 2x75 ml ) , dried over MgSO4 and concentrated . 
The residue was suspended in H2O ( 240 ml ) and MeOH ( 20 
ml ) and KOH ( 20 g ) added . The mixture was heated at 100° C . 
for 16 h , cooled to rt and washed with CH C12 ( 3x75 ml ) . The 
aqueous phase was acidified ( pH - 1 ) by adding conc . HCI , 
filtered , the precipitate washed with H2O ( 20 ml ) and air 
dried . The residue was dissolved in MeOH ( 900 ml ) and 10 % 
Pd / C ( 1 . 5 g ) added . The mixture was hydrogenated for 1 h , 
filtered , the catalyst washed with MeOH ( 50 ml ) and concen 
trated to afford the title compound ( 8 . 6 g ; 82 % ; MH * = 289 ) . 

Step H 
[ 0393 ] The title compound from Step G above ( 1327 mg ) 
was dissolved in degassed THF ( 15 ml ) and added to a sus 
pension of NaH ( 119 mg ) in degassed THF ( 5 ml ) . The 
mixture was heated at 90° C . for 1 h 15 min and cooled to rt . 
The mixture was then treated with 1 , 2 - dibromoethane ( 0 . 81 
ml ) in THF ( 1 ml ) and the mixture was heated at 90° C . for 4 
h 30 min . The mixture was cooled to rt , diluted with 100 ml 
EtOAc , 10 ml brine and 10 ml sat . NH _ C1 . The organic phase 
was separated , dried over MgSO4 and concentrated . The resi 
due was dissolved in DMA ( 10 ml ) and treated with NaNz 
( 720 mg ) . The mixture was heated at 60° C . for 16 h and 
diluted with EtoAc ( 100 ml ) and brine ( 15 ml ) . The organic 
phase was separated , washed with 0 . 1 m HC1 ( 15 ml ) and 
brine ( 15 ml ) . The organic phase was dried over MgSO4 , 
concentrated and the residue purified by chromatography on 
silica ( EtOAc / cyclohexane , 1 : 4 ) to afford the title compound 
( 931 mg ; 57 % ; MHT = 365 ) . 
Step I 
[ 0394 ] The title compound from Step H above ( 1050 mg ) 
was dissolved in MeOH ( 40 ml ) . The mixture was treated 
with concentrated HC1 ( 0 . 25 ml ) and 10 % Pd / C ( 250 mg ) . 
The mixture was hydrogenated for 1 h , filtered and the cata 
lyst washed with MeOH ( 20 ml ) . The filtrates were concen 
trated to afford a mixture of the title compound and the cyclic 
amidine in a 9 : 1 ratio ( 950 mg ; 97 % ; MH * = 339 ) . Step E 

[ 0390 ] The title compound from Step D above ( 1 . 44 g ) was 
suspended in sulfolane ( 9 ml ) and treated with polyphospho 
ric acid ( 30 g ) . The mixture was heated under N , at 170 - 1750 
C . for 3 h and poured onto ice - water ( 150 ml ) . The mixture 
was stirred at rt for 1 h , extracted with EtOAC ( 2x150 ml ) , 
dried over MgSO , and concentrated . The residue was dis 
solved in MeOH ( 20 ml ) and treated with thionyl chloride ( 1 
ml ) . The mixture was heated under reflux for 1 h and concen 
trated . The residue was dissolved in Et , 0 ( 100 ml ) and 
washed with sat . NaHCO , ( 30 ml ) and brine ( 30 ml ) . The 
organic phase was separated , dried over MgSO , and concen 
trated . The residue was purified by chromatography on silica 
( CH2C1 . ) to afford the title compound ( 960 mg ; 67 % ; 
MH * = 285 ) . 

Step J 
[ 0395 ] The title compounds from Step I above ( 950 mg ) 
were treated with 57 % H , SO . ( 5 ml ) and heated under N , at 
90° C . for 3 h . The mixture was cooled , diluted with H2O ( 80 
ml ) and made alkaline ( pH - 10 ) by adding 50 % NaOH . The 
mixture was washed with EtOAC ( 20 ml ) and the aqueous 
phase diluted with dioxane ( 40 ml ) . The mixture was treated 
with an excess of Boc , and stirred at rt for 16 h while the pH 
was kept at pH - 10 . 0 . The mixture was acidified to pH - 4 . 0 by 
adding 1 M HCl and extracted with EtOAC ( 2x150 ml ) . The 
organic phase was dried over MgSO4 and concentrated . The 
residue was purified by chromatography on silica ( CH , C1 , / 
MeOH , 9 : 1 ) to elute the cyclic amidine side product , followed 
by CH2C1 _ / MeOH ( 4 : 1 ) to afford the title compound ( 282 
mg , 23 % ; MNa + = 465 ) . Step F 

[ 0391 ] The title compound from Step E ( 1420 mg ) was 
dissolved in CHC13 ( 20 ml ) and MeOH ( 20 ml ) and treated 
with NaBH . ( 230 mg ) . The mixture was stirred at rt for 1 h 

Step K 
[ 0396 ] The title compound from Step Jabove ( 135 mg ) was 
dissolved in THF ( 6 ml ) and triethylamine ( 0 . 056 ml ) . The 
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mixture was cooled to - 40° C . and treated with ethyl chloro 
formate ( 0 . 031 ml ) . The mixture was stirred at - 40° C . for 1 
h , diluted with 4 ml THF and treated at 0° C . with 33 % 
aqueous ammonia solution ( 10 ml ) . The mixture was stirred 
at 0° C . for 1 h and then 1 h at rt . The mixture was diluted with 
EtoAc ( 80 ml ) and washed with brine ( 25 ml ) , sat . NH _ C1 ( 25 
ml and brine ( 25 ml ) . The organic phase was dried over 
MgSO4 and concentrated . The residue was purified by chro 
matography on silica ( CH _ C12 / MeOH , 9 : 1 ) to afford the title 
compound ( 97 mg , 72 % , MNa + = 464 ) . 

Step D 

NE HN . 
HN NH2 

Step L 

Step A 
[ 0397 ] The title compound from Step K above ( 94 mg ) was 
treated with 4 M solution of HCl in dioxane ( 2 . 5 ml ) and the 
flask was agitated for 30 min . The mixture was concentrated 
and the residue dissolved in 5 ml H20 . The mixture was 
filtered through a Millex VV ( 0 . 1 uM ) filter unit and the 
filtrate concentrated to afford the title compound ( 65 . 8 mg , 
82 % , MH + = 342 ) . 

[ 0399 ] The title compound from Preparative Example 13 
Step A ( 3 . 3 g ) was dissolved in THF ( 5 ml ) and slowly added 
to a suspension of NaH ( 540 mg ) in THF ( 10 ml ) . The mixture 
was heated at reflux for 30 min , cooled to rt and treated with 
1 , 2 - dibromoethane ( 4 ml ) . The reaction was stirred at 60° C . 
overnight , cooled to rt and filtered . The solvent was removed 
affording the title compound ( 4 . 8 g ; 98 % ) 
[ 0400 ] " HNMR & CDC12 2 . 9 - 3 . 2 ( m , 6H ) , 3 . 2 - 3 . 4 ( m , 2H ) , 
7 . 1 - 7 . 3 ( m , 6H ) , 7 . 9 - 8 . 0 ( m , 2H ) 

Preparative Example 50 

[ 0398 ] 

Step B 

Step A 

[ 0401 ] The title compound from Step A above ( 1 . 5 g ) and 
potassium phthalimide ( 13 . 8 g ) were suspended in DMF ( 20 
ml ) and stirred at 100° C . overnight . The precipitate was 
removed and the reaction was concentrated in vacuum . Chro 
matography of the residue on silica ( EtOAc / cyclohexane ) 
afforded the title compound ( 1 . 4 g ; 78 % ) . 
[ 0402 ] HNMR / CDC12 2 . 8 - 2 . 9 ( m , 2H ) , 3 . 0 - 3 . 2 ( m , 2H ) , 
3 . 4 - 3 . 6 ( m , 2H ) , 3 . 6 - 3 . 8 ( m , 2H ) , 7 . 1 - 7 . 3 ( m , 6H ) , 7 . 6 - 7 . 7 ( m , 
2H ) , 7 . 7 - 7 . 8 ( m , 2H ) , 7 . 9 - 8 . 0 ( m , 2H ) 

CN 

Step C 
Step B 

BI 

[ 0403 ] The title compound from Step B above ( 1 . 40 g ) was 
dissolved in toluene ( 30 ml ) and treated with dibutyltin oxide 
( 446 mg ) and trimethylsilylazide ( 2 . 3 ml ) . The mixture was 
heated under a N , atmosphere at 90° C . overnight . Additional 
dibutyltin oxide ( 200 mg ) and trimethylsilylazide ( 2 . 3 ml ) 
were added and the reaction was continued for 24 h at 90° C . 
The solvent was removed and the residue was treated with 
EtOAc ( 30 ml ) and 1 N HCI ( 30 ml ) at 50° C . for 1 h . The 
phases were separated and the organic phase was concen 
trated . The residue was purified by chromatography on silica 
( EtOAc / cyclohexane ) to afford the title compound ( 600 mg , 
39 % , MH * = 436 ) . NC 

Step D 
[ 0404 ] The title compound from Step C above ( 200 mg ) 
was dissolved in ethanol ( 5 ml ) and treated with hydrazine 
hydrate ( 100 mg ) at rt . The solution was heated at 80° C . for 
2 h and then stirred for 1 h at rt . The reaction was filtered and 
the filtrate was concentrated . The residue was treated with 
CHCl , and filtered again . The filtrate was concentrated to 
afford the title compound ( 60 mg , 43 % , MH * = 306 ) . 

Step C 
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Preparative Example 51 
[ 0405 ] 

COOH COOCH3 
F 

Br 

Step A Step B Step C 

Step D 
Q - 5 - 5 - 000 

- 200 - 000 F F 
NC Step F Step E 

NC TV Z 

CN 
Br 

Step G 

Step H 
Ow 

HN HN N NH 
N 

stirred at rt for 2 h . The reaction mixture was filtered and 
concentrated to afford the title compound ( 2 . 3 g ; 90 % ) . 
[ 0409 ] " H - NMR 8 CDC12 2 . 6 ( s , 3H ) , 3 . 9 ( s , 3H ) , 7 . 0 - 7 . 2 
( m , 2H ) , 7 . 6 - 7 . 7 ( m , 1H ) 

Step A 
[ 0406 ] Commercially available 2 - bromo - 4 - fluorotoluene 
( 5 g ) was diluted with diethyl ether ( 10 ml ) . About 1 / 3 of the 
resulting solution was added to magnesium turnings ( 761 mg ) 
which were overlayed with Et20 ( 25 ml ) . The remaining 
2 - bromo - 4 - fluorotoluene solution was added dropwise after 
the reaction started . The reaction was kept at reflux for 2 h . 
The Grignard reagent was poured onto a mixture of crushed 
dry ice in Et O ( 750 ml ) . The resulting mixture was allowed 
to warm to rt . The solvent was removed , the resulting residue 
was treated with EtoAc ( 100 ml ) and extracted with aqueous 
IN HC1 ( 100 ml ) . The organic phase was dried over MgSOA , 
filtered and concentrated to afford the title compound ( 2 . 3 g ; 
56 % ) . 
[ 0407 ] " H - NMR 8 CDC12 2 . 5 ( s , 3H ) , 7 . 0 - 7 . 2 ( m , 2H ) , 7 . 7 
( m , 1H ) 

Step C 
[ 0410 ] The title compound from Step B above ( 8 . 9 g ) and 
commercially available N - bromosuccinimide ( 14 g ) were 
suspended in CC12 ( 500 ml ) . The mixture was heated to 80°C . 
and AIBN ( 270 mg ) added . The mixture was irradiated with a 
100 W light bulb and heated at 100 - 105° C . for 3 . 5 h . The 
cooled mixture was filtered . The filtrate was concentrated and 
the residue dissolved in CH , CN ( 150 ml ) . The mixture was 
treated with triphenylphosphine ( 14 g ) , heated under reflux 
for 3 h and then concentrated . The residue was suspended in 
CH , CN ( 160 ml ) and treated with commercially available 
3 - fluorobenzaldehyde ( 6 . 5 g ) and DBN ( 13 ml ) . The mixture 
was heated under reflux for 3 h . The reaction was concen 
trated to half its volume and poured into H , O ( 150 ml ) . The 
mixture was extracted with EtOAC ( 3x150 ml ) , the organic 
phase separated and concentrated . The residue was sus 
pended in 1 : 1 H2O / MeOH - mixture ( 100 ml ) and treated with 
KOH ( 30 g ) . The mixture was stirred at 60° C . overnight , 

Step B 
[ 0408 ] The title compound from Step A above ( 2 . 3 g ) was 
dissolved in THF ( 50 ml ) . Methyl iodide ( 0 . 95 ml ) and N , N 
diisopropylethylamine ( 3 . 2 ml ) were added . The reaction was 



US 2010 / 0009961 A1 Jan . 14 , 2010 

[ 0414 ] " H - NMR 8 CDC12 2 . 8 - 3 . 0 ( m , 4H ) , 3 . 0 - 3 . 2 ( m , 2H ) , 
3 . 2 - 3 . 4 ( m , 2H ) , 6 . 8 - 7 . 2 ( m , 4H ) , 7 . 6 ( m , 1H ) , 7 . 8 - 7 . 9 ( m , 1H ) 

cooled to rt and washed with CHCl3 ( 3x100 ml ) . The aqueous 
phase was acidified ( pH - 1 ) by adding conc . HCl and 
extracted with EtOAc . The organic phase was separated and 
concentrated . The crude residue was suspended in sulfolane 
( 20 ml ) and treated with polyphosphoric acid ( 25 g ) . The 
mixture was heated under N , at 200° C . for 2 h , poured onto 
ice - water ( 150 ml ) and stirred at rt overnight . The mixture 
was extracted with EtoAc and concentrated . The residue was 
dissolved in Et , and extracted with H , O . The organic phase 
was separated , dried over MgSO4 and concentrated . The resi 
due was purified by chromatography on silica ( EtoAc / Cyclo 
hexane ) to afford the title compound ( 4 . 0g ; 31 % ; MHT = 245 ) . 

Step F 
[ 0415 ] The title compound from Step E above ( 2 . 1 g ) and 
potassium phthalimide ( 5 . 4 g ) were suspended in DMF ( 30 
ml ) and stirred at 60° C . overnight . The solvent was removed 
and the residue dissolved in CHC1z , filtrated and concen 
trated . The residue was purified by chromatography on silica 
( EtOAc / cyclohexane ) to afford the title compound ( 1 . 91 g ; 
76 % ) 
[ 0416 ] HNMR 8 CDC12 2 . 8 - 3 . 2 ( m , 4H ) , 3 . 4 - 3 . 6 ( m , 2H ) , 
3 . 7 - 3 . 9 ( m , 2H ) , 6 . 8 - 7 . 0 ( m , 3H ) , 7 . 1 - 7 . 2 ( m , 1H ) , 7 . 7 - 8 . 0 ( m , 
6H ) 

Step D 
[ 0411 ] The title compound from Step C above ( 5 . 4 g ) was 
dissolved in CHC12 ( 5 ml ) and MeOH ( 30 ml ) and treated with 
NaBH , ( 1 . 4 g ) . The mixture was stirred at rt for 1 h and 
concentrated . The residue was suspended in CHC1z ( 50 ml ) 
and extracted with aqueous HC1 ( 50 ml ; pH = 1 ) . The organic 
phase was separated , concentrated , then resuspended in tolu 
ene and concentrated again . The residue was dissolved in 
toluene ( 50 ml ) . SOCI , ( 3 . 94 ml ) was added at 0° C . The 
reaction was stirred overnight at RT . The solvent was 
removed and the remaining material was suspended in tolu 
ene and concentrated . The residue was dissolved in CH , CN 
( 50 ml ) and treated with AgCN ( 2 . 96 g ) . The mixture was 
heated at reflux for 2 h and then stirred at 60° C . overnight . 
The mixture was filtered and the filtrate concentrated . The 
residue was purified by chromatography on silica ( EtOAC 
Cyclohexane ) to afford the title compound ( 4 . 4 g ; 78 % ) . 
[ 0412 ] ' H - NMR 8 CDC12 3 . 1 - 3 . 2 ( m , 4H ) , 5 . 3 ( s , 1H ) , 
6 . 7 - 6 . 9 ( m , 3H ) , 7 . 0 - 7 . 2 ( m , 2H ) , 7 . 4 ( m , 1H ) 

Step G 
[ 0417 ] The title compound from Step F ( 1 . 90 g ) was dis 
solved in toluene ( 20 ml ) and treated with dibutyltin oxide 
( 553 mg ) and trimethylsilylazide ( 3 . 7 ml ) . The mixture was 
heated under a N , atmosphere at 90° C . for 4 d . The reaction 
was quenched with aqueous 1 N HC1 ( 20 ml ) and stirred for 1 
hat 50° C . The phases were separated , the aqueous phase was 
extracted with toluene and the combined organic phase con 
centrated . The residue was purified by chromatography on 
silica ( EtOAc / cyclohexane ) to afford the title compound ( 600 
mg , 33 % , MH * = 472 ) . 

Step H 
[ 0418 ] The title compound from Step G above ( 300 mg ) 
was dissolved in ethanol ( 5 ml ) and treated with hydrazine 
hydrate ( 127 mg ) . The solution was stirred at 80° C . for 2 h 
and subsequently stirred for 1 h at rt . The solvent was 
removed and the residue treated with 1 N HC1 ( 20 ml ) and 
CHC13 ( 10 ml ) . The aqueous phase was separated , filtered and 
concentrated affording the title compound ( 240 mg , 100 % 
MH + = 342 ) . 

Step E 
[ 0413 ] The title compound from Step D above ( 1 . 5 g ) was 
dissolved in THF ( 5 ml ) and slowly added at rt to a suspension 
of NaH ( 212 mg ) in THF ( 10 ml ) . The mixture was heated at 
60° C . for 30 min , then cooled to 0° C . and treated with 
1 , 2 - dibromoethane ( 2 . 3 ml ) . The reaction was stirred at 60° 
C . for 3 h , cooled to rt and filtered . The filtrate was concen 
trated to afford the title compound ( 2 . 1 g ; 99 % ) . 

Preparative Example 52 

[ 0419 ] 

COOH COOCH3 

Step A Step B Step C - - - - HOOC H3COOC 

COOCH3 

PPh3Br 

H3COOC 

Step D 
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Step H Step I 

COOCH3 
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COOCH3 

HN 

Step J 

COOCH3 NE 

HN NHB?c 

Step A 
[ 0420 ] Commercially available 2 , 4 - dichlorotoluene ( 24 . 6 
g ) and dry copper ( I ) cyanide ( 50 g ) in N - methylpyrrolidone 
( 130 ml ) were heated under reflux ( 200 - 216° C . ) for 4 d . 
While hot ( 110° C . ) , the mixture was poured into a flask 
containing 33 % aq . NH4OH solution ( 390 ml ) and toluene 
( 100 ml ) and stirred to break up the lumps . After the mixture 
was cooled to rt , Et O ( 100 ml ) was added and filtered 
through cloth . The precipitate was washed ( 2x100 ml Et O / 
CHC1z 1 : 1 ) . The dark filtrate was poured into a separatory 
funnel and the phases were separated with the aid of addi 
tional Et , 0 ( 100 ml ) . The aqueous phase was extracted with 
Et O / CHC1z 1 : 1 ( 2x100 ml ) . The combined organic phases 
were washed with 10 % NH , OH solution ( 4x110 ml , until the 
basic phase was no longer blue ) , with H2O ( 100 ml ) , and brine 

( 100 ml ) . The organic phase was separated , dried over 
MgSO4 and concentrated . The residue was mixed with NaOH 
( 24 . 8 g ) and diethylene glycol ( 275 ml ) was added together 
with a few drops of H2O . The mixture was heated at 215 - 220° 
C . overnight . The cooled mixture was diluted with H2O ( 220 
ml ) and acidified to pH 1 with 10 % aq . HC1 . The suspension 
was filtered and the precipitate washed with 0 . 1 N HC1 ( 50 
ml ) . The solid was crystallised from glacial acetic acid to 
afford the title compound ( 18 . 4 g , 78 % ; MH + = 181 ) . 

Step B 
[ 0421 ] Following a similar procedure as that described in 
Preparative Example 49 Step B , the title compound from Step 
A above ( 22 . 1 g ) was reacted to afford the title compound 
( 30 . 0 g , 100 % ) . 
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[ 0422 ] " H - NMR ( CDC13 ) 8 : 2 . 65 ( s , 3H ) , 3 . 91 ( s , 3H ) , 3 . 92 
( s , 3H ) , 7 . 32 ( d , 1H ) , 8 . 04 ( dd , 1H ) , 8 . 56 ( d , 1H ) . 
Step C 
[ 0423 ] Following a similar procedure as that described in 
Preparative Example 49 Step C , the title compound from Step 
B above ( 30 . 0 g ) was reacted . Differing from the cited 
example , the final mixture was allowed to stand over the 
weekend to form the precipitate . After filtration , the crude 
title compound was obtained ( 38 . 0 g , 100 % ; [ M - Br ] * = 469 ) . 

dibutyltin oxide ( 784 mg ) and trimethylsilylazide ( 8 . 3 ml ) . 
The mixture was heated under a N , atmosphere at 90° C . for 
3 days . The solvent was removed , the residue dissolved in 
MeOH ( 10 ml ) and concentrated . The residue was partitioned 
between EtoAc ( 100 ml ) and 10 % . NaHCO3 ( 100 ml ) . The 
aqueous phase was extracted with EtOAC ( 2x70 ml ) and the 
combined organic phase dried over MgSO4 and concentrated . 
The residue was purified by chromatography on silica 
( CH2C1 _ / MeOH ) to afford the title compound ( 1216 mg , 
75 % , MH * = 512 ) . 

Step D 
[ 0424 ] Following a similar procedure as that described in 
Preparative Example 49 Step D , the title compound from Step 
C above ( 38 . 0 g ) was reacted . Differing from the cited 
example , the hydrogenation was run for 2 days . ( 29 . 2 g , 77 % ; 
MH + = 289 ) . 

Step E 
[ 0425 ] Following a similar procedure as that described in 
Preparative Example 49 Step E , the title compound from Step 
Dabove ( 4 . 32 g ) was reacted and the title compound obtained 
( 1 . 77 g , 41 % ; MH + = 285 ) . 

Step J 
[ 0430 ] The title compound from Step I above ( 1216 mg ) 
was dissolved in anhydrous MeOH ( 14 ml ) and EtZN ( 0 . 66 
ml ) . The mixture was cooled to 5º C . and N , N - dimethy 
lamino - propylamine ( 0 . 71 ml ) added . The mixture was 
stirred at rt for 25 h and subsequently evaporated , toluene ( 10 
ml ) added , evaporated again and dried in HV . The residue was 
dissolved in dioxane ( 8 ml ) and H , O ( 8 ml ) . To the slightly 
turbid solution was added Boc20 ( 2 . 6 g ) and EtzN ( 1 . 2 ml ) 
and the mixture was stirred at rt overnight . After evaporation 
of the solvent , H2O ( 20 ml ) was added and the solution 
acidified to pH ~ 4 . 0 by adding 1 M HCl and the aqueous 
solution extracted with EtOAC ( 3x50 ml ) . The combined 
organic phase was washed with brine ( 15 ml ) , separated , 
dried over MgSO4 and concentrated . The residue was purified 
by chromatography on silica ( CH , C1 , / MeOH ) to afford the 
title compound ( 567 mg , 50 % , MNat = 504 ) . 

Step F 
[ 0426 ] Following a similar procedure as that described in 
Preparative Example 49 Step F , the title compound from Step 
E above ( 2 . 39 g ) was reacted and the title compound obtained 
( 2 . 45 g , 100 % ; MNa + = 309 ) . Preparative Example 53 

[ 0431 ] Step G 
[ 0427 ] Following a similar procedure as that described in 
Preparative Example 49 Step G , the title compound from Step 
F above ( 3 . 07 g ) was reacted and the title compound was 
obtained ( 2 . 17 g , 69 % ; MH + = 296 ) . 

Step A 
COOMe 

NH NHBoc 

Step B 
F CONH2 

Step H 
[ 0428 ] The title compound from Step G above ( 2 . 17 g ) was 
dissolved in THF ( 30 ml ) and added to a suspension of NaH 
( 250 mg ) in THF ( 9 ml ) . The mixture was heated at 90° C . for 
1 h 15 min and cooled to rt . The mixture was then treated with 
1 , 2 - dibromoethane ( 1 . 6 ml ) in THF ( 3 . 7 ml ) and the mixture 
was heated at 90° C . for 4 h 30 min . The mixture was cooled 
to rt , diluted with 200 ml EtoAc , 20 ml brine and 20 ml sat . 
NH _ C1 . The organic phase was separated , dried over MgSO4 
and the residue purified by chromatography on silica 
( CH2C12 ) to afford the bromoethyl intermediate ( 1 . 42 g , 50 % ; 
[ MNH _ ] + = 419 ) and starting material ( 636 mg , 24 % ) . The 
bromoethyl compound ( 1 . 42 g ) was dissolved in anhydrous 
DMF ( 18 ml ) and treated with potassium phthalimide ( 1 . 96 
g ) . The suspension was stirred at 80° C . overnight . The sol 
vent was removed and the residue partitioned between EtOAC 
( 50 ml ) , H , O ( 50 ml ) and brine ( 50 ml ) . The aqueous phase 
was extracted with EtoAc ( 2x50 ml ) and the combined 
organic phase dried over MgSO , and concentrated . The resi 
due was purified by chromatography on silica ( CH2C12 ! 
MeOH ) to afford the title compound ( 1525 mg ; 92 % ; 
MH + = 469 ) . 

NH 
N NHBoc 

CONH2 
www 

, NH 
NH2 . HCI 

Step I 
[ 0429 ] The title compound from Step H above ( 1475 mg ) 
was dissolved in anhydrous toluene ( 25 ml ) and treated with 

Step A 
[ 0432 ] The title compound from Preparative Example 52 
( 215 mg ) was dissolved in THF ( 4 ml ) and 33 % NH4OH 
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combined organic phase was washed with brine ( 15 ml ) , dried 
over MgSO4 and concentrated to afford the title compound 
( 241 mg ; 100 % , MNat = 489 ) . 

solution ( 40 ml ) was added . The solution was stirred in a 
closed vessel at 80º C . overnight . The reaction mixture was 
allowed to cool to rt and subsequently evaporated to dryness . 
The crude product , which consisted of a mixture of the amide 
( MNa + = 489 ) and the free acid ( MNa + = 490 ) , was dissolved in 
anhydrous THF ( 8 . 5 ml ) and triethylamine ( 0 . 28 ml ) added . 
The ensuing precipitate was dissolved by adding anhydrous 
CH , CN ( 6 ml ) . The mixture was cooled to - 40° C . and 
ethylchloroformate ( 0 . 17 ml ) was slowly added . The mixture 
was stirred at - 25° C . for 1 h and allowed to warm to 0° C . At 
0° C . 7 M NHz / MeOH - solution ( 10 ml ) was added and the 
mixture was stirred at 0° C . for 30 min and for 1 h at rt . The 
mixture was concentrated and the residue dissolved in H2O 
( 14 ml ) and THF ( 3 ml ) . The pH was adjusted to pH - 4 . 0 by 
adding 0 . 1 N HCl and the aqueous phase - after addition of 
brine ( 10 ml ) - extracted with EtoAc containing 10 % THF 
( 4x33 ml ) and CH2Cl2 containing 10 % THF ( 1x25 ml ) ) . The 

Step B 
[ 0433 ] The title compound from Step A above ( 240 mg ) 
was suspended / dissolved in CH , C1 , / MeOH 4 : 1 ( 5 ml ) and a 
4 M solution of HCl in dioxane ( 7 ml ) added after which a 
clear solution was obtained . The mixture was stirred at rt for 
3 h and concentrated . The residue was partitioned between 
EtOAc containing 10 % THF ( 25 ml ) and 0 . 01 N HCl ( 25 ml ) . 
The organic phase was extracted with H2O ( 25 ml ) and 0 . 01 
N HCI ( 25 ml ) . The combined aqueous phase was concen 
trated to afford the title compound ( 162 mg , 90 % , MH * = 367 ) . 

Preparative Example 54 
[ 0434 ] 

COOCH3 COOH 

PPh3Br 
Step A Days Br Step B 
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H3COOC W COOCH3 

HN 

Step I 

HOOC COOH H3COOC COOCH3 

Step J 

N N 
7 = 

HN NHBoc HN NHBoc LEL 
Step A 
[ 0435 ] The title compound from Preparative Example 49 
Step C ( 47 . 6 g ) was suspended in CH , CN ( 350 ml ) and 
commercially available 3 - bromobenzaldehyde ( 13 . 9 ml ) 
added . After the addition of DBN ( 24 ml ) , the mixture was 
heated at 100° C . for 1 h . The mixture was cooled and the 
precipitate collected by filtration to afford the trans - olefin 
( 7 . 5 g ) . The mother liquor was concentrated to half its volume 
and poured into H , O ( 300 ml ) . The mixture was extracted 
with EtOAC ( 2x300 ml ) , the organic phase washed with 5 % 
HCI ( 2x80 ml ) , dried over MgSO , and concentrated . To this 
residue was added the trans olefin from above and the mixture 
was suspended in H2O ( 500 ml ) , MeOH ( 60 ml ) and dioxane 
( 60 ml ) . After the addition of KOH ( 47 g ) , the mixture was 
heated at 60°C . for 16 h , cooled to rt and washed with CH , Cl2 
( 3x100 ml ) . The aqueous phase was made acidic ( pH - 1 ) by 
adding conc . HC1 , filtered , the precipitate washed with H2O 
( 150 ml ) and air - dried to afford the title compound as a 
mixture of cis / trans - olefins ( 26 . 5 g ; 88 % ; MH * = 347 ) . 

C . for 2 h 30 min and poured into ice - water ( 250 ml ) . The 
mixture was stirred at rt overnight and the precipitate col 
lected by filtration to afford the crude title compound ( 3 . 56 g ; 
94 % ; MHT = 331 ) . 
Step D 
[ 0439 ] The title compound from Step C above ( 3 . 5 g ) was 
dissolved in N - methyl pyrrolidone ( 25 ml ) and CuCN ( 900 
mg ) added . The mixture was heated at 200° C . for 8 h , cooled 
to rt and diluted with H2O ( 200 ml ) and 1 M HCl ( 50 ml ) . The 
mixture was extracted with EtOAC ( 3x100 ml ) and the com 
bined organic phase washed with H2O ( 100 ml ) and brine 
( 100 ml ) . The organic phase was dried over MgSO4 and 
evaporated . The residue was dissolved in dioxane ( 50 ml ) and 
conc . HC1 ( 50 ml ) added . The mixture was heated at 90° C . for 
18 h and the solvents evaporated . The residue was suspended 
in MeOH ( 75 ml ) , treated with SOC1 , ( 1 . 5 ml ) and heated 
under reflux for 1 h 30 min . The mixture was concentrated to 
half its volume , diluted with Et , O ( 300 ml ) and washed with 
sat . NaHCO3 ( 80 ml ) and brine ( 80 ml ) . The organic phase 
was separated , dried over MgSO4 and evaporated . The resi 
due was purified by chromatography on silica ( EtoAc / hex 
ane , 1 : 4 ) to afford the title compound ( 1040 mg ; 27 % ; 
MH + = 325 ) . 
Step E 
[ 0440 ] The title compound from Step D above ( 1040 mg ) 
was dissolved in CHC1z ( 15 ml ) and MeOH ( 15 ml ) and the 
NaBH4 ( 150 mg ) added . The mixture was stirred at rt for 1 h , 
diluted with ice water ( 80 ml ) and extracted with EtOAC 
( 2x100 ml ) . The organic phase was dried over MgSO4 and 
concentrated . The residue was purified by chromatography 
on silica ( CH2Cl2 / acetone , 98 : 2 - > CH2Cl2 / acetone , 95 : 5 ) to 
afford the title compound ( 817 mg , 78 % , MNa + = 349 ) . 
Step F 
[ 0441 ] The title compound from Step E above ( 817 mg ) 
was dissolved in THF ( 10 ml ) and treated with SOC1 , ( 0 . 46 

Step B 
[ 0436 ] The title compound from Step A above ( 6 g ) was 
dissolved in MeOH ( 450 ml ) and EtoAc ( 150 ml ) . After the 
addition of a suspension of 5 % Pt / C ( 2 . 5 g ) in 10 % HCI ( 5 ml ) 
and MeOH ( 10 ml ) , the mixture was hydrogenated for 6 h . 
The mixture was filtered , the catalyst washed with MeOH ( 60 
ml ) and the filtrates evaporated to afford the title compound 
( 5 . 5 g , 91 % ) . 
[ 0437 ] HNMR 8 ( DMSO - da ) 8 2 . 81 - 2 . 90 ( m , 2H ) , 3 . 13 
3 . 27 ( m , 2H ) , 7 . 23 - 7 . 32 ( m , 2H ) , 7 . 39 - 7 . 45 ( m , 1H ) , 7 . 51 ( s , 
1H ) , 7 . 85 - 7 . 95 ( m , 3H ) 
Step C 
[ 0438 ] The title compound from Step B above ( 4 g ) was 
suspended in sulfolane ( 9 ml ) and treated with polyphospho 
ric acid ( 30 g ) . The mixture was heated under Ny at 175 - 180° 
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EtOAc , containing 10 % THF ( 2x150 ml ) . The organic phase 
was separated , dried over MgSO4 and concentrated to afford 
the title compound ( 177 mg , 82 % ; MH + = 494 ) . 

ml ) . The mixture was stirred at rt overnight and the solvents 
evaporated . The residue was dissolved in CH3CN ( 10 ml ) and 
benzene ( 5 ml ) and added to a suspension of AgCN ( 406 mg ) 
in CH , CN ( 10 ml ) . The mixture was heated at 90° C . for 5 h , 
filtered and the salts washed with CH CN ( 10 ml ) . The fil 
trates were evaporated and the residue purified by chroma 
tography on silica ( CH2Cl2 / acetone , 98 : 2 ) to afford the title 
compound ( 572 mg , 68 % , MH * = 336 ) . 

Preparative Example 55 

[ 0446 ] 

COH 

N 
NH NHBoc 

NS 

Step G 
[ 0442 ] The title compound from Step Fabove ( 676 mg ) was 
suspended in THF ( 20 ml ) and DMF ( 5 ml ) and treated under 
a N , atmosphere with NaH ( 106 mg ) . The mixture was heated 
at - 95° C . for 75 Min , cooled to rt and treated with a solution 
of 1 , 2 - dibromoethane ( 0 . 7 ml ) in THF ( 3 ml ) . The mixture 
was then heated at 95°C . for 10h , cooled to rt and treated with 
sat . NH _ C1 ( 15 ml ) and EtoAc ( 100 ml ) . The organic phase 
was separated , washed with brine ( 15 ml ) , dried over MgSO4 
and concentrated . The residue was dissolved in DMA ( 8 ml ) 
and treated with potassium phthalimide ( 554 mg ) . The mix 
ture was heated at 60° C . overnight , the solvent removed and 
the residue dissolved in EtOAC ( 50 ml ) and H2O ( 15 ml ) . The 
organic phase was separated , washed with brine ( 15 ml ) and 
concentrated . The residue was purified by chromatography 
on silica ( CH2Cl / acetone , 98 : 2 ) to afford the title compound 
( 740 mg , 72 % , MNH4 + = 526 ) . 

[ 0447 ] If one were to follow a similar procedure as 
described in Preparative Example 54 , but using 3 - fluoroben 
zaldehyde in Step A and omitting Step D , one would obtain 
the desired compound . 

Preparative Example 56 

[ 0448 ] 

HOOC COOH 

Step A 

Step H 
[ 0443 ] The title compound from Step G above ( 600 mg ) 
was suspended in toluene ( 5 ml ) and treated with dibutyltin 
oxide ( 138 mg ) and trimethylsilylazide ( 1 . 45 ml ) . The mix 
ture was heated under a N , atmosphere at 90 - 95° C . for 3 d 
and the solvent evaporated . The residue was suspended in 
MeOH ( 10 ml ) and the solvent evaporated . The residue was 
dissolved in EtOAC ( 30 ml ) water ( 10 ml ) . The organic phase 
was separated , dried over MgSO4 and concentrated . The resi 
due was purified by chromatography on silica ( CH , C1 , 
MeOH , 95 : 5 ) to afford the title compound ( 415 mg , 68 % , 
MH + = 552 ) . 

NHBoc HN 

H NOCH CONH2 

Step B 

HN NHBoc 

HINOC 2 CONH2 

Step 1 
[ 0444 ] The title compound from Step H above ( 415 mg ) 
was dissolved in MeOH ( 6 ml ) and triethylamine ( 0 . 23 ml ) . 
The mixture was cooled to 0° C . and 3 - dimethylaminopropy 
lamine ( 0 . 23 ml ) added . The mixture was stirred at 0° C . for 
10 min and at rt overnight . The mixture was concentrated , 
dissolved in MeOH ( 10 ml ) , again concentrated and dried in 
HV . The residue was dissolved in dioxane ( 5 ml ) and H , O ( 5 
ml ) and the pH adjusted to pH = 8 - 9 by adding 1 M KOH . The 
mixture was then treated with Boc20 ( 870 mg ) and stirred 
overnight . The mixture was adjusted to pH = 4 by adding 1 M 
HCl and diluted with EtOAC ( 150 ml ) . The organic phase was 
separated and the aqueous phase extracted with EtOAC ( 2x75 
ml ) . The combined organic phase was dried over MgSO4 and 
concentrated . The residue was purified by chromatography 
on silica gel ( CH , C1 , / MeOH , 95 : 5 - > 4 : 1 ) to afford the title 
compound ( 227 mg , 58 % , MH * = 522 ) . 

NE 

NN NH3tcr HN 

Step J 
[ 0445 ] The title compound from Step I above ( 227 mg ) was 
dissolved in dioxane ( 10 ml ) and 1 M KOH ( 3 . 75 ml ) added . 
The mixture was stirred at rt overnight and the pH adjusted to 
pH = 4 by adding 1 M HCl . The mixture was extracted with 

Step A 
[ 0449 ] The title compound from Preparative Example 54 
( 177 mg ) was dissolved in THF ( 6 ml ) and triethylamine ( 0 . 2 
ml ) added . The precipitate was dissolved / suspended by add 
ing CH3CN ( 3 ml ) . The mixture was cooled to - 40° C . and 
ethylchloroformate ( 0 . 1 ml ) was slowly added . The mixture 
was stirred at - 25° C . for 1 h and allowed to warm to 0° C . At 
0° C . 7 M NHz / MeOH - solution ( 7 ml ) was added and the 
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- continued 
mixture was stirred at 0° C . for 30 min and 1 h at rt . The 
mixture was concentrated and the residue dissolved in H , O 
( 10 ml ) and THF ( 2 ml ) . The pH was adjusted to pH ~ 4 . 0 by 
adding 100 mM HCl and the aqueous phase extracted with 
EtoAc ( 4x30 ml ) containing 10 % THF . The organic phase 
was dried over MgSO , and concentrated to afford the title 
compound ( 110 mg ; 62 % , MNa + = 514 ) . 

HN Step B 
NHTeoc 

Step C 
[ 0450 ] The title compound from Step A above ( 103 mg ) 
was dissolved in THF ( 2 ml ) and a 4 M solution of HCl in 
dioxane ( 5 ml ) added . The mixture was stirred at rt for 2 h and 
concentrated . The residue was dissolved in H , O ( 20 ml ) and 
washed with EtoAc ( 2x8 ml ) . The aqueous phase was con 
centrated , the residue dissolved in 50 mM HCl ( 6 ml ) and 
filtered through a Millex VV ( 0 . 1 uM ) filter unit . The filtrate 
was concentrated to afford the title compound ( 90 mg , 94 % , 
MH + = 392 ) . 

Preparative Example 57 

[ 0451 ] V = 
HNN 

CONH2 NH2 

Na Step A NH3c1 
NH 

[ 0452 ] If one were to follow a similar procedure as 
described in Preparative Example 56 , but using the title com 
pound from Preparative Example 55 , one would obtain the 
desired compound . 

[ 0454 ] A suspension of NaH ( 66 mg ) in THF ( 10 ml ) was 
added to a solution of the title compound from Preparative 
Example 13 Step A ( 0 . 57 g ) in THF ( 20 ml ) and heated at 65° 
C . for 1 h . Then the mixture was cooled to 0° C . and a solution 
of Preparative Example 21 ( 0 . 74 g ) in THF ( 10 ml ) was 
added . The suspension was heated at 65° C . for 5 h and then 
diluted with ethyl acetate . The organic phase was washed 
with water , brine and dried over MgSO4 . Removal of the 
solvents and column chromatography ( EtOAc / hexane , 1 : 4 ) 
afford the title compound ( 630 mg , 58 % , MH + = 421 ) . 

Preparative Example 58 

[ 0453 ] 
Step B 

Step A 

[ 0455 ] The title compound from Step A above ( 632 mg ) 
was dissolved in DMF ( 10 ml ) and treated with NaN3 ( 1 . 2 g ) 
and NH _ C1 ( 963 mg ) . The mixture was heated under a N , 
atmosphere at 110° C . for 3 d and the solvent evaporated . 
Column chromatography ( CH2C1 _ / MeOH , 9 : 1 ) afford the 
title compound ( 350 mg , 51 % , MH * = 464 ) . 

Step C 
Step B Step B , [ 0456 ] The title compound from Step B above ( 350 mg ) 

was dissolved in THF ( 10 ml ) and treated with TBAF . 3H20 . 
The mixture was stirred at rt for 4 h and the solvent evapo 
rated . Preparative TLC using CH2C1 _ / MeOH ( 4 : 1 ) afford the 
title compound ( 121 mg , 50 % , MH * = 320 ) . 

NHTeoc 



US 2010 / 0009961 A1 Jan . 14 , 2010 

Preparative Example 59 
[ 0457 ] 

Step A C Step B ~ Oh , Step C 

HO2C 

. 6 - ban 
opozmopodobo Step D 

H3COOC - COOCH3 HO2C - CO2H NC . CN 
Step F Step E 

Step G 

H3COOC COOCH3 H3COOC COOCH3 
Step H Step I 

OH 

H3COOC COOCH3 

CN 

Step A 
[ 0458 ] Commercially available 2 - Brom - 5 - chlor - toluene 
( 123 g ) was diluted with Et , O ( 70 ml ) and 10 % of this solu 
tion was added to a mixture of Mg ( 15 . 2 g ) and iodine ( 3 
crystals ) in Et20 ( 250 ml ) . After the Grignard reaction had 
started , the remaining starting material was added at such a 
rate to maintain gentle reflux . After the complete addition of 
the starting material , the mixture was heated at 60° C . oil - bath 
temperature for 45 Min . The mixture was then cooled to rt and 
poured onto a mixture of dry - ice in Et O ( 1800 ml ) . The 
mixture was allowed to warm to rt over a period of 2 h and the 
solvent removed . The residue was dissolved with EtOAC 
( 1200 ml ) and washed with 3 N HC1 ( 3x1000 ml ) . The 
organic phase was separated , dried over MgSO , filtered and 
concentrated to afford the title compound ( 94 . 3 g , 92 % ) 
[ 0459 ] " HNMR 8 ( DMSO - do ) 2 . 51 ( s , 3H ) , 7 . 33 ( dd , 1H ) , 
7 . 39 ( d , 1H ) , 7 . 81 ( d , 1H ) , 12 . 9 ( br - s , 1H ) 

was slowly added as to keep the internal temperature below 
- 30° C . The precipitate began to dissolve after the addition of 
more than half of the sec - BuLi solution . After the complete 
addition of sec - BuLi , the deep red solution was stirred at - 50° 
C . for 1 h . The anion solution was then transferred via canula 
to a cooled ( - 40° C . ) solution of commercially available 
3 - chlor - benzylbromide ( 62 . 3 g ) in THF ( 150 ml ) . The addi 
tion of the anion was at such a rate as to maintain - 40° C . 
during the addition . After the addition of the anion was com 
pleted , the mixture was stirred at - 40° C . for 1 h and was then 
allowed to warm to rt over a period of 3 h . The reaction was 
quenched by adding 2 M NaOH ( 1000 ml ) and the THF 
removed in vacuo . The remaining solution was extracted with 
cyclohexane ( 2x500 ml ) and the aqueuous phase acidified to 
PH = 1 by adding conc . HC1 . The mixture was extracted with 
EtoAc ( 3x400 ml ) , the organic phase dried over MgSO4 , 
filtered and concentrated to afford the title compound ( 71 g , 
87 % ) . 

Step B 
[ 0460 ] The title compound from Step A above ( 47 g ) was 
dissolved in THF ( 500 ml ) and the mixture cooled to - 60° C . 
At - 60° C . a 1 . 3 M solution of sec - BuLi ( 455 ml ) in hexane 

[ 0461 ] HNMR 8 ( acetone - do ) 2 . 83 - 2 . 91 ( m , 2H ) , 3 . 22 - 3 . 
31 ( m , 2H ) , 7 . 13 - 7 . 40 ( m , 6H ) , 7 . 98 ( d , 1H ) . 
Step C 
[ 0462 ] The title compound from Step B above ( 71 g ) was 
suspended in sulfolane ( 250 ml ) and PPA ( 700 g ) added . The 
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mixture was stirred with a mechanical stirrer and heated at 
170° C . oil - bath temperature for 9 h . The hot mixture ( ~ 120° 
C . ) was then poured onto crushed - ice ( 4000 g ) and stirred 
overnight . The precipitate was allowed to settle for 30 Min 
and the aqueous phase decanted . The residue was dissolved in 
Et , O ( 1500 ml ) and washed with 1 M NaOH ( 2x500 ml ) . The 
organic phase was dried over MgSO4 , filtered and concen 
trated to afford the title compound ( 50 g , 75 % ) . 
[ 0463 ] " HNMR 8 ( CDC13 ) 3 . 16 ( s , 4H ) , 7 . 23 ( d , 2H ) , 7 . 32 
( dd , 2H ) , 8 . 0 ( d , 2H ) 

0°C . thionyl chloride ( 6 . 5 ml ) was added and the mixture was 
allowed to warm to rt overnight . The solvent was then 
removed in vacuo to afford the crude title compound . 
[ 0469 ] " HNMR S ( CDC1z ) 2 . 93 - 3 . 05 ( m , 2H ) , 3 . 70 - 3 . 80 
( m , 2H ) , 3 . 90 ( s , 6H ) , 6 . 10 ( s , 1H ) , 7 . 40 ( d , 2H ) , 7 . 78 - 7 . 86 ( m , 
4H ) . 
Step 1 
[ 0470 ] The title compound from Step H above was dis 
solved in CH CN ( 300 ml ) and benzene ( 95 ml ) . After the 
addition of AgCN ( 5 . 9 g ) the mixture was heated at 95° C . 
oil - bath temperature for 2 h 45 Min . The mixture was filtered 
while hot and the salts washed with CH , C1 , ( 100 ml ) . The 
filtrate was concentrated and the residue purified by chroma 
tography on silica ( CH _ C1z / acetone , 98 : 2 ) to afford the title 
compound ( 11 . 3 g , 92 % , MH * = 336 ) . 

Preparative Example 60 
[ 0471 ] 

Step D 
[ 0464 ] The title compound from Step C above ( 25 g ) was 
dissolved in toluene ( 160 ml ) and added to a mixture of KCN 
( 11 . 7 g ) , dipiperidinomethane ( 7 . 26 ml ) , sulfolane ( 2 ml ) and 
1 , 4 - Bis - ( diphenylphosphino ) - butane ( 6 g ) . The mixture was 
degassed by sonication under a stream of nitrogen and then 
palladium ( II ) - acetate ( 1 . 6 g ) was added . The mixture was 
then heated in a sealed glass reaction vessel at 160° C . oil - bath 
temperature for 18 h . The mixture was cooled to rt , diluted 
with CH , C1 , ( 800 ml ) and washed with H , O ( 300 ml ) and 
brine ( 300 ml ) . The organic phase was separated , dried over 
MgSO4 , filtered and concentrated . The residue was diluted 
with EtoAc ( 90 ml ) and sonicated . The suspension was then 
treated with cyclohexane ( 400 ml ) and allowed to stand for 30 
Min . The precipitate was collected by filtration and air - dried 
to afford the title compound ( 18 g , 77 % , MH + = 259 ) . 

CI 
Step A 

CI 
Step B 

OH 

Step E 
[ 0465 ] The title compound from Step D above ( 18 g ) was 
suspended in EtOH ( 75 ml ) and H2O ( 20 ml ) and the KOH 
( 19 . 3 g ) added . The mixture was heated at 100° C . oil - bath 
temperature for 12 h , concentrated and the residue dissolved 
in H , O ( 500 ml ) . The aqueous phase was acidified to pH = 1 by 
adding conc . HCl and the precipitate collected by filtration 
and air - dried to afford the title compound ( 19 . 5 g , 95 % , 
MH + = 297 ) . 

Step C Step F 
0466 ] . The title compound from Step E above ( 19 . 5 g ) was 
suspended in MeOH ( 600 ml ) and treated with thionyl chlo 
ride ( 29 ml ) . The mixture was then heated at 90° C . oil - bath 
temperature for 3 h , the hot mixture filtered and concentrated . 
The residue was dissolved in CH C12 ( 8001 ) and washed with 
sat . NaHCO3 ( 200 ml ) . The organic phase was separated , 
dried over MgSO4 , filtered and concentrated to afford the title 
compound ( 18 . 8 g , 88 % , MH * = 325 ) . 
Step 6 
[ 0467 ] The title compound from Step F above ( 18 . 8 g ) was 
dissolved in CHC12 ( 250 ml ) and MeOH ( 250 ml ) . The mix 
ture was then treated with NaBH4 ( 2 . 47 g ) in small portions . 
After the complete addition ofthe reducing agent , the mixture 
was stirred at rt for 1 h . The mixture was poured into ice - water 
( 800 ml ) , the organic phase separated and the aqueous phase 
extracted with EtoAc ( 300 ml ) . The combined organic phase 
was dried over MgSO4 , filtered and concentrated . The residue 
was purified by chromatography on silica ( CH2Cl2 to 
CH2Cl2 / acetone , 98 : 2 to CH2Cl2 / acetone , 95 : 5 ) to afford the 
title compound ( 11 . 9 g , 63 % , MNa + = 349 ) . 
Step H 
[ 0468 ] The title compound from Step G above ( 11 . 9 g ) was 
dissolved in THF ( 150 ml ) and the mixture cooled to 0° C . At 

Step A 
[ 0472 ] The title compound from Preparative Example 59 
Step C ( 9 . 5 g ) was dissolved in CHC1z ( 100 ml ) and MeOH 
( 60 ml ) at 0° C . The mixture was then treated with NaBH , 
( 1 . 64 g ) in small portions . After the complete addition of the 
reducing agent , the mixture was stirred at rt for 3 h . Water ( 50 
ml ) was added and the mixture was concentrated to half of its 
volume and extracted with EtoAc ( 2x150 ml ) . The combined 
organic layers were washed with water ( 50 ml ) , brine ( 50 ml ) , 
dried over MgSO4 and concentrated . The crude product was 
used without further purification ( 9 g , 90 % , MNa + = 301 ) . 
Step B 
[ 0473 ] The crude title compound from Step A above ( 9 g ) 
was dissolved in THF ( 100 ml ) and the mixture was cooled to 
0° C . At 0° C . thionyl chloride ( 7 . 1 ml ) was added and the 
mixture was allowed to warm to rt overnight . The solvent was 
then removed in vacuo to afford the title compound ( 9 . 2 g ) . 
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Step C 
[ 0474 ] The title compound from Step B above ( 9 . 2 g ) was 
dissolved in CH3CN ( 180 ml ) and benzene ( 60 ml ) . After the 
addition of solid AgCN ( 5 . 2 g ) the mixture was heated at 90° 
C . oil - bath temperature for 2 . 5 h . The mixture was filtered 
while hot through celite and the salts washed with CH , C1 , 
( 200 ml ) . The filtrate was concentrated to give the crude title 
compound ( 8 . 66 g , 93 % , MH * = 288 ) . 

Step A 
[ 0476 ] The title compound from Preparative Example 59 
( 3 . 8 g ) was suspended in THF ( 50 ml ) and DMF ( 35 ml ) . The 
mixture was treated under a N , atmosphere with NaH ( 408 
mg ) and the mixture was heated at 95°C . oil - bath temperature 
for 90 Min , cooled to rt and treated with the title compound 
from Preparative Example 21 ( 4 . 78 g ) . The mixture was then 
heated at 90 - 95° C . for 4 h , cooled to rt and quenched with sat . 
NH4Cl ( 75 ml ) and brine ( 90 ml ) . The organic phase was 
separated and the aqueous layer extracted with EtOAC ( 2x50 
ml ) . The combined organic phase was dried over MgSO4 and 
concentrated . The residue was purified by chromatography 
on silica ( CH _ C12 / MeOH , 95 : 5 ) to afford the title compound 
( 5 g , 82 % , MH * = 537 ) . 

Preparative Example 61 
[ 0475 ] 

H3COOC COOCH3 Step A 

CN 

Me02C 

- CO Me Step B 

Step B 
[ 0477 ] The title compound from Step A above ( 5 g ) was 
dissolved in DMA ( 90 ml ) and treated with NaN ( 5 . 9 g ) and 
NH4Cl ( 4 . 8 g ) . The mixture was heated under a N , atmo 
sphere at 100 - 105° C . for 50 h . The cooled mixture concen 
trated and the residue dissolved in EtOAC ( 600 ml ) and H2O 
( 200 ml ) . The aqueous layer was acidified to pH = 4 by adding 
1 M HCl and the organic phase separated . The aqueous phase 
was extracted with EtOAC ( 2x80 ml ) and the combined 
organic extracts washed with 100 mM HCl ( 200 ml ) and brine 
( 200 ml ) . The organic phase was separated , dried over 
MgSO4 , filtered and concentrated . The residue was purified 
by chromatography on silica ( CH2C1 _ / MeOH 9 : 1 - > 4 : 1 ) to 
afford the title compound ( 4 g , 74 % , MH * = 580 ) . 

NHTeoc 
Me02C 

- CO2Me 

Step C 
HNN 

NHTeoc 

Step C 

[ 0478 ] The title compound from Step B above ( 4 g ) was 
dissolved in dioxane ( 153 ml ) . After the addition of 1 M KOH 
( 42 . 5 ml ) , the mixture was stirred at rt overnight . The mixture 
was concentrated and then 43 ml 1 M HCl added . The pre 
cipitate was dissolved in EtOAC ( 100 ml ) and H , O ( 100 ml ) 
and the organic phase separated . The aqueous phase was 
extracted with EtoAc ( 100 ml ) and the organic phase com 
bined . The solvent was then removed to afford the title com 
pound ( 3 . 9 g , quanta , MH + = 552 ) . 

H00C , 

COOH 

V = Preparative Example 62 - 64 
HN — 

" NHTeoc 
[ 0479 ] Following a similar procedure as that described in 
Preparative Example 61 but using the sulfamidates and com 
pounds from the Preparative Examples as indicated in the 
Table below , the title compounds were obtained . 

Preparative 
Example 

Preparative 
Example Sulfamidate Title compound MH + 

HOOC 538 

TeocN 
COOH 

HN N - N NHTeoc 
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- continued 
Preparative 
Example 

Preparative 
Example Sulfamidate Title compound MH 

63 59 HOOC 566 

S = 0 TeocN 
- COOH 

VIII 

HN - N NHTeoc 

64 60 475 

TeocN1 

HN — Ñ NHTeoc 

Preparative Example 65 
[ 0480 ] Ifone were to treat the title compound from Prepara 
tive Example 59 according to the procedures described in 
Preparative Example 61 , but using the sulfamidate as indi 
cated in the table below , one would obtain the title compound . 

Preparative 
Example 

Preparative 
Example Sulfamidate Title compound 

HOOC 

SE TeOcN - 
COOH 

HN _ N CNHTeoc 

Preparative Example 66 
- continued 

[ 0481 ] 

Me02C Me020 

- CO2Me 
Step B - CO2Me Step A 

HNS 

NH 
NHTeoc 

NHTeoc HO 
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- continued - continued MeO2C Me02c . 

- CO2Me - CO2Me Step B 

NH H2N 
NHTeoc 

NHTeoc HOOG 

Step C 
- COOH 

HOOC 

HON - COOH 
NHTeoc 

NH 

NHTeoc 

Step A 
[ 0482 ] The title compound from Preparative Example 61 
Step A ( 1000 mg ) was suspended in MeOH ( 10 ml ) and 
hydroxylamine hydrochloride ( 517 mg ) and a 5 . 5 M solution 
of sodium methoxide in MeOH ( 1 . 4 ml ) added . The mixture 
was heated in a pressure bottle at 110° C . for 12 h and then the 
solvent removed . The residue was purified by chromatogra 
phy on silica ( cyclohexane / EtOAc 1 : 3 - > 1 : 1 ) to afford the title 
compound ( 210 mg , 20 % , MH * = 570 ) . 

Step A 
10486 ] Hydroxylamine hydrochloride ( 401 mg ) was sus 
pended in anhydrous MeOH ( 14 ml ) and a 5 . 5 M solution of 
sodium methoxide in MeOH ( 0 . 946 ml ) added . This mixture 
was stirred at rt for 45 min and the title compound from 
Preparative Example 61 Step A ( 1400 mg ) was added . The 
resulting mixture was heated in a closed vessel at 100° C . 
overnight and subsequently allowed to cool down tort . Due to 
incomplete conversion , hydroxylamine hydrochloride ( 401 
mg ) and a 5 . 5 M solution of sodium methoxide in MeOH 
( 0 . 946 ml ) were added and the mixture was heated again at 
100° C . for 20 h . After cooling down to rt , the salts were 
filtered off and washed with EtOAC ( 15 ml ) and CHC13 ( 15 
ml ) . The united organic phases were evaporated and the resi 
due purified by chromatography on silica ( cyclohexane / 
EtoAc 8 : 2 - > 6 : 4 ) to afford the title compound from Prepara 
tive Example 66 Step A ( 300 mg , 20 % , MH + = 570 ) and the 
title compound ( 1130 g , 74 % , MNat = 577 ) . 

Step B 
[ 0483 ] The title compound from Step A above ( 180 mg ) 
was dissolved in MeOH ( 10 ml ) and sodium methoxide ( 233 
mg ) and diethyl carbonate ( 1130 mg ) added . The mixture was 
heated at 110° C . in a pressure bottle overnight . The solvent 
was removed and the residue purified by chromatography on 
silica ( CHC13 ) to afford the title compound ( 110 mg , 58 % , 
M + - 27 = 568 ) . 

Step C 
[ 0484 ] The title compound from Step B above ( 110 mg ) 
was dissolved in THF ( 25 ml ) and treated with 1M KOH ( 6 
ml ) . After stirring at rt overnight , 1 M HCl ( 2 . 8 ml ) was added 
and the solvents removed to afford the crude title compound 
( 105 mg , quant . , M + - 27 = 540 ) . 

Step B 
[ 0487 ] The title compound from Step A above ( 1380g ) was 
dissolved in THF ( 30 ml ) and treated with 1M KOH ( 9 ml ) . 
After stirring at rt overnight , 1M KOH ( 9 ml ) was added and 
stirring continued for 22 h . The reaction mixture was acidified 
with 4 M HCl to pH 2 - 3 , extracted with EtoAc / THF 10 / 1 
( 4x40 ml ) and the combined organic extracts washed with 
brine ( 20 ml ) . The organic phase was separated , dried over 
MgSO4 , filtered and concentrated to afford the title com 
pound ( 1220 mg , quant . , M + - 27 = 499 , MNa + = 549 ) . 

Preparative Example 67 Preparative Example 68 

[ 0485 ] [ 0488 ] 
MeO2C MeO2C 

- CO2Me Step A - C02Me Step A 
HNS 

NH 
NHTeoc HO NHTeoc 
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Step A 
- continued 

Me02C M y continued 
- CO2Me 

NTeoc 

[ 0489 ] The N - hydroxyamidine product from Preparative 
Example 66 Step A ( 300 mg ) was dissolved in anhydrous 
dichloromethane ( 5 ml ) , the solution cooled down to 0° C . 
and triethylamine ( 147 ul ) and trifluoroacetic anhydride ( 103 
ul ) added . The reaction mixture was stirred at rt overnight . 
Due to incomplete conversion , triethylamine ( 221 ul ) and 
trifluoroacetic anhydride ( 155 ul ) were added at 0° C . and 
stirring was continued at rt for 3 d . Dichloromethane ( 9 ml ) 
and water ( 10 ml ) were added to the stirred mixture . After 5 
min , the separated organic phase was washed with brine ( 5 
ml ) , dried over MgSO4 , filtered and concentrated . The resi 
due was purified by chromatography on silica ( cyclohexanel 
EtoAc 8 : 2 - > 7 : 3 ) to afford the title compounds A ( 267 mg , 
68 % , MNat = 766 ) and B ( 36 mg , 10 % , MNa + = 670 ) . 

CF ; 

Step B 

Me02C 

- CO2Me 

Step B 

NHTeoc 

HO 

[ 0490 ] The title compounds A ( 267 mg ; MNa + = 766 ) and B 
( 36 mg , MNa + = 670 ) from Step A above were dissolved in 
dioxane ( 11 ml ) and water added ( 11 ml ) . The resulting sus 
pension was treated with 1M NaOH ( 3 . 6 ml ) . After stirring at 
rt overnight , the reaction mixture was acidified with 1M HCl 
to pH 2 - 3 , extracted with EtoAc ( 4x40 ml ) and the combined 
organic phases dried over MgSO4 , filtered and concentrated 
to afford the title compound ( 282 mg , quant . , MNa + = 642 ) . 

OH 

Preparative Example 69 
F C NHTeoc 

[ 0491 ] 

Me02C 

- CO2Me Step A 

NH NHTeoc 

Me0 Me02C 

CO2Me - CO2Me + 
D 

D 

N - N N - N 
NHTeoc NHTeoc 

Step B Step B 
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- continued 
HOOC HOOC 

- COOH - COOH 

NN NN NHTeoc NHTeoc 

- continued 

HN 

Step A 
[ 0492 ] To the title compound of Preparative Example 61 
Step A ( 500 mg ) in anhydrous DMF ( 10 ml ) was added 
K2CO3 ( 123 mg ) . After cooling down to 0° C . , methyl iodide 
( 75 ul ) was added dropwise to the stirred mixture . After 10 
min , the mixture was allowed to rt and stirred overnight . The 
reaction mixture was cooled down to 0° C . , diluted with 
acidified saturated aq . NaCl solution ( pH 2 - 3 ) and added to 
stirred EtOAC ( 150 ml ) . The separated organic phase was 
washed with brine ( 2x25 ml ) , dried over MgSO4 , filtered and 
concentrated . The residue was purified by chromatography 
on silica ( cyclohexane / EtOAc 8 : 2 - > 7 : 3 ) to afford the title 
compounds : the 1 - Me - tetrazole ( 170 mg , 33 % , MH * = 580 ) 
and the 2 - Me - tetrazole ( 163 mg , 32 % , MH * = 580 ) . 

NH2 

HN - N NH2 

Step B 

[ 0493 ] The title compounds from Step A above ( 170 mg of 
the 1 - Me - tetrazole and 163 mg of the 2 - Me - tetrazole ) were 
separately dissolved in dioxane ( 5 . 5 ml ) and treated with 1M 
KOH ( 1 . 5 ml ) each . After stirring at rt for 3 h , the reaction 
mixtures were concentrated to 1 / 3 of their volumes and the pH 
adjusted to 3 with 1 M HCl . The resulting aq . suspension was 
extracted with EtOAC ( 3x25 ml ) and the combined organic 
phases dried over MgSO4 , filtered and concentrated to afford 
the title compounds : the 1 - Me - tetrazole ( 171 mg , quant . , 
M + - 27 = 524 ) and the 2 - Me - tetrazole ( 172 mg , quant . , 
M + - 27 = 524 ) . 

Step A 
[ 0495 ] The title compound from Preparative Example 61 ( 2 
g ) was dissolved in THF ( 75 ml ) and CH3CN ( 75 ml ) and 
triethylamine ( 4 ml ) added . The mixture was cooled to - 40° 
C . and ethylchloroformate ( 2 . 3 ml ) was slowly added . The 
mixture was stirred at - 25° C . for 1 h , filtered and the salts 
washed with 35 ml THF . The filtrate was placed in a cooling 
bath ( - 20° C . ) and a 33 % - solution of NH OH ( 30 ml ) was 
added . The mixture was stirred at - 20° C . for 30 min and 15 
min at rt . Since LC - MS indicated that the conversion was not 
complete , the mixture was concentrated . The reaction was 
repeated using the same reaction conditions . After the second 
run LC - MS indicated that the reaction was completed . The 
mixture was concentrated to afford the crude title compound 
together with salts from the reaction ( MNa + = 572 ) . 

Preparative Example 70 

[ 0494 ] 

HOOC 

- COOH Step A 

Step B 
[ 0496 ] The crude title compound from Step A above was 
suspended in CHCI , ( 25 ml ) and the mixture cooled to 0° C . 
At 0° C . TFA ( 25 ml ) was added and stirring at 0° C . was 
continued for 2 h . The mixture was concentrated and the 
residue dissolved in HO ( 15 ml ) . The pH was adjusted to 
pH = 7 . 0 by adding 10 % NaOH and the neutral solution loaded 
onto a RP - column ( Merck ; silica gel 60 RP - 18 , 40 - 63 uM ) . 
The column was washed with H2O to remove the salts , fol 
lowed by CH3CN / H20 ( 1 : 1 ) to elute the title compound ( 1 . 3 
g , 88 % , MH * = 406 ) . 

Preparative Example 71 - 87 
[ 0497 ] Treating the compounds from the Preparative 
Examples with the amines as indicated in the Table below , 
according to a modified procedure as described in Preparative 
Example 70 , the title compounds were obtained as HC1 - salts . 
10498 ] Modifications : 
[ 0499 ] Step A The crude mixture from Step A was dis 

solved in H2O and the pH adjusted to pH = 4 . 0 by adding 1 
M HC1 . The mixture was then extracted with EtoAc , the 
organic phase separated , dried over MgSO4 , filtered and 
the solvents removed . 

HN - N NHTeoc 

HN 

NH , Step B 

HN NHTeoc 
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[ 0500 ] Step B The residue after removal of the Teoc pro 
tecting group was diluted with 1M HCl and the aqueous 

phase washed with EtoAc . Concentration of the aqueous 
phase afforded the title compound as HCl - salt . 

Preparative 
Example 

Preparative 
Example example Amines Amines Title compound MH + 

71 61 462 

U 

HN - N NH2 

7261NH , 434 

O NH 
HN 

HNN CNH , 

73 61 X LNH , 462 

HN 

HN - N NH2 

74 61 NH2 490 

IZ 

HN 
V 

N = 

HN - N NH 

75 . . . on 61 HN 486 

HN - N NH 
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- continued 

Preparative 
Example 

Preparative 
Example Amines Title compound MH + 

7661 546 

N 

HN - N CNH , 

77 62 CNH , 420 

NH 
HN 

HN - N NH , 

78 447 

HN — N NH2 

79 63 NHZ 420 

H?N 

NH2 

HN NH 

80 66 478 

I - NHANH , NH 
NH 
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Preparative 
Example 

Preparative 
Example Amines Title compound MH + 

81 67 N 437 

HN 

Oml NH 

8268 530 

NH , 

83 69 406 
1 - Me - tetrazole 

Ow 

N - N NH2 

84 406 2 - Me - fetrazole 69 
2 - Me - tetrazole _ Hopes 

N - N NH2 

X5 61 Step B none 436 

H3CO 

OCHZ 

HN - N NH2 
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- continued 
Preparative 
Example 

Preparative 
Example Amines Title compound Title compound MH + 

86 61 none 408 

HO 

OH N . 

HN — N NH2 

87 64 none 374 

HN 

Preparative Example 88 
0501 ] 

HN 080 - po - opo Step A Step B 

Step C 

Step D NC 

www HN . 

Step E 

HN . 
“ NH •HCl 
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Step A 
[ 0502 ] Commercially available anthraquinone ( 8 . 0 g ) was 
suspended in CHC13 ( 100 ml ) and conc . H2SO4 ( 20 ml ) was 
added . The resulting biphasic system was rapidly stirred and 
NaNZ ( 3 . 1 g ) was added in portions at rt . The mixture was 
stirred for 1 h at rt and at 30 - 40° C . ( water bath ) for another 3 
h . After the addition of ice water ( 80 ml ) , the precipitate was 
collected by filtration and dried to afford the title compound 
( 8 . 40 g ; 97 % ; MH + = 224 ) . 

due was dissolved in DMF ( 40 ml ) and potassium phthalim 
ide ( 3 . 13 g ) added . The resulting mixture was heated to 60° C . 
for 3 h and concentrated . The residue was suspended in 
CHC1z and filtered . The filtrate was concentrated and the 
residue purified by chromatography on silica ( EtOAc / cyclo 
hexane ) to afford the title compound ( 612 mg ; 43 % ; 
MH + = 422 ) . 

Step B 
[ 0503 ] The title compound from Step A above ( 8 . 0 g ) was 
dissolved in DMSO ( 140 ml ) under N , at 10° C . After the 
addition of KOtBu ( 5 . 7 g ) , the mixture was stirred for 15 min 
at that temperature . After the addition of CHŽI ( 4 . 2 ml ) , the 
mixture was allowed to warm to rt and stirred for 2 h . After the 
addition of 1 M HCl ( 130 ml ) and EtoAc ( 100 ml ) , the 
organic phase was separated and the aqueous phase extracted 
with EtOAC ( 2x50 ml ) . The combined organic phase was 
washed with H2O ( 50 ml ) , brine ( 50 ml ) , dried over MgSO4 
and concentrated . The residue was purified by chromatogra 
phy on silica ( EtOAc / cyclohexane ) to afford the title com 
pound ( 4 . 88 g ; 61 % ; MH * = 238 ) . 

Step D 
[ 0505 ] The title compound from Step C above ( 0 . 6 g ) was 
dissolved in toluene ( 30 ml ) under N , and dibutyltin oxide 
( 1 . 68 g ) and trimethylsilylazide ( 8 . 9 ml ) were added . The 
mixture was then heated at 75° C . for 24 h . The mixture was 
concentrated , the residue suspended in EtOAC ( 40 ml ) and 1 
MHC1 ( 40 ml ) and stirred for 2 h at rt . MeOH ( 10 ml ) was 
added and the organic phase was separated . The aqueous 
phase was extracted with EtOAC ( 3x20 ml ) and the combined 
organic phase was washed with brine ( 20 ml ) , dried over 
MgSO4 and evaporated . The residue was purified by chroma 
tography on silica ( MeOH / CH _ C12 ) to afford the title com 
pound ( 565 mg ; 84 % ; MH + = 465 ) . 

Step C 
[ 0504 ] Tosylmethyl isocyanide was dissolved in DMSO 
( 10 ml ) under N at 10° C . and KOtBu ( 1 . 36 g ) was added . The 
mixture was stirred for 5 min and MeOH ( 0 . 173 ml ) was 
added . The title compound from Step B above ( 0 . 8 g ) was 
immediately added to the mixture . After 10 min dibromoet 
hane ( 1 . 51 ml ) was added and stirring was continued for 1 h 
at rt . The mixture was diluted with EtOAC ( 10 ml ) and sat . 
NH C1 ( 30 ml ) was added . The organic phase was separated 
and the aqueous phase was extracted with EtOAC ( 2x50 ml ) . 
The combined organic phase was washed with H2O ( 50 ml ) , 
brine ( 50 ml ) , dried over MgSO4 and concentrated . The resi 

Step E 
[ 0506 ] The title compound from Step D above ( 0 . 22 g ) was 
dissolved in EtOH ( 7 ml ) and CHC12 ( 3 ml ) and the mixture 
was heated to 80° C . Hydrazine monohydrate ( 0 . 108 g ) was 
added and the mixture was stirred at 80° C . for 1 h . The 
mixture was allowed to cool to rt within 1 h . The precipitate 
was removed by filtration and washed with EtOH . The filtrate 
was concentrated and dissolved in CHC12 ( 20 ml ) and 1 M 
HCl ( 10 ml ) . The aqueous phase was separated , filtered and 
evaporated to afford the title compound ( 85 mg ; 48 % ; 
MH + = 335 ) . 

Preparative Example 89 
[ 0507 ] 

or some of your support Step A UN Step B ( your soc . P Step C er Boc NH Boco Boc 

Step D 

NH , Step F NH Step E OH PDV Boco Boc 

TFA 

Step G 

H2NOC Step H NC 

CONH2 

Step I 
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HO 

CN 

Step A 
[ 0508 ] To a solution of the commercially available L - pyro 
glutamic acid ethylester ( 15 . 7 g ) in methylene chloride ( 90 
ml ) was sequentially added at rt di - tert - butyldicarbonate ( 24 
g ) and a catalytic amount of DMAP ( 120 mg ) . After stirring 
for 6 h at rt the reaction mixture was quenched with saturated 
brine and extracted with methylene chloride . ( 3x30 ml ) . The 
organic phase was dried over MgSOX , concentrated and the 
residue purified by flash chromatography on silica ( CH2C1 ) 
to afford the title compound ( 16 . 3 g , 63 % , MNat = 280 ) . 

ylmorpholine ( 710 ul ) and then isobutyl chloroformate ( 780 
ul ) over 5 minutes and stirred then for 30 minutes . The reac 
tion mixture was cooled to - 30° C . and treated with a solution 
of NH , in dioxane ( 25 ml , 0 . 5 M in dioxane ) . The reaction 
mixture was stirred for 30 minutes , warmed to rt and stirred 
overnight . The reaction mixture was acidified to pH 4 . 5 with 
10 % aqueous citric acid and extracted with ether ( 3x50 ml ) . 
The organic phase was dried over MgSO4 , filtered and con 
centrated . The residue was purified by chromatography on 
silica ( cyclohexane / EtOAc 1 : 10 ) to afford the title compound 
( 1 . 0 g , 84 % , MNa + = 248 ) . Step B 

( 0509 ] A solution of the title compound from Step A above 
( 16 . 3 g ) in toluene ( 100 ml ) was cooled to - 78° C . and 
triethylborohydride ( 67 ml of a 1 . 0 M solution in THF ) was 
added dropwise over 90 minutes . After 3 h , 2 , 6 lutidine ( 43 
ml ) was added dropwise followed by DMAP ( 20 mg ) . To this 
mixture was added TFAA ( 11 ml ) and the reaction was 
allowed to come to ambient temperature over 2 h . The mixture 
was diluted with ethyl acetate and water and the organics were 
washed with 3 N HC1 , water , aqueous bicarbonate and brine . 
The organic phase was dried over MgSO4 , filtered and con 
centrated . The residue was purified by chromatography on 
silica ( cyclohexane / EtOAC 5 : 1 ) to afford the title compound 
( 10 . 9 g , 72 % , MNa + = 264 ) . 

Step F 
[ 0513 ] To a stirred solution o of the title compound from 
Step E above ( 0 . 9 g ) in methylene chloride ( 5 ml ) was sequen 
tially added at 0° C . TFA ( 5 ml ) . After stirring for 12 h at 0° C . 
the reaction mixture was concentrated under reduced pres 
sure to afford the title compound ( 0 . 9 g , 100 % , MH + = 127 ) . 

Step 6 
[ 0514 ] The title compound from Step F above ( 450 mg ) was 
dissolved in CH , C1 , ( 12 ml ) and triethylamine ( 0 . 4 ml ) . The 
mixture was cooled to 0° C . and DMAP ( 25 mg ) was added 
followed by fumarylchloride ( 0 . 099 ml ) . The mixture was 
stirred at 0° C . and allowed to warm to rt overnight . The 
mixture was concentrated to afford the crude title compound 
( MH + = 333 ) . 

Step H 

Step C 
[ 0510 ] A solution of the title compound from Step B above 
( 3 . 5 g ) in 1 , 2 dichloroethane ( 75 ml ) was cooled to - 15° C . 
and Et , Zn ( 25 mL of a 1 . 0 M solution in THF ) was added 
dropwise . To this mixture was added drop wise CICH I ( 4 . 5 
ml ) over 30 minutes . After stirring for 18 h at - 15° C . the 
mixture was quenched with saturated aqueous bicarbonate 
and the solvent was evaporated and the reaction was taken up 
in ethyl acetate and washed with brine . The organic phase was 
dried over MgSO4 , filtered and concentrated . The residue was 
purified by chromatography on silica ( cyclohexane / EtOAC 
4 : 1 ) to afford the diastereomerically pure title compound ( 1 . 5 
g , 41 % , MNat = 278 ) . 
Step D 
[ 0511 ] A solution of the title compound from Step C above 
( 1 . 4 g ) in MeOH ( 40 ml ) and THF ( 20 ml ) was treated with 1 
N LiOH ( 10 ml ) and stirred overnight at rt . The reaction 
mixture was acidified to pH 4 . 5 with 2 N HCl and stirred for 
15 min at rt . The mixture was then extracted with EtOAc , the 
organic phase washed with brine , dried over MgSO4 and 
evaporated to afford the title compound ( 1 . 2 g , 96 % , MNa + 
= 250 ) . 

[ 0515 ] To a cooled ( 0° C . ) solution of DMF ( 4 ml ) was 
carefully added oxalylchloride ( 0 . 32 ml ) . After the addition 
was completed , the mixture was stirred at 0° C . for 5 min . 
Then pyridine ( 0 . 6 ml ) was added followed by a solution of 
the crude title compound from Step G above in DMF ( 2 ml ) 
and CH C1 , ( 4 ml ) . The mixture was then stirred at 0° C . for 
2 h . The mixture was concentrated and the residue partitioned 
between EtoAc ( 50 ml ) and brine ( 25 ml ) . The organic phase 
was separated and the aqueous phase extracted with EtOAC 
( 2x25 ml ) . The combined organic phase was dried over 
MgSO4 , filtered and concentrated . The residue was purified 
by chromatography on silica ( CH2C1 _ / MeOH , 95 : 5 ) to afford 
the title compound ( 250 mg , 92 % , MH * = 297 ) . 

Step E 
[ 0512 ] To a solution of the title compound from Step D 
above ( 1 . 2 g ) in THF ( 20 ml ) was added at - 15° C . 4 - meth - 

Step I 
[ 0516 ] The title compound from Step H above ( 328 mg ) 
was dissolved in CHC12 ( 3 ml ) and MeOH ( 3 ml ) . The mixture 
was then treated with ozone according to Preparative 
Example 2 Step C to afford the title compound ( 350 mg , 80 % , 
MH + = 165 ( aldehyde ) ; MH * = 219 ( hemiacetal ) ) . 
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Preparative Example 90 
[ 0517 ] 

Step A 
10521 ] To a solution of the commercial available Boc 
Fmoc - protected amino acid ( 1 . 05 g ) in methanol ( 25 ml ) was 
added diethyl amine ( 1 . 5 ml ) . After stirring for 2 . 5 h at room 
temperature the reaction mixture was concentrated , and the 
residue was dissolved in water ( 50 ml ) and Et , O ( 50 ml ) . The 
organic phase was extracted with water ( 3x50 ml ) and the 
combined aqueous extracts were concentrated . The residue 
was used for the next step without any further purification . 

Step A 
Br 

Step B 
( Boc ) N 

Step B 
[ 0522 ] To a solution of the title compound from Step A 
above ( 530 mg ) and 3 - fluorobenzaldehyde ( 245 ul ) in 15 ml 
of methanol was added NaBH CN ( 150 mg ) , and the mixture 
was stirred at 25° C . overnight . The mixture was concen 
trated , and the residue was dissolved in EtOAC ( 50 ml ) . The 
organic layer was extracted with water ( 3x50 ml ) and the 
combined aqueous extracts were concentrated . The residue 
was used for the next step without any further purification . 

- CI + H3N 
CN 

Step A 
[ 0518 ] To a stirred solution of potassium hydroxide ( 1 . 2 g ) 
in ethanol ( 10 mL ) was sequentially added at rt the commer 
cial available bis ( tert . - butyldicarbonyl ) amine ( 4 . 5 g ) . After 
stirring for 1 h at rt the reaction mixture was quenched with 
ether and the precipitate was filtered and washed with ether 
( 3x10 mL ) to afford the title compound ( 3 . 4 g ) 

Step C 
[ 0523 ] To a stirring solution of the title compound from 
Step B above ( 760 mg ) in DMF ( 20 ml ) was added HOBt ( 470 
mg ) followed by EDCI ( 670 mg ) and DMAP ( 30 mg ) . N - me 
thyl morpholine ( 440 ul ) was added and stirring was contin 
ued at rt overnight . The solvent was removed in vacuo , the 
residue diluted with EtoAc and then washed with saturated 
aqueous NaHCO3 . The organic phase was dried over MgSO4 , 
concentrated and the residue purified by flash chromatogra 
phy on silica ( CH2Cl / acetone , 9 : 1 ) to afford the title com 
pound ( 430 mg , 60 % over 3 steps , MH * = 321 ) . 

Step B 
[ 0519 ] The title compound from Step A above ( 95 mg ) was 
dissolved in CHC13 ( 2 . 25 ml ) and 1 , 3 - dimethoxybenzene 
( 0 . 18 ml ) added . To the mixture was then added TFA ( 0 . 75 
ml ) and the mixture was stirred at rt for 1 h 30 min . The 
mixture was concentrated , dissolved in CH2CN ( 3 ml ) and 
concentrated again . The residue was dissolved in 100 mM 
HCl ( 3 ml ) and EtOAC ( 3 ml ) . The aqueous phase was sepa 
rated , washed with EtOAC ( 2 ml ) and concentrated . The resi 
due was suspended in CH2CN ( 1 . 5 ml ) , sonicated for 1 min 
and the CH3CN removed by syringe . The residue was then 
dried in HV to afford the title compound ( 42 mg , 84 % , 
MH + = 154 ) . 

Step D 
[ 0524 ] The title compound from Step C above ( 760 mg ) 
was dissolved in EtoAc ( 6 ml ) and a solution of 4 M HCl in 
dioxane ( 6 ml ) was added . After 2 h the mixture was triturated 
with aqueous NaHCO3 to pH 7 . 5 and stirred for 15 min at rt . 
After evaporation of the solvent , the crude product was puri 
fied by flash chromatography on silica ( CH , C1 , MeOH , 9 : 1 ) 
to afford the title compound ( 420 mg , 80 % , MH * = 221 ) . 

Preparative Example 91 Preparative E 
Step E 
[ 0525 ] To a solution of the title compound from Step D 
above ( 85 mg ) in THF ( 5 ml ) was added triethylamine ( 80 ul ) [ 0520 ) 

FmocHN 

Step A OH Step B OH Step C 
HNY 

NBoc NBoc BocOH NBoc 

for lo Step D 

Step F 00MB Step E 
0 0 

OMe OH É BocHN BocN - S BocHN - NH 

2HCI Medoc 
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and the mixture was stirred for 1 h at 50° C . Then the sulfa 
midate ( 240 mg . ) , prepared according to WO 03 / 037327 , was 
added in one portion at - 15° C . and the mixture was stirred at 
ambient temperature over 2 d . After the addition of 1 M 
NH HCO3 solution ( 5 ml ) , the mixture was stirred for 30 min . 
Then an excess saturated NaHCO , solution was added and 
stirring was continued for another 15 min . The mixture was 
then partitioned between EtoAc and water and the aqueous 
phase extracted with EtoAc . The combined organic phase 
was dried over MgSO4 and concentrated in vacuo . The resi 
due was purified by column chromatography on silica 
( CH , C1 , / acetone , 9 : 1 ) to afford the title compound ( 135 mg , 
79 % , MH + = 422 ) . 

commercially available amine in CH C12 ( 20 ml ) . The mix 
ture was allowed to warm to rt overnight . The mixture was 
diluted with CH C12 ( 20 ml ) , washed with 0 . 5 M Na2CO3 
( 2x50 ml ) and brine ( 50 ml ) . The organic phase was dried 
over MgSO4 and concentrated to leave a residue , which was 
purified by chromatography on silica ( CH , C1 , / acetone , 4 : 1 ) 
to afford the title compound ( 2 . 22 g , 75 % , MHT = 367 ) . 
Step B 
[ 0529 ] A solution of the title compound from Step A above 
( 700 mg ) in MeOH ( 24 ml ) and THF ( 12 ml ) was treated with 
1 N LiOH ( 6 ml ) and stirred overnight at rt . The reaction 
mixture was acidified to pH 4 . 5 with 1 N HCl and stirred for 
15 min at rt . The mixture was then extracted with EtoAc , the 
organic phase washed with brine , dried over MgSO4 and 
evaporated to afford the title compound ( 665 mg , 95 % , 
MH + = 353 ) . 

Step F 
[ 0526 ] A solution of the title compound from Step E above 
( 135 mg ) in MeOH ( 2 . 5 ml ) and THF ( 5 ml ) was treated with 
1 N LiOH ( 1 . 5 ml ) and stirred overnight at rt . The reaction 
mixture was acidified to pH 4 . 5 with 2 N HC1 and stirred for 
15 min at rt . The mixture was then extracted with EtoAc , the 
organic phase washed with brine , dried over MgSO , and 
evaporated to afford the title compound ( 125 mg , 96 % , 
MHT = 408 ) . 

Step C 
10530 ] To a stirring solution of the title compound from 
Step B above ( 665 mg ) in DMF ( 15 ml ) was added HOBt ( 390 
mg ) followed by EDCI ( 560 mg ) and DMAP ( 30 mg ) . N - me 
thyl morpholine ( 420 ul ) was added and stirring was contin 
ued at rt overnight . The solvent was removed in vacuo , the 
residue diluted with EtoAc and then washed with saturated 
aqueous NaHCO3 . The organic phase was dried over MgSO4 , 

Preparative Example 92 
[ 0527 ] 

HO - OH 

Step A Step B O CNH2 + NBoc IIIIIIC NBoc 

NH NH od ost osat 
osa ponosa 

Step C 

Step D Step E 
0 . 0 NH ??? 

F 
BocHN COOMe BocN 

Step F Me0OC 

BocHN COOH 

Step A 
[ 0528 ] A solution of commercially available N - Boc - trans 
4 - hydroxyl - L - proline ester ( 2 . 93 g ) in CH2Cl2 ( 20 ml ) was 
cooled to - 30° C . and treated with DIEA ( 4 . 8 ml ) . After the 
addition of triflic anhydride ( 2 . 2 ml ) , the mixture was stirred 
at - 30° C . for 60 min and then treated with a solution of the 

concentrated and the residue purified by flash chromatogra 
phy on silica ( CH , C1 , / acetone , 9 : 1 ) to afford the title com 
pound ( 556 mg , 87 % , MH * = 335 ) . 
Step D 
[ 0531 ] The title compound from Step C above ( 760 mg ) 
was dissolved in EtOAC ( 4 ml ) and a solution of 4 M HCl in 
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dioxane ( 4 ml ) was added . After 2 h the mixture was triturated 
with aqueous NaHCO , to pH 7 . 5 and stirred for 15 min at rt . 
After evaporation of the solvent , the crude residue was puri 
fied by flash chromatography on silica ( CH2Cl2 / MeOH , 9 : 1 ) 
to afford the title compound ( 300 mg , 77 % , MH * = 235 ) . 
Step E 
[ 0532 ] To a solution of the title compound from Step D 
above ( 290 mg ) in THF ( 5 ml ) was added triethyl amine ( 280 
ul ) and the mixture was stirred for 1 h at 50° C . Then the 
sulfamidate ( 590 mg . ) , prepared according to WO 
03 / 037327 , was added in one portion at - 15° C . and the 
mixture was stirred at ambient temperature over 2 d . After the 
addition of 1 M NH HCO , solution ( 5 ml ) , the mixture was 
stirred for 30 min . Then an excess saturated NaHCO solution 
was added and stirring was continued for another 15 min . The 
mixture was then partitioned between EtoAc and water and 
the aqueous phase extracted with EtoAc . The combined 
organic phase was dried over MgSO4 and concentrated in 
vacuo . The residue was purified by column chromatography 
on silica ( CH , C1 , / acetone , 4 : 1 ) to afford the title compound 
( 163 mg , 30 % , MH * = 436 ) . 

hydrochloride ( 15 mg ) was added after 1 h , followed by 
N - methyl morpholine ( 20 ul ) . The mixture was stirred at rt 
overnight , the solvent removed in vacuo , and the residue was 
diluted with EtOAc . The mixture was washed with saturated 
aqueous NaHCO3 , separated , dried over MgSO4 and concen 
trated . The residue was purified by flash chromatography on 
silica ( CH2Cl / acetone , 9 : 1 ) to afford the title compound ( 17 
mg , 59 % , MH * = 486 ) . 
Step B 
[ 0536 ] To a stirring solution of the title compound Prepara 
tive Example 91 ( 125 mg ) in DMF ( 5 ml ) was HOBt ( 46 mg ) , 
followed by EDCI ( 65 mg ) and DMAP ( 5 mg ) . After 1 h 
commercially available L - proline amide ( 68 mg ) and N - me 
thyl morpholine ( 100 ul ) were added and stirring was contin 
ued at rt overnight . The solvent was removed in vacuo , the 
residue diluted with EtoAc and washed with saturated aque 
ous NaHCO3 . The organic phase was separated , dried over 
MgSO4 and concentrated . The residue was purified by flash 
chromatography on silica ( CH2Cl / acetone , 4 : 1 ) to afford the 
title compound ( 137 mg ; 88 % ; MH + = 504 ) . 

Step F 
[ 0533 ] A solution of the title compound from Step E above 
( 163 mg ) in MeOH ( 2 . 5 ml ) and THF ( 5 ml ) was treated with 
1 N LiOH ( 1 . 5 ml ) and stirred overnight at rt . The reaction 
mixture was acidified to pH 4 . 5 with 2 N HCl and stirred for 
15 min at rt . The mixture was then extracted with EtOAc , the 
organic phase washed with brine , dried over MgSO , and 
evaporated to afford the title compound ( 140 mg , 96 % , 
MH * = 422 ) . 

Step C 
[ 0537 ] To a solution of the title compound from Step B 
above ( 137 mg ) in pyridine ( 7 ml ) was added imidazole ( 41 
mg ) . At - 30° C . POCI , ( 102 ul ) was slowly added to the 
mixture and the mixture was allowed to reach rt over a period 
of 1 h . Then the solvent was removed and the residue diluted 
with 1 N HCl and Et20 . The organic phase was separated , 
dried over MgSO4 and evaporated . The residue was purified 
by column chromatography on silica ( CH , C1 , / acetone , 4 : 1 ) 
to afford the title compound ( 72 mg , 55 % , MH + = 486 ) . 

Preparative Example 93 
Preparative Example 94 - 108 

[ 0538 ] Following a similar procedure as that described in 
Preparative Examples 92 and 93 , except using the amines and [ 0534 ] 

most one Loba Step A 
OH F 

BocHN BocHN 
CN 

BocHN Step B Step C NH 

Step A 
[ 0535 ] To a stirring solution of the title compound from 
Preparative Example 91 ( 25 mg ) in DMF ( 3 ml ) was added 
HOBt ( 15 mg ) , followed by EDCI ( 20 mg ) and DMAP ( 3 
mg ) . Commercially available ( S ) - Pyrrolidine - 2 - carbonitrile 

amides as indicated in the Table below , the following com 
pound were prepared . For Preparative Examples 105 and 106 
the conversion of the nitrile to the carboxamide with subse 
quent saponification of the ester moiety was done according 
to Preparative Example 91 Step F with 3M Na2CO3 and 
H2O2 . 
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Preparative 
Example 

1 . Yield 
2 . MHT Amide Amine Product 

94 1 . 55 % 
2 . 498 NH2 

HN 

CONH2 
BocHN 

CN 

95 ? 1 . 90 % 
2 . 537 

HN 
NH2 

CONH2 

BocHN 

96 III 

III . 
1 . 71 % 
2 . 493 ? HN NH2 

F 

BocHN 

97 1 . 70 % 
2 . 504 NH2 

HN 

CONH2 

BocHN 
CN 

98 

- NH2 
1 . 73 % 
2 . 516 

Roosa 
- A P9238 
Rooma 
HN 

CONH2 
BocHN 

CN 

99 - NH2 1 . 65 % 
2 . 493 

HN 

CONH2 
NC NC 

BocHN 
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Preparative 
Example 

1 . Yield 
2 . MH + Amide Amine Product 

100 
- NH2 1 . 54 % 

2 . 505 

HN 

NC NC 
CONH2 BocHN 

CN 

101 
NH2 

1 . 78 % 
2 . 493 

HN 

NO NC 
CONH2 

BocHN 

102 1 . 56 % 
2 . 500 

NH2 
HN 

F 
CONH2 

BocHN 

Rosa 
Rooma 
Roosa 
Roosa 
Roosa 
Rooma 

CN CN 

103 1 . 65 % 
2 . 512 

NH , 
HN 

CONH2 

BocHN 

CN 

104 1 . 71 % 
2 . 514 

HN NH , 

CONH2 

BocHN 
CN 

105 HANOC NH , 
1 . 68 % 
2 . 511 

HN 

CONH2 
NC 

BocHN 

© CN 
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Preparative 
Example Amide Amine 

1 . Yield 
2 . MH + Product 

106 
CNH , 

1 . 56 % 
2 . 511 | | 

HN HNV 
NC H2NOC CONUT CONH2 

BOCHNL 
107 1 . 62 % 

2 . 526 

ROB 
Roosa 
Roosa 

NH2 
HN 

F F 
CONH , 

BocHNT 

108 

HN NH2 

CONH2 
F 

BocHN 

when there is some Preparative Example 109 
( 0539 ] 

Step A OMe Step B OH 
N 

Boc 
OMe NBoc NBoc 

NH Step C 
2 HCI 

NBoc 

Step A 
0540 ] A solution of commercially available N - Boc - trans 
4 - hydroxyl - L - proline methyl ester ( 370 mg ) in CH2Cl2 ( 2 ml ) 
was cooled to - 30° C . and treated with DIEA ( 600 ul ) . After 
the addition of triflic anhydride ( 280 ul ) , the mixture was 
stirred at - 30° C . for 60 min and then treated with a solution 
of the title compound from Preparative Example 91 Step Din 

CH , C1 , ( 2 ml ) . The mixture was allowed to warm to rt over 
night . The mixture was diluted with CH C12 ( 10 ml ) , washed 
with 0 . 5 M Na2CO3 ( 2x10 ml ) and brine ( 10 ml ) . The organic 
phase was dried over MgSO , and concentrated to leave a 
residue , which was purified by chromatography on silica 
( ( CH2C1z / acetone , 4 : 1 ) , 4 : 1 ) to afford the title compound 
( 225 mg , 33 % , MH + = 448 ) . 
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dioxane ( 2 ml ) was added . After 2 h the mixture was evapo 
rated to afford the title compound ( 48 mg , quant . , MH * = 278 ) . 

Preparative Example 111 

Step B 
[ 0541 ] A solution of the title compound from Step A above 
( 225 mg ) in MeOH ( 4 ml ) and THF ( 8 ml ) was treated with 1 
N LiOH ( 2 ml ) and stirred overnight at rt . The reaction mix 
ture was acidified to pH 4 . 5 with 1 N HCl and stirred for 15 
min at rt . The mixture was then extracted with EtoAc , the 
organic phase washed with brine , dried over MgSO4 and 
evaporated to afford the title compound ( 91 mg , 40 % , 
MH * = 434 ) . 

[ 0546 ] 

FmocHN . 

Step A 
LOH - 

BocHN 

HN 

Step C 
[ 0542 ] To a stirring solution of the title compound from 
Step B above ( 91 mg ) in DMF ( 3 ml ) was added HOBt ( 40 
mg ) , followed by EDCI ( 60 mg ) and DMAP ( 10 mg ) . Com 
mercially available ( S ) - Pyrrolidine - 2 - carbonitrile hydrochlo 
ride ( 35 mg ) was added after 1 h , followed by N - methyl 
morpholine ( 66 ul ) . The mixture was stirred at rt overnight , 
the solvent removed in vacuo , and the residue was diluted 
with EtoAc . The mixture was washed with saturated aqueous 
NaHCO3 , separated , dried over MgSO4 and concentrated . 
The residue was purified by flash chromatography on silica 
( CH2C1z / acetone , 1 : 1 ) to afford the title compound ( 50 mg , 
47 % , MH + = 512 ) . 

FmocHN R Step B 

BocHN 
Preparative Example 110 CN 

[ 0543 ] 

4 + OS - W Step A 
NHBoc 

NH Doc . 
Step B 

> MITIMITI 
NH2 x HCI 

- continued 
H?N 

BocHN 
CN 

Step A 
[ 0544 ] The title compound from Preparative Example 91 
Step D ( 305 mg ) was dissolved in THF ( 2 ml ) was added 
triethyl amine ( 63 ul ) and the mixture was stirred for 1 h at 50° 
C . Then the title compound from Preparative Example 19 
( 100 mg ) was added in one portion at - 15° C . and the mixture 
was stirred at ambient temperature overnight . After the addi 
tion of 1 MNH HCO3 solution ( 5 ml ) , the mixture was stirred 
for 30 min . Then an excess saturated NaHCO , solution was 
added and stirring was continued for another 15 min . The 
mixture was then partitioned between EtoAc and water and 
the aqueous phase extracted with EtOAc . The combined 
organic phase was dried over MgSO4 and concentrated in 
vacuo . The residue was purified by column chromatography 
on silica ( CH , C1 , / acetone , 4 : 1 ) to afford the title compound 
( 58 mg , 57 % , MH + = 378 ) . 

Step A 
[ 0547 ] Commercially available N - cyclohexylcarbodiimde 
N ' - methyl polystyrene resin ( 1 . 9 g ) was suspended in 5 ml 
dichloromethane and agitated for 5 Min . The commercially 
available amino acid ( 468 mg ) and amine ( 86 mg ) , prepared 
from the commercially available hydrochloride by adding 1 
eq . pyridine , were dissolved in 1 . 5 ml dimethylformamide 
and added to the above resin . The mixture was agitated for 16 
h , filtered and the resin washed with 2x5 ml dichloromethane 
and 5 ml methanol . The combined filtrates were concentrated 

Step B 

[ 0545 ] The title compound from Step A above ( 58 mg ) was 
dissolved in EtOAC ( 2 ml ) and a solution of 4 M HCl in 
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and the residue purified by flash chromatography ( silica , 
CH , C1 , / MeOH , 9 : 1 ) to afford the title compound ( 500 mg ; 
91 % ) . 
[ 0548 ] H - NMR ( CDC1z ) : 8 1 . 45 ( 9H , s ) , 2 . 05 - 2 . 30 ( 4H , 
m ) , 3 . 25 - 3 . 40 ( 1H , m ) , 3 . 50 - 3 . 70 ( 2H , m ) , 3 . 80 - 3 . 90 ( 1H , m ) , 
4 . 15 - 4 . 25 ( 1H , m ) , 4 . 30 - 4 . 40 ( 2H , m ) , 4 . 55 - 4 . 65 ( 1H , m ) , 
4 . 70 - 4 . 80 ( 1H , m ) , 5 . 50 - 5 . 60 ( 2H , m ) , 7 . 25 - 7 . 40 ( 4H , m ) , 
7 . 55 - 7 . 65 ( 2H , m ) , 7 . 70 - 7 . 80 ( 2H , m ) . 

( 2 . 5 ml ) . After the addition of triflic anhydride ( 1 . 2 ml ) , the 
mixture was stirred at - 30° C . for 60 min and then treated with 
a solution of Preparative Example 84 ( 1 . 17 g ) in CH C12 ( 15 
ml ) . The mixture was allowed to warm to 0° C . , stirred at 0° 
C . for 12 h and refluxed for additional 4 h . The mixture was 
diluted with CH , C1 , ( 50 ml ) , washed with 0 . 5 M Na Coz 
( 2x25 ml ) and brine ( 25 ml ) . The organic phase was dried 
over MgSO , and concentrated to leave a residue , which was 
purified by chromatography on silica ( EtOAc / cyclohexane , 
7 : 3 ) to afford the title compound ( 1 . 41 g , 50 % , MH * = 658 ) . Step B 

[ 0549 ] The title compound from Step A above ( 500 mg ) 
was dissolved in dichloromethane ( 10 ml ) and treated with 
diethylamine ( 10 ml ) . After 2 h the mixture was concentrated 
and the residue was purified by flash chromatography ( silica , 
CH , C1 , / MeOH , 4 : 1 ) to afford the title compound ( 224 mg ; 
80 % ) . 
[ 0550 ] ' H - NMR ( CDC13 ) : 8 1 . 45 ( 9H , s ) , 1 . 70 ( 2H , s ) , 
2 . 05 - 2 . 30 ( 4H , m ) , 2 . 95 - 3 . 05 ( 2H , m ) , 3 . 70 - 3 . 85 ( 2H , m ) , 
4 . 35 - 4 . 50 ( 1H , m ) , 4 . 75 - 4 . 85 ( 1H , m ) , 5 . 50 - 5 . 60 ( 1H , m ) . 

Step C 
[ 0554 ] To the title compound from Step B above ( 1 . 8 g ) in 
THF ( 120 ml ) was added dimedone ( 1 . 27 g ) and Pd ( PPhz ) 4 
( 422 mg ) . The reaction mixture was stirred at room tempera 
ture for 19 h . Following removal of the solvent under reduced 
pressure , chromatography on silica ( CH2C1 _ / MeOH 9 : 1 ) 
afforded the title compound ( 1 . 42 g , 84 % , MH * = 618 ) . 

Preparative Example 112 
Step D 
[ 0555 ] To a solution of the title compound from Step C 
above ( 1 . 42 g ) in CH C12 ( 70 ml ) was added HOBT ( 405 mg ) [ 0551 ] 

Fmoc 
?? , 

N 
Step A Step B 

zo H2N . 
Fmoc Fmoc 

OH BocHN 
CN 

BocHN 

Step C 

Fmoc 

HN FmocN 
HO 

Step E Step D 20 N . 

BocHN BocHN BocHN 
CN 

Step A 
[ 0552 ] A solution of commercially available N - Fmoc 
trans - 4 - hydroxyl - L - proline ( 4 . 5 g ) in aqueous ethanol ( 80 % , 
45 ml ) was titrated with a solution of Cs2CO3 ( 2 . 3 g ) in water 
( 18 ml ) to pH 7 . The solvents were evaporated and the residue 
dried in vacuo . The caesium salt was suspended in dry DMF 
( 45 ml ) , cooled to 0° C . and treated with allyl bromide ( 11 . 5 
ml ) by dropwise addition over 10 min . After 30 min the 
solution was allowed to reach rt and stirring was continued for 
another 3 h . The reaction mixture was filtered and concen 
trated . The residue was purified by chromatography on silica 
( ETOAc / cyclohexane ) to afford the title compound ( 4 . 5 g , 
90 % , MH + = 394 ) . 

followed by EDCI ( 575 mg ) and N - methyl - morpholine ( 0 . 33 
ml ) . After being stirred at ambient temperature for 24 h , the 
solvent was evaporated to give a viscous residue , which was 
partitioned between EtoAc and ammonium acetate buffer 
( pH 6 ) . The aqueous phase was extracted with ethyl acetate 
( 3x100 ml ) and the combined organic phase dried over 
MgSO4 and concentrated to afford the title compound ( 1 . 35g , 
MNH + = 617 ) . 

Step E 

Step B 
[ 0553 ] The title compound from Step A above ( 2 . 5 g ) in 
CH _ C12 ( 60 ml ) was cooled to - 30° C . and treated with DIEA 

[ 0556 ] To a solution of the title compound from Step D 
above ( 1 . 35 g ) in acetonitrile ( 100 ml ) was added diethyl 
amine ( 10 ml ) . After stirring for 2 . 5 h at rt , the reaction 
mixture was concentrated . The residue was purified by chro 
matography on silica ( CH2Cl2 / MeOH , 9 : 1 ) to afford the title 
compound ( 712 mg ; 85 % , MH * = 378 ) . 
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Preparative Example 113 
[ 0557 ] 

IN 

[ 0558 ] To a solution of the title compound from Preparative 
Example 112 ( 13 mg ) in CH , C1 , ( 0 . 8 ml ) was added piperi 
dino methyl polystyrene resin ( 65 mg ) and 3 - fluorobenzene 
1 - sulfonyl chloride ( 5 . 5 ul ) . After shaking at rt for 3 h , tris 
( 2 - aminoethyl ) amine polystyrene resin ( 30 mg ) was added 
and agitated for additional 1 h at rt . The mixture was filtered , 
the resin washed with CH C12 ( 5 ml ) and methanol ( 1 ml ) and 
the combined filtrates evaporated . Purification by chromatog 
raphy on silica ( CH2Cl2 / MeOH 9 : 1 ) afforded the title com 
pound ( 13 mg , 71 % , MNH _ = 553 ) . 

BocHN 

Preparative Example 114 - 116 

BocHN 

CN 

[ 0559 ] Following a similar procedure as that described in 
Preparative Example 113 , except using the sulfonic acid chlo 
rides as indicated in the Table below , the following com 
pounds were prepared . 

Preparative 
Example 

Sulfonic 
acid chloride 

1 . Yield 
2 . MH + Product oduct 

114 0 0 1 . 69 
2 . 541 
( MNH4 + ) 

BocHN 

115 1 . 92 
2 . 546 
( MNat ) 

BocHN 

CN 

116 1 . 89 
2 . 604 
( MNa + ) 

BocHN 

CN 
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Preparative Example 117 - 119 

[ 0560 ] Following a similar procedure as that described in 
Preparative Example 113 , except using the acid chlorides as 
indicated in the Table below , the following compounds were 
prepared . 

Preparative 
Example 

Acid 
chloride 

1 . Yield 
2 . MH + Product 

117 1 . 100 
2 . 488 
( MH ) 

BocHN 

CN 

118 1 . 49 
2 . 519 
( MNH4 + ) 

BocHN 
CN 

119 1 . 70 
2 . 506 
( MNa " ) Home BocHN 

CN 

Preparative Example 120 
- continued 

[ 0561 ] 

NH 

BocHN 
H 

CN 
v = O = 0 

BocHN 

[ 0562 ] To a solution of the title compound from Preparative 
Example 112 ( 20 mg ) in CH , C1 , ( 0 . 8 ml ) was added tert . 
butyl isocyanate ( 5 . 8 mg ) . After stirring at room temperature 
for 3 h the solvent was evaporated . Purification by chroma 
tography ( CH2Cl2 / acetone 1 : 1 ) afford the title compound ( 16 
mg , 63 % , MH + = 477 ) . 

CN 
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Preparative Example 121 
[ 0563 ] Following a similar procedure as that described in 
Preparative Example 120 , except using the isocyanate as indi 
cated in the Table below , the following compound was pre 
pared . 

Preparative 
Example 

1 . Yield 
2 . MH Isocyanate Product 

121 1 . 69 
2 . 592 
( MNH4 + ) 

BocHN 
CN 

Preparative Example 122 Pho - continued 

[ 0564 ] 

BocHN 
CN 

OH [ 0565 ] The title compound from Preparative Example 15 
Step A ( 13 mg ) was dissolved in CH , C1 , ( 0 . 7 ml ) and added 
to N - cyclohexylcarbodiimide , N ' - methyl polystyrene resin 
( 120 mg ) . The mixture was agitated for 15 min and then 
treated with a solution of the title compound from Preparative 
Example 112 ( 0 . 54 ml , 7 . 5 mM CH2C12 ) . After shaking at rt 
for 12 h , the mixture was filtered and the resin washed with 
CH , C1 , ( 5 ml ) . The filtrates were concentrated in vacuo to 
afford the title compound ( 30 mg , 95 % , MNa + = 632 ) . 

Preparative Example 123 
[ 0566 ] 

BocHN 

BocN HN 

CbzN 
HN Step A Step B 

+ 
NBoc 

CbZHN CbzHN 

Step C 
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- continued 

Step D 

OH 
CbZHN CbzHN 

Step E 

CbzHN 

Step A 

[ 0567 ] Commercially available 2 , 5 - diaza - bicyclo [ 2 . 2 . 1 ] 
heptane - 2 - carboxylic acid tert - butyl ester ( 400 mg ) and aziri 
dine - 1 , 2 - dicarboxylic acid 1 - benzyl ester 2 - methyl ester ( 431 
mg ) were dissolved in toluene ( 5 ml ) . The mixture was stirred 
at rt overnight and then for 5 h at 80° C . The solvent was 
removed and the residue purified by chromatography on silica 
( CH2C1 _ / acetone 9 : 1 ) to afford the title compound ( 468 mg , 
58 % , MH * = 434 ) . 

Step D 
[ 0570 ] The title compound from Step C above ( 130 mg ) 
was dissolved in THF ( 4 ml ) and methanol ( 2 ml ) . After the 
addition of 1 M aqueous LiOH - solution ( 1 ml ) , the mixture 
was stirred for 4 h at rt . The solvents were removed and the 
residue dissolved in water and acidified with 1 M HCl to 
pH ~ 4 . The mixture was extracted with EtOAc , the organic 
phase washed with brine , dried over MgSO4 and concentrated 
to yield the title compound ( 75 mg , 86 % , MH + = 444 ) . 

Step B 

[ 0568 ] The title compound from Step A above ( 245 mg ) 
was dissolved in dioxane ( 5 ml ) and a solution of 4 M HCl in 
dioxane ( 5 ml ) was added . The mixture was stirred for 2 h at 
rt and the solvents removed to afford the title compound ( 208 
mg , 100 % , MH * = 334 ) . 

Step E 
[ 0571 ] The title compound from Step D above ( 75 mg ) was 
dissolved in DMF ( 5 ml ) . After the addition of EDCI ( 38 mg ) , 
HOBt ( 27 mg ) , N - methylmorpholine ( 0 . 15 ml ) and DMAP 
( 10 mol % ) , the mixture was stirred for 1 h at rt . Then com 
mercially available 2 - ( S ) - cyanopyrrolidine hydrochloride 
was added and the mixture was stirred overnight at rt . The 
solvent was removed and the residue dissolved in EtOAc , 
washed with brine , dried over MgSO4 . and concentrated . The 
residue was purified by chromatography on silica ( cyclohex 
ane / EtOAc , 7 : 3 ) to afford the title compound ( 27 mg , 30 % , 
MH + = 522 ) . 

Step C 

[ 0569 ] To the title compound from Step B above ( 130 mg ) 
were added CH C12 ( 10 ml ) and pyridine ( 1 ml ) . After the 
addition of commercially available thiophen - 2 - yl - acetyl 
chloride ( 61 mg ) the reaction mixture was stirred at rt over 
night . The solvent was removed and the residue purified by 
chromatography on silica ( CH2Cl acetone 9 : 1 ) to afford the 
title compound ( 90 mg , 57 % , MH + = 458 ) . 

Preparative Example 124 - 125 
[ 0572 ] Following a similar procedure as that described in 
Preparative Example 123 , except using the piperazine deriva 
tives and sulfonic acid chlorides as indicated in the Table 
below , the following compounds were prepared . 
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Piperazine 
derivative Example 

Sulfonic 
Acid chloride 

1 . Yield 
2 . MH + Product 

124 0 0 1 . 73 % 
2 . 556 HN 

NBoc 

CbZHN 

CN 

125 F F none 1 . 27 % 
2 . 492 

CbzHN N CN 

[ 0573 ] Preparative Examples 126 - 129 have been intention 
ally excluded . 

with diethyl ether , the organic phase was washed with brine 
and the aqueous phase extracted with diethyl ether . The com 
bined organic phases were dried ( MgSO4 ) and evaporated to 
afford the title compounds as a 1 : 1 mixture of alcohol and 
TMS ether ( 490 mg , 97 % , [ MH - Boc ] * = 242 ( TMS ether ) ; 
[ MH - Boc ] + = 170 ( alcohol ) ) . 

Preparative Example 130 

0574 ] 

?? 
CH 

CF3 Step A Step B 

Step B 
[ 0576 ] The title compounds from Step A above ( 721 mg ) in 
dichloromethane ( 5 ml ) were added to Dess Martin periodi 
nane ( 2 . 32 g ) in dichloromethane ( 15 ml ) with stirring . Trif 
luoroacetic acid ( 410 ul ) was added dropwise and the turbid 
reaction mixture stirred for 17 h at rt , after which it was 
directly coated on silica and purified by column chromatog 
raphy ( silica , cyclohexane / EtoAc 90 : 10 - > 80 : 20 ) to afford 
the title compound ( 301 mg , 45 % , [ MH - Boc ] + = 168 ) . 

+ 

Boc OTMS 
1 

N 

Boc 

HO OH 
Step C1 

Step C 
[ 0577 ] To the title compound from Step B above ( 106 mg ) 
in dioxane ( 500 ul ) was added 4 M HCl in dioxane ( 500 ul ) 
and the resulting mixture stirred for 16 h at rt . Diethyl ether 
was added ( 2 ml ) and the suspension filtered . The precipitate 
was dried and the title compound obtained as its HCl salt ( 81 
mg , 91 % , MH * = 186 ) . 
[ 0578 ] Preparative Examples 131 - 199 have been intention 
ally excluded . 

H xHCI CF3 
Boc 

Preparative Example 200 - 294 Step A 
[ 0575 ] Commercially available 2 - formyl - pyrrolidine - 1 
carboxylic acid tert - butyl ester ( 330 mg ) in anhydrous THF ( 5 
ml ) was cooled to 0° C . and trimethyl - trifluoromethylsilane 
( 300 ul ) added , followed by addition of tetrabutylammoni 
umfluoride ( 60 ul ; 1 M in THF ) . The reaction mixture was 
allowed to warm to rt and then stirred for 1 h . After dilution 

10579 ] If one were to follow a similar procedure as that 
described in Preparative Example 61 and in Preparative 
Example 44 , except using the sulfamidates as indicated in the 
Table below in Step A of Preparative Example 61 , one would 
obtain the title compounds , listed in the following Table in the 
" product " column . 
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Preparative 
Example 

Preparative 
Example 

Sulfamidate Product 

200 24 

NH2 

N 
HON 

NH 

NS NH2 

201 25 25 H 

H - N IVE 
1 NN III NH2 

202 26 

- 

N 

NH 
H 

203 203 27 27 

NE 

H N NH2 
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- continued 

Preparative 
Example 

Preparative 
Example 

Sulfamidate Product 

204 28 

H - N 
H NS NH2 

205 29 

NH 
N NH2 

206 206 30 30 

H ?? , 
N NH 

207 207 31 31 

NE 
H - N NH 

? Net NH 



US 2010 / 0009961 A1 Jan . 14 , 2010 

- continued 

Preparative 
Example 

Preparative 
Example 

Sulfamidate Product 

208 32 

N 

H NH 
H NH2 

209 209 33 33 
- Z 

IN NH NH H H NH2 

210 34 34 

NE 
H - N NH 

NN NH2 T? . 

211 35 

Non HMN NH 
H NE NH2 
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- continued 

Preparative 
Example 

Preparative 
Example 

Sulfamidate Product 

212 36 

N . 

NH H NN NH 

213 37 

I NH 
NON NH2 

214 214 38 38 

A 

HN NH 19904 NH2 
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- continued 

Preparative 
Example 

Preparative 
Example 

Sulfamidate Product 

215 39 

NH TCNH H 

216 216 _ 40 40 

N H - NH 
CNH , 

217 21 ? _ 41 41 

HN , NH 
NH2 

1 
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- continued 

Preparative 
Example 

Preparative 
Example 

Sulfamidate Product 

218 42 

N : 

H - N NH 

N NH2 

219 43 

NE 
H NH 

NN NH 

220 220 44 44 

4 NH 
H 

221 45 

N HN NH 
NN NH 
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- continued 

Preparative 
Example 

Preparative 
Example 

Sulfamidate Product 

222 46 
H 

H?N NH 
H 

NH2 

223 223 24 24 

NH 

- NH2 

224 23 

NE 

NN NH2 

225 25 

N . 

NH 

NS NH , NA 
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- continued 

Preparative 
Example 

Preparative 
Example 

Sulfamidate Product 

226 26 

N 
NH 

227 27 

Non 
NH 

NH2 

228 228 28 28 

N 

NH 
? N NH2 

229 29 

N 

NH2 
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- continued 

Preparative 
Example 

Preparative 
Example 

Sulfamidate Product 

230 30 

NE 
NH 

231 31 

N 

Ì NH ANH2 NH 

232 32 

N 

NH 

233 233 33 

NH 
NH , 
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- continued 

Preparative 
Example 

Preparative 
Example 

Sulfamidate Product 

234 34 

N 
NH 

NN NH2 

235 235 35 35 

N 
NH 

- NH2 

V 
236 236 36 36 

NH 
H N NH2 

237 37 

NO 
? NH 
NN NH2 
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- continued 

Preparative 
Example 

Preparative 
Example 

Sulfamidate Product 

238 38 

NH 
H Nw NH , 

239 39 

N 
NH 

NEN 

I 

24040 40 geos NE 
NH 

NH2 
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- continued 

Preparative 
Example 

Preparative 
Example 

Sulfamidate Product 

241 41 

N 

NH 
NON NH2 

24242 

N 
NH 

H NH 

24343 243 43 

Www 
NH 

NH2 

244 44 

NH 
NH 
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- continued 

Preparative 
Example 

Preparative 
Example 

Sulfamidate Product 

245 45 

NH NH2 NS 

24646 246 46 

N 
NH 

. NH2 

24724 247 24 

?? 
NH2 IV . 

24823 248 23 

/ 

NH 

NH2 
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- continued 

Preparative 
Example 

Preparative 
Example 

Sulfamidate Product 

249 25 

N 
NH 

N 

250 26 

N ? 
NH 

NH2 

c 251 27 27 

N 

NH 
N 

252 28 

NH 
NH 
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- continued 

Preparative 
Example 

Preparative 
Example 

Sulfamidate Product 

253 29 

NH 

254 30 

N 

NH 
NH , 

255 31 

NH 

256 32 

N 
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- continued 

Preparative 
Example 

Preparative 
Example 

Sulfamidate Product 

257 33 

N 
NH 

NS 

258 258 34 34 

N 

NH 
NH2 

259 25935 35 

INH NN NH2 

260 36 

N 
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- continued 

Preparative 
Example 

Preparative 
Example 

Sulfamidate Product 

261 37 

N . 

NH 
Net NH2 

262 38 38 

NN NH 

263 39 

NH 
NH , 
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- continued 

Preparative 
Example 

Preparative 
Example 

Sulfamidate Product 

264 40 40 

NH 

NB 

265 265 41 

NE 
NH 

NS 

266 266 42 42 

NH 
N NH 
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- continued 

Preparative 
Example 

Preparative 
Example 

Sulfamidate Product 

267 43 

N 
NH 

NH , 

268 268 44 44 

N 

NH 
NI 

269 45 45 

NS 

270 270 46 46 

N 

NH2 
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- continued 

Preparative 
Example 

Preparative 
Example 

Sulfamidate Product Product 

271 24 

The NS NH2 N 

27223 

NH 

NN NN NH 

273 273 25 25 

N 
NH 

- NH2 NwN 

274 26 

Z 

- NH 

NN . * ulill NH , 
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- continued 

Preparative 
Example 

Preparative 
Example 

Sulfamidate Product 

275 27 

NH 
NEN NH 

276 28 

N 

H | CNH , 
N 

277 277 29 

N 
NH NH 

NS NH 

27830 30 

NH 

N7 CNH , 
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- continued 

Preparative 
Example 

Preparative 
Example 

Sulfamidate Product 

279 31 

N 
NH 

NH2 

280 280 32 32 

N 

NH 
NH2 

281 33 33 

Ì NH 
NH2 

282 34 34 

NE 

NSV NH2 
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- continued 

Preparative 
Example 

Preparative 
Example 

Sulfamidate Product 

283 

NH 

NN NH2 

284 36 

NH estill NH NH2 

285 37 

N 
NH 

NH2 
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- continued 

Preparative 
Example 

Preparative 
Example 

Sulfamidate Product 

286 38 

NH2 

287 39 

| 
NS NH ANH , 

288 288 40 

N 
?? 

NN NH2 






























































































































































































































































































































































































































































































































































































































































































































































































































































































