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TITLE
RADIOPHARMACEUTICALS FOR IMAGING INFECTION AND INFLAMMATION

FIELD OF THE IIMNTION
The present invention provides novel radiophamaceuticals 

useful for the diagnosis of infection and inflammation, 
reagents and kits useful for preparing the 
radiopharmaceuticals, methods of imaging sites of infection 
and/or inflammation in a patient, and methods of diagnosing 
diseases associated with infection or inflammation in patients 
in need of such diagnosis. The radiopharmaceuticals bind in 
vivo to the leukotriene Β4 (LTB4〉 receptor on the surface of 
leukocytes which accumulate at the site of infection and 
inflamination ٠ The reagents provided by this invention are 
also useful for the treatment of diseases associated with 
infection and inflammation.

BACKGROUND OF THE IHNTION
The rapid diagnosis of diseases associated with focal 

infection and inflammation is a currently unmet clinical need. 
Inflammation is the result of the detection of an abnormality 
in the body, such as infection, by leukocytes. Leukocytes 
become activated and gravitate toward the site of the 
abnormality, when the leukocytes become fully activated they 
degranulate and release proteolytic enzymes as well as 
chemoattractants resulting in a chemotactic gradient and as a 
consequence the recruitment of additional leukocytes. The 
result is a concentration of activated leukocytes at the site. 
This localization provides ة means for diagnosing diseases 
associated with infection and inflammation through the use of 
leukocytes labeled with an externally detectable radioisotope 
and gamma scintigraphy.

Two approaches have been taken to utilize this mechanism 
for imaging infection and inflammation. The first involves 
isolating leukocytes from a patient, labeling the leukocytes 
with a radioisotope and then reinjecting the radiolabeled 
autologous leukocytes into the patient. This approach has 
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several drawbacks including the effect of the labeling 
methodology on the biological activity of the leukocytes 
manifest as a diminished nvnnber of competent leukocytes, and 
the hazards and inconvenience of handling the patient's blood. 
The second approach involves injecting into the patient a 
radiopharmaceutical that binds to activated leukocytes in 
vivo.

An example of the in vivo labeling approach is the use of 
radiolabeled monoclonal antibodies or fragments thereof that 
are directed against a leukocyte activation marker, as 
described in Morgan, Jr., U.S. Patent 5,376,356. A leukocyte 
activation marker is an antigen on the surface of the 
leukocyte that is poorly expressed or not expressed at all 
until activation of the leukocyte. This approach suffers from 
the disadvantages associated with the use ◦f many 
proteinaceous radiopha:rmaceuticals as diagnostics, namely, 
generally slow blood clearance which results in high 
background activity unless an inconveniently long period of 
time is allowed to pass between injection and imaging, and the 
possibility of an allergic reaction by the patient to a 
foreign protein.

It has been proposed that these problems can be overcome 
by using radiolabeled peptides that bind in vivo to surface 
receptors on activated leukocytes (Fischman et. al٠, Semin. 
Nucl. Med., 1994, 24, pp 154-168〉. The chemotactic peptide, 
fMLF, labeled with In-111. or Tc-99m have been shown to 
accumulate at sites of infection in experimental animal 
models. However, the peptide fMLF is a potent agonist for the 
leukocytes and thus has limited clinical applicability in a 
diagnostic radiopharmaceutical. The limitations include the 
potential for serious deleterious effects to the patient, such 
as a severe drop in white blood cell count, resulting from the 
activation of the leukocytes upon injection of even small 
amounts of the potent agonist peptide.

Another alternative approach has been described by Rubin 
et. al. in U.S. Patent 4,926,869 involving the use of a 
radiolabeled i^unoglobulin or fragment thereof. The 
immunoglobulin accumulates at the site of infection or 
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inflammation by a non—specific mechanism attributed to the 
leakage of labeled immunoglobulin from the circulation into 
the greatly expanded protein space at the site. However, this 
approach suffers from the sane disadvantages associated with 
the use of a proteinaceous substance as described above.

Therefore, there remains a need for new 
radiophawaceuticals for imaging infection and inflammation 
that have improved pharmacokinetics, especially faster blood 
clearance, and do not cause serious side-effects in patients.

Leukotriene Β4 (LTB4) is synthesized from arachidonic 
acid by the action of 5-lipoxygenase and leukotriene A4 
hydrolase. LTB4 is released by polymorphonuclear leukocytes 
(PMN), macrophages, mast cells, basophils and monocytes with 
each cell type having an LTB4 surface receptor. Endothelial 
cells, eosinophils and platelets do not generate LTB4. The 
binding of LTB4 to its surface receptor promotes chemotaxis in 
PMN'S, macrophages and eosinophils. It also induces PMN 
aggregation, adherence of PMNs to vascular endothelium and PMN 
diapedesis،

LTB4 in conjunction with PMN, macrophages, mast cells, 
basophils and monocytes has been implicated in a variety of 
diseases which involve undesirable inflammatory responses in 
diverse tissues, including infection, tissue injury and 
transient ischemia. In the case of reperfusion injury and 
transplant rejection, LTB4 together with PMN, macrophages and 
mast cells have been causally demonstrated to play a major 
role in the inflammatory processes associated with these 
phenomena. In addition, LTB4 in conjunction with PMN, 
macrophages, mast cells, basophils plays a pivotal role in 
the development of inflammatory bowel disease. Colonic 
mucosal scrapings from inflammatory bowel disease patients 
generate 6 fold more LTB4 than from corresponding normal 
subjects. Thus a radiopharmaceutical which binds to the LTB4 
receptor at sub-therapeutic levels should be able to rapidly 
detect inflammatory disease processes throughout the body.

In the present invention it has been found that 
radiopharmaceuticals capable of binding to the LTB4 receptor 
are useful for imaging sites of infection and inflammation.
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SUfY OF THE IHNTION
The present invention provides novel radiopharmaceuticals 

useful for the diagnosis of infection and inflamnation, 
reagents and kits useful for preparing the 
radiopharmaceuticals, methods of imaging sites of infection 
and/or inflammation in a patient, and methods of diagnosing 
diseases associated with infection or inflanation in patients 
in need of such diagnosis. The radiopharmaceuticals bind in. 
vivo to the leukotriene Β4 (LTB4) receptor on the surface of 
leukocytes which accumulate at the site of infection and 
inflammation. The reagents of this invention are also useful 
in the treatment of diseases associated with infection and 
inflamation.

The radiopharmaceuticals of the present invention are 
small molecules and so do not suffer from the disadvantages 
associated with radiolabeled proteins or antibodies. As 
antagonists, the radiopharmaceuticals have significantly 
diminished risk of producing side-effects. The 
radiopharmaceuticals of the present invention have utility in 
the rapid detection of inflammatory or infectious diseases 
such as inflammatory bowel, fever of unknown origin, 
reperfusion injury and transplant rejection. The reagents of 
this invention are useful in the treatment of diseases 
associated with infection and inflammation.

DETAILED DESCRIPTION OF THE IMNTION
[1] Thus, in a first embodiment, the present invention 

provides ة novel reagent capable of direct transformation 
into a radiopharmaceutical having a binding affinity for 
the LTB4 receptor of less than lOOOnM.

[2] In a preferred embodiment, the reagent is of the formula:

We~X~Ln~Y-Ln ٠ -Ch , We-X-Ln(Ln' -Ch) -Y/ or Z-Ln٠-Chz

wherein.
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wherein,
Al is N, c-OH, or CH;
A2 and A3 are independently N or CH；

is N or CR3；

A5 is 0 or s；

A6 is 0, CH2 or s;
A7 is С-0Н, N, NH, 0 or s；

A8 is NH, CH2, O, S, N, or CH;
A9 is N or CH;
a and b indicate the alternative positions of 

a double bond;

Ri is selected from the group: H, -C（：NH）NH2, С1-Сб 
alkyl substituted with 0-3 R4, Сг~Сб alkoxy 
substituted with 0-3 R4, aryl substituted with 
0-3 R5/ and heterocycle substituted with 0-3 
R5;

R2 is selected from the group: H, C1-C3 alkyl, 2ء- 
Сз alkenyl, cyclopropyl, cyclopropylmethyl, and 
aryl substituted with 0-3 R5；

R3 is -H, -OH or C1-C3 alkoxy;

or alternatively, Rl and R3 can be taken together 
with the atoms to which they are attached to 
form ة fused phenyl ring substituted with ◦-3 
R5;
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R4 is independently selected from the group: -F, 
-Cl, -Br, 一工,=0, -N(r6)(R7)/ and -CF3;

R5 is independently selected from the group: -F, 
-Cl, -Br, -I, -N(r6)(r7)z -CF3, C1-C3 alkyl, 
C1-C3 alkoxy, and methylenedi◦)^;

R6 and R7 are independently H or C1-C3 alkyl;

provided that when ٨1 and A2 are CH, A3 is C-X, and 
A4 is CR3, r! is selected from the group: 
C1-C5 alkyl substituted with 1-3 R4, C1-C5 
alkoxy substituted with 0-3 R4, and aryl 
substituted with 0-3 R5；

X is O, S, CH2 or CH：CH；

Ln is a linking group having the formula

(CR8R9)g-(Wl)h-(Ml)k-(CR10Rll)g ٠

wherein,

R8, r9/ Rio and R11 are independently selected at 
each occurrence from the group: a bond to Ln,, 
H, C1-C5 alkyl, and C1-C5 alkoxy, or 
alternatively, r8 and r9 or rIO and rII may be 
taken together to form 6-3 ة meÉered 
cycloalkyl or heterocycle;

w1 is independently selected from the group: 〇, s, 
C(：O)O, OC(：O), CH=CH, (OCH2CH2)p and 
(СН2СН2О)р|/ wherein p and p' are independently 
1-3;

is selected from the group:
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phenyl substituted with Q-3 r12f heterocycle 
substituted with 0-3 r!2 ر benzophenone 
substituted with 0-3 r!2ثم and diphenylether 
substituted with 0-3 R12；

R12 is independently selected from the group: a bond 
to Ln ٠ م  -COOR13, C1-C5 alkyl substituted with 
0-3 r!4, and С1~Сб alkoxy substituted with 0-3 
R14;

R13 is H or C1-C5 alkyl:

is independently selected from the group: a bond
to Ln1/ and -COOH;

g is 0-10;
h is 0-3;
k is 0-1;
g· is 0-5;

provided that when h is 0 and k is 0, g is > 1;

and provided that when wl is 〇 or s and k is 0, g ب
g ١ ةلم>أل

Y is selected from C(：O)NH, NHC(=O), ن：0ثم  C(：O)O, OC(=O), 
NHS(：O)2/ C(=O)NHS(：O)2z COOH, C(：O)NH2, NH(C=O)NH/ 
or tetrazole;

provided that from 0-1 of R9, rIO/ rII/ r!2, and R14 is a 
bond to Ln/ and when one of these variables is a 
bond to Ln// then Y is COOH, C(=O)NH2/ or tetrazole;

Ln， is a. linking group having the formula:

(w2 ) h I - ( CR15r!6 ) g" - (M2 ) k ' - (W2)hiI-(CR17R18)gl, , - (w2)hn ,

wherein.
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w2 is independently selected at each occurrence from 
the group: O, s, NH, NHC(：O), C(：O)NH, C(：O), 
C(：O)O, OC(=O), NHC(：O)NH/ so2/ (ОСН2СН2)3,
(CH2CH2٠)SI, (OCH2CH2CH2)S٠٠, (CH2CH2CH2O)t/ and 
(aa)t٠, wherein aa is independently at each 
occurrence an amino acid, ands, s', s", t, 
and t' are independently 1-10;

M2 is selected from the group: aryl substituted with 
0-3 R19, cycloalkyl substituted with 0-3 r!9, 

and heterocycle substituted with 0-3 r!9；

r!5/ r!6, r!7 and r!8 are independently selected at 
each occurrence from the group: =◦, COOH, SO3H, 
ΡΟ3Η, C1-C5 alkyl substituted with 0-3 r19, 

aryl substituted with 0-3 R19, benzyl 
substituted with 0-3 r!9, and C1-C5 alkoxy 
substituted with 0-3 r!9, NHC(=O)r20, 

C(=O)NHR20, NHC(=0)NHR20, NHR2O, r20/ and a bond 
to Ch；

R19 is independently selected at each occurrence 
from the group： COOR20, OH, NHR2O/ SO3H, ΡΟ3Η, 
aryl substituted with 0-3 r20/ heterocycle 
substituted with 0-3 r2٥, Cl-C5 alkyl 
substituted with 0-1 r21/ C1-C5 alkoxy 
substituted with 0-1 r21, and a bond to Ch;

r20 is independently selected at each occurrence 
from the group: H, aryl substituted with 0-1 
r21, heterocycle substituted with 0-1 r21/ 

cycloalkyl substituted with 0-1 r21/ 

polyalkylene glycol substituted with 0-1 r21, 

carbohydrate substituted with 0-1 r21, 

cyclodextrin substitukd with ◦-1 r21/ amino 
acid substituted with 0-1 r21, 

polycarboxyalkyl substituted with 0-1 

8
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R21 is a bond to Ch;

k1 is 0-2;
h1 is 0-2;
h" is 0-5; 
hl٠٠is0-2； 
g" is 0-10;
;is 0-10 اص

Ch is a metal bonding unit having a formula selected from 
the group:

Ο1/Ε\Ε|3/Ε\Ο3

Q2/E

Q1/E"Q2٩Q3Q1/E-Q2

;لأ
E٠Q٣

Q3
Qi

rQ2-E-Q٦
Qi 0ب

Q5

Eí٠q6؛"q2-E-q3-E-Q 
١Ε

· Q5
لأ

Q2-E"Q3٠E"٠q4"E~Q٩

9
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/Q2—E_Q3—E-q5—Е-Q6
Q1-E\ 

e/Q3-E-q4-E-q6 
q〆 E

5

٠1/Ε\ ζΕ\ /E ١ لآ£ر  
Ql Q2 Ea Q٢ Q6

3/E٩
Λ/Ε

Q4

E
Q6

م6
1-Ε\

Q2-—Ε\
 ٦ 。ج

ع/
E—Q3

q2~E—qS—E—q4—E—Q5—E"—0لم
/Е E

Q1 Q7

Q1/E
/Q2-e-q3-e—q4-E-q^「E-Q7

E٠
١Q6

10
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01/Ε
?q2— Б—■ о3— Eー。돠- Ε~" о®— E— о ر

E5 ل¿

q2—E—q3—E—q6-E—q7

Q5

٩2 ٢ك —E-q4—E-Q^—E—Q7
/t I \٠.

1 E E、

ئ Q6

?Б—Q،E—Q6—E—Q-"؟2/
/t ! 丄

Ql E E
Q3 Q5

مح5م5

5 Q7

、٠/Ε\Q2 ٦Q6

Q?/

wherein：

PR22r23/ P(NR24)r25r26z p(O)r25r26/ and
P(S)R25r26；

〇1. 〇2. Q3, Q4, Q5, Q6, Q7, and Q8 are independently
10 selected at each occurrence from the group:

,م«! nr22r23. s. SH, S(Pg), 〇,OH, PR22/

15 E is a bond, CH, or a spacer group selected from
the group: C1-C10 alkyl substituted with 0-3 
r27, aryl substituted with 0-3 r27, cycloalkyl 
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substituted with 0-3 r27/ heterocycloalkyl 
substituted with 0-3 r27, aralkyl substituted 
with 0-3 r27/ and alkaryl substituted with 0-3 
r27；

Ea is a C1~C1O alkyl group or a C3-C14 carbocycle;

r22, r23/ and r24 are each independently selected 
from the group: a bond to Ln1ر hydrogen, C1-C10 
alkyl substituted with 0-3 r27, aryl 
substituted with 0-3 r27, cycloalkyl 
substituted with 0-3 heterocycloalkyl
substituted with 0-3 r27/ aralkyl substituted 
with 0-3 r27, aikaryl substituted with 0-3 
r27/ heterocycle substituted with 0-3 r27, and 
an electron, provided that when one of r22 or 
r23 is an electron, then the other is also an 
electron;

additionally, ? كح  and r23 may combine to form ٠ 

=C(r3O)(r31)；

r25 and R26 are each independently selected from the 
group: a bond to Ln_, -он, C1-C10 alkyl 
substituted with 0-3 r27, C1-C10 alkyl 
substituted with 0-3 r27/ aryl substituted 
with 0-3 RZ،?/ cycloalkyl substituted with 0-3 
r27, heterocycloalkyl substituted with 0-3 
r27, aralkyl substituted with 0-3 r27/ aikaryl 
substituted with 0-3 r27/ and heterocycle 
substituted with 0-3 R27；

r27 is independently selected at each occurrence 
from the group: a bond to Lni/ =0, F, Cl, Br, 
工,-CF3, -CN, -CO2R28, -C(=O)r28, 

-C(=O)N(r28)2, -CHO, -CHARM, OC(=O)r28, 

-OC(=^OR28a, _or28, -oc(=^N(r28)2,

-Nr29c(=o)r28z -nr29c( o)OR28a,
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-NR29c(：0}N[R28)2t -Nr29so2n(r28)2z 

~NR29sO2R28a/ -SO3H, _SQ2R28^, _Sr28, 

_S(=0)r28٩ -SO2N(r28)2/ -N(r28)2/ 

-NHC(=NH)NHr28, -C(=NH)NHr28/ =N0r28, N◦2, 
٠-C(：O)NHOR28z -C(：O)NHNR28R28a/ -OCH2CO2H, 
2- (l-morpholino) etho:xy/ 。1시二5 alkyl, C2-C4 
alkenyl, C3-C6 cycloalkyl, C3-C6 
cycloalkylmethyl, C2-C6 alkoxyalkyl, aryl 
substituted with 0-2 r28, and a 5-10-meÉered 
heterocyclic ring system containing 1-4 
heteroatoms independently selected from N, s, 
and 0;

r28, r28٩ andR29 are independently selected at 
each occurrence from the group: a bond to Ln,, 
H, Cl-Сб alkyl, phenyl, benzyl, C1-C6 alkoxy, 
halide, nitro, cyano, and trifluoromethyl;

Pg is a thiol protecting group；

R30 and r31 are independently selected from the 
group:

H, C1-C10 alkyl, -CN, -CO2R34/ -C(=O)r34, 

-C(：O)N(r34)2/

C2~C1O 1-alkene substituted with 0-3 r33/ 

C2-C10 !-alkyne substituted with 0-3 ?33, 
aryl substituted with 0-3 r33,

unsaturated heterocycle substituted with ◦-3 
r33, and
unsaturated carbocycle substituted with 0-3 
R33；

or, alternatively, R30 and r31, may be taken 
together with the divalent carbon radical to 
which they are attached to form:

13
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r32 and r33 may be independently selected from the 
group: H, r34/ Cl-Cio alkyl substituted with 0- 
3 R34, C2-C10 alkenyl substituted with 0-3 r34, 

C2-C10 alkynyl substituted with 0-3 R34, aryl 
substituted with 0-3 r34, heterocycle 
substituted with 0-3 R34/ and carbocycle 
substituted with 0-3 r34；

or, alternatively, r32/ r33 may be taken together to 
form a fused aromatic or heterocyclic ring;

c and d indicate the positions of optional double 
bonds and n is 0 or 1,

r34 is independently selected at each occurrence 
from the group: =0, Ft cl, Br,工,-CF3, -CN, 
-CO2R35, -C(：O)r35, -C(：O)N(R35)2, -N(R3S)3 +

-CH2OR35, -OC(：O)R35, -OC(=O)OR35a, -OR35, 
-OC(=O)N(r35)2, -É6C(=O)R35, -NR36c(=0)0R35a, 
-NR36C(=O)N(r35)2, -NR36SO2N(R35)2, -NR36SO2R35a, 
-SO3H, -SO2R35a, -SR35, -s(=O)R35a, -SO2N(R35)2, 
-N(R35)2, -NHC(=NH)NHR35, -C(：NH)NHR35, =NOR35, 
-C(=O》NHOR35, -OCH2CO2H,
2- (l-morpholino) ethoxy;

r35, r3^)U/ and r36 are each independently selected at 
each occurrence from the group: hydrogen. Cl- 
Сб alkyl;

z is selected from the group:

14
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Aio is NR4! or -C（r41）：CH-;

RJ 7 is selected from the group: C（：O）-r42z 

CH=CR43c（：0）-r42/ ch2C（=O）-r42, and 
CH2CH2C（：O）-r42；

r38 is selected from the group: SR44/ SCH2r44, 

and S（：O）r44；

r39 is selected from the group: C1-C10 alkyl 
substituted with 0-3 r44, and 0 -لح٠أ  

alkoxy substituted with 0-3 r44；

r40 is c（=O）-r42； 

r41 is СН2С（：О）Ы（СНз）СН2СН2СбН5；

r42 is a bond to Ln，；

R43 is selected from the group: H and С1٠Сз
alkyl

r44 is phenyl substituted with 0-4 R45；

15



WO 98/15295 PCT/US97/18096

Rds is independently selected at each 
occurrence from the group： OR46/ 
C(=O)OR46z -Cl, -Br, -F, and N(r46)2；

5

10

15

20

25

30

r46 is independently selected at each 
occurrence from the group: H, and C1-C10 
alkyl; and

e indicates the position ◦f an optional double 
bond;

and pharmaceutically acceptable salts thereof.

[3] In a more preferred eÉodiment, the present invention 
provides a reagent, wherein:

We is selected from the group:

A5

wherein.

Al is N/ С-0Н, or CH;
A2 and A3 are CH;
A4 is CR3;
A5 is ٢د٠,
A6 is 0 or CH2;

R4 is independently selected from the group
-F, -Cl, =0， -N(r6)(r7), and -CF3；

R5 is independently selected from the group

16
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-F, -CI, -СРз, С1-Сз alkyl, С1-С3 alkoxy, and 
methylenedioxy;

X is 〇,CH2 or CH：CH；

5

10

15

20

R8, R9, Rio and rH are independently selected at 
each occurrence from the group: a bond to Lni/ 
H, C1-C5 alkyl, and C1-C5 alkoxy;

or alternatively, r8 and r9 or r1٥ and rII may be 
taken together to form a 3-6 membered 
cycloalkyl；

Ch is selected from the group:

Q1/E-Q2 Q1/E"Q2٩Q3

qi/E\q2/E\q3/E\q4

qi-e、
C/Q3-E-q4-E-q6 

〇/Ε ٦Q2 É

Q5

/Q2-E-q4-E-q5-E-Q7
Q1 ¿3 E١Q6

e/٥2_E_٩،E-q6-E-q7
Q١z

e/Q5

/Е 
Q7

م5

E
Q7

لمه له/
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wherein:

Q1/ Q2, Q3/ Q4/ q5, ن6ك  q7, and Q8 are independently 
selected at each occurrence from the group： 
NR22, nr22r23z ج, SHz S(Pg), OH;

E is a bond, CH, or a spacer group selected from 
the group: C1-C10 alkyl substituted with 0-3 
r27/ aryl substituted with 0-3 r27, cycloalkyl 
substituted with 0-3 r27, and heterocycle 
substituted with 0-3 r27；

Ea is CH or a C3-C6 carbocycle；

r22 and R،^3 are each independently selected from the 
group: a bond to Ln1, hydrogen, C1-C10 alkyl 
substituted with 0-3 r27/ aryl substituted 
with 0-3 r27, heterocycle substituted with 0- 
3 r27, and an electron, provided that when one 
of R22 or r23 is an electron;

additionally, r22 and r23 may combine to form 
=C(r3O)(r31)；

is independently selected at each occurrence 
from the group: a bond to Ln'/ 二〇, F, Cl, Br, 
I, -CF3, -CN, -COr28, -c(=O)r28, 

-C(=O)N(r28)2, -CH2OR28, -OC(=O)r28, 

-OC(：O)OR28a, -Or28, -OC(=O)N(r28)2, 

-Nr29c(=0)r28/ -NR29C(：O)OR28az 
-Nr29c(=O)N(r28)2， -nr29sO2N(r28)2， 

-NR29sO2R28a, -SO3H, -SO2R28a, -SR28, 
-S(：O)R28a, -SO2N(r28)2, -N(R28)2, 

-1C(=NH)NHr28z -C(=NH)№r28, ：nor28, N。2, 
-C(=O)NHOR28, -C(=O)NHNR28R28a, -OCH2CO2H, and

2-(!-morpholino)ethoxy;
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r28, R28a< and R29 are independently selected at 
each occurrence from the group： a bond to Ln,, 
H, and C1~C6 alkyl;

r30 and R31 are independently selected from the 
group:

-C٥2R34,
C2-C5 l-alkene substituted with 0-3 R33,
C2-C5 l-alkyne substituted with 0-3 R33, 
aryl substituted with 0-3 R33/ and 
unsaturated heterocycle substituted with 0-3 
R33;

R32 and R33 may be independently selected from the 
group:

H, R34；

or, alternatively, R32, R33 may be taken 
together to form a fused aromatic or 
heterocyclic ring;

R34 is independently selected at each occurrence 
from the group: -CO2R35, -C(：O)N(R35)2, 
"CH2OR35z -OC(：O)R35/ -ORBS, -SO3H, -N(R35)2, 
and -OCH2CO2H;

R35, R35a, and R36 are each independently selected at 
each occurrence from the group: hydrogen, 
C1-C3 alkyl;

R39 is selected from the group: C1-C10 alkyl 
substituted with ◦-1 r44, and Ci-C]i0 
alkoxy substituted with 0-1 r44；

R43 is H; and
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r46 is independently selected at each 
occurrence from the group: H, and C1-C5 
alkyl.

[4] In an even more preferred embodiment, the present 
invention provides a reagent, wherein:

R٠٤ IS selected from the group:
H, -C(=NH)NH2/ 6ح-اح alkyl substituted with 0-2 
R4, С1٠Сб alkoxy substituted with 0-2 R4, aryl 
substituted with 0-2 r5/ and heterocycle 
substituted with 0-2 R5；

R3 is -H, -OH or C1-C3 alkoxy;

or alternatively, Rl and R3 can be taken together 
with the atoms to which they are attached to 
form a fused phenyl ring substituted with 0-2 
R5;

R4 is independently selected from the group:
=0, and-N(R6)(R7)；

R5 is independently selected from the group:
-F, C1-C3 alkyl, C1-C3 alkoxy, and 
methylenedioxy;

X is 〇,CH2 or CH=CH;

R8, r9z Rio and Rii are independently selected at 
each occurrence from the group: a bond to Ln，， 
H, and 3ح-لح alkyl;

or alternatively, r8 and r9 or RlO and r1_l may be 
taken together to form a 3-6 membered 
cycloalkyl；

wl is 0;
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Μ1 is selected from the group:
phenyl substituted with 0-1 r!2/ heterocycle 
substituted with 0-1 r12, benzophenone 
substituted with 0-1 r!2, and diphenylether 
substituted with 0-1 r!2；

R12 is independently selected from the group: a bond 
to Ln■' -C00R13z C1-C5 alkyl substituted with 
0-1 r!4, and C1-C5 alkoxy substituted with 0-1 
R14；

M2 is selected from the group: aryl substituted with 
0-1 r!9, cycloalkyl substituted with 0-3 r19/ 

and heterocycle substituted with 0-1 R19；

Ch is selected from:

wherein,

Ql and Q4 are SH or S(Pg)；

Q2 and Q3 are NR22；

E is independently selected from the group: 
CHR27, CH2CHR27z CH2CH2CHR27, and 
CHR27c(=O);

r22 is selected from the group: H, С1-Сб alkyl 
substituted with 0-1 R27； and

r27 are independently selected from H and a 
bond to Ln1/
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/Е-q2
Ql :

wherein,

Q1 is NH2 or N=C(R30)(R31);

E is a bond;

Q2 is NHRLJ f wherein دادلآ is heterocycle 
substituted with r27, wherein the 
heterocycle is selected from pyridine and 
thiazole, r27 is selected from C(：O)NHr28 

and C(=O)r28, and r28 is a bond to Ln1；

r30 is selected from the group: -CO2R35, ◦2 -
Сз 1-alkene substituted with 0-1 r34, aryl 
substituted with 0-1 r34/ and unsaturated 
heterocycle substituted with 0-1 r34；

r31 is H;

r34 is independently selected at each 
occurrence from the group: -CO2R34, 
-OR34z -SO3H, and -N(r34)2；

r35 is independently selected at each 
occurrence from the group: hydrogen, and 
methyl;

A10 is NR4!；

r39 is C1-C10 alkoxy substituted with 1 r44；

and

r45 is independently selected at each 
occurrence from the group: OH, C(=O)OH, 
-Cl, -F, and №2.
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[5] In a further embodiment, the present invention provides a 
reagent selected from：

4-ethyl-2-(4-fluorophenyl) 一[5-[5,5-dimethyl-6-[[6-[[[(2- 
sulfonylphenyl)methylene]hydrazino]-3- 
pyriainyl· ]carbonyl]amino]hexyl]oxy]phenol;

4-ethyl-2-( 4-fluorophenyl) -[5_[4-[[6-[[[ (2- 
sulfonylphenyl)methylene]hydrazino]-3- 
pyriainyl] carbonyl] amino ]butyl] oxy] phenol;

2-[[[5- [ [ (6- [ (4,б-diphenyl-2-pyridinyl) oxy]-1-
hexanamino]carbonyl]-2-pyridinyl]hydrazono]methyl]- 
benzenesulfonic acid;

2-[[[5-[[2,2-dimethyl-6"[(6-fluorophenyl-4-phenyl-2- 
pyridinyl) oxy] -l-hexanamino] carbonyl] -2- 
pyridinyljhydrazonojmethyl]-benzenesulfonic acid;

2-[[[5- [ [N- [6*  [ (6-(4-fluorophenyl)-4-phenyl-2-pyridinyl)oxy]- 
hexanoyl]-tyrosine-O-[3-propanamino]]carbonyl]-2- 
pyriainyl]hydrazono]-methyl]-benzenesulfonic acid;

2-[[[5-[ [N- [6-[(4,6-diphenyl-2-pyridinyl)oxy]-hexanoyl]- 
tyrosine-O-[З-propanamino]]carbonyl]-2- 
pyridinyl]hydrazono]-methyl]-benzenesulfonic acid;

2-[[[5- [ [N- [6-[(4-(3,4-methylenedioxyphenyl)-6-phenyl-2- 
pyridinyl) oxy] -hexanoyl]-tyrosine-O- [3-propanamino] ] - 
carbonyl] -2-pyridinyl]hydrazono] -methyl] -benzenesulfonic 
acid;

2-[[[5-[ [alpha-N- [6-[(4,6-diphenyl-2-pyridinyl)oxy]-hexanoyl]- 
lysine-epsilon-N-amino] carbonyl] -2-pyridinyl]hydrazono] - 
methyl]-benzenesulfonic acid;
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4-ethyl-2- (4-fluorophenyl)-5-[(5,5-dimethyl-6-
Énohexyl) oxy]phenol N- [4- (carboxy) benzyl]-N,Ν' -bis [2一 

thioethyl]-glycinamide Conjugate;

Benzenesulfonic Acid, 2-[[[5-[[[6-[(4,6-diphenyl-2- 
pyridinyl)oxy]-2,2-dimethyl-l-hexyl]aza]carbonyl]-2- 
pyriainyl]hydrazono]methyl] ;

2- [ [ [5-[[ [ [6- [ (4,6-Diphenyl-2-pyridinyl)。xy]-hexanoyl]-4- 
sulfonamiayl]benzylamino]carbonyl]-2-pyridinyl]一 

hydrazono]methyl]-benzenesulfonic acid;

4-ethyl-2-(4-fluorophenyl) -[5-[6,6-dimethyl-7-[[6-[[[(2- 
sulfonylphenyl ) methylene]hydrazino]-3 -
pyridinyl]carbonyl]amino]heptyl]o^^y]phenol;

4-ethyl_2-(5-pyrazolyl)-[5_[5,5_dimethyl_6_[[6-[[[ (2- 
sulfonylphenyl) methylene]hydrazino]-3 - 
pyridinyl]carbonyl]amino]hexyl]oxy]phenol;

the Conjugate Between 2-[6-[(4/6-Diphenyl-2-pyridinyl)-
oxy]pentyl]-6-(8-amin٠-5-aza-4-oxooctyloxy)- 
benzenepropanoic Acid and Benzenesulfonic Acid, 2-[[[5- 
[[(2,5-Dioxo-l-pyrroliainyl)oxy]carbonyl]-2-pyridinyl]- 
hydrazono]methyl];

the Conjugate Between 6- (H-Amino-3,6/ 9-trioxaundecyloxy) -2- 
[5-[(5-ΟΧΟ-1-(2-propenyl)-5,6,7,8-tetrahydro-2٠ 
naphthalenyi) ογγ]pentylo:<y] benzenepropanoic Acid and 
Benzenesulfonic Acid, 2-[[[5-[[(2,5-DÍ0X0-l- 
pyrrolidinyl)oxy]carbonyl]-2-pyridinyl]hydrazono]n٦ethyl]；

4-ethy 1,-2-(4-fluorophenyl) - [5- [6,6-dimethyl-7- [ [6-
[[[phenylmethylenejhydrazino] -3-

pyridinyl]carbonyl]amino]heptyl]oxy]phenol;
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N-((6-((l-aza-2-phenylvinyl)amino) (3-pyridyl)) sulfonyl)-3-(1-
((N-(2-phenylethyl) carbamoyl) methyl)-5- 
(phenylmethoxy)indol-З-yl) prop-2-enamide;

propyl 3-((7-(3-(6-ethyl-4-(4-fluorophenyl)-3- 
hydrox?zpheno^) propoxy)-8-propylchroman-2-
yl) carbonylÉnoJpropanoate, 2- (2-azd-2-( (5-carbamoyl (2- 
pyridyl) amino) vinyl) benzenesulfonic acid;

3-((フー(-(6-ethyl-4-(4-rluorophenyl)-3-hydroxyphenoxy) propoxy)-
8-propylchroman-2-yl)carbonylamino)prOpyl-2- 
methylpropanoate2)-2 م-aza-2((5-carbamoyl(2- 
pyriayl) amino) vinyl) benzenesulfonic acid;

N-(3-((7-(3-(6-ethyl-4~(4-fluorophenyl)-3-
hydro^ypheno^) propoxy)-8-propylchroman-2-
У-L) carbonylamino) propyl) -2-methylpropanamide , 2-(2-aza-2- 
((5-carbamoyl(2-pyridyl)) amino) vinyl) benzenesulfonic 
acid;

2-(2-aza-2-( (5-(N-(6)-ة-ethyl-3-hydroxy-4-(l-methylpyrazol-5- 
yl) phenoxy)-22-dimethylhexyl) carbamoyl) (2- 
pyridyl))amino)vinyl)benzenesulfonic acid;

2- (2-aza.-2- ( (5- (N- (6- (6-ethyl-3-hydroxy-4-(l-methylpyrazol-5- 
yl) phenoxy)-2,2-dimethylhexyl) carbamoyl) (2 - 
pyridyl)) amino)vinyl)benzenesulfonic acid;

2-(2-aza-2-((5-((3-((6-ethyl-4-(4-fluorophenyl)-3- 
hydroxyphenoxy)methyl) piperidyl) carbonyl) ( 2- 
pyridyl))amino)vinyl》benzenesulfonic acid；

2-(((4-(N-(6-(4,б-Diphenyl(2-pyridyloxy))-2,2- 
dimethylhexyl) carbamoyl) phenyl)methyl ) ( 2- 
sulfanylethyl) amino)-N-(2-sulfanylethyl)ethanamide ；

2-(2-Aza-2-((5-(N-(3-(2-(2-(3-(5-(4-(5-(4,6-d±phenyl(2- 
pyridyloxy))-1,l-dimethylpentyl)(1,2,3,5- 
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tetraazolyl)) pentanoylamino) propoxy)ethoxy) ethoxy〉propyl ) 
carbamoyl) (2-pyridyl) ) amino) ٦Tinyl) benzenesulfonic Acid;

2- لم2غل٦ة-حلآ-ع  kS- لآلم- لم٦-لألم-لألم-لم٦-نآلم-لم5-لم5-لألم , لألم - 
pyridyloxy))-1,l-dimethylpentyl)(1,2,3,4- 
tetraazolyl))pentanoylamino) 
propoxy) ethoxy) ethoxy)propyl) carbamoyl) (2- 
pyridyl)) amino)vinyl) benzenesulfonic Acid;

4 لأ-لألم٦ةة-لأ-لملم5-إلم لألم - لألم - لألم - لألم - لألم - لألم - لألم - لألم - لم5- لم4- لم5- لم r 6- 
diphenyl (2-pyridyloxy))-1,l-dimethylpentyl)(1,2,3,5- 
tetraazolyl))pentanoylamino)ethoxy)ethoxy)ethoxy)ethoxy)- 
ethoxy) ethoxy) ethoxy) ethyl) carbamoyl) (2- 
pyridyl) )amino)vinyl)benzenesulfonic Acid;

2-(2-Aza-2-((5-(N-(5-(4-(5-(4,6-diphenyl(2-pyridyloxy))-l,l- 
dimethylpentyl) (1,2,3,5-tetraazolyl))pentanoylamino)-1- 
(6-deoxy-ß-cyclodext]71 ) carbamoyl ) pentyl ) carbamoyl ) (2 - 
pyridyl) ) amino) vinyl)benzenesulfonic Acid;

2-(2-Aza٠2-((5-(N-(3-(2-(2-(3-(2"(5-(5-(4,6-diphenyl(2- 
pyridyloxy))-1,l-dimethylpentyl) (1,2,3,4-
tetraazolyl)) acetylamino) propoxy)ethoxy)ethoxy)propyl)- 
carbamoyl) (2-pyriäyl)) amino)vinyl)benzenesulfonic Acid;

2- (2-Aza-2-((5-(N-(3-(2-(2-(3-(2-(4-(5-(4,6-diphenyl(2-
pyridyloxy))-1,l-dimethylpentyl)(1,2,3,5-
tetraazolyl) )acetylamino)pr٥poxy)ethoxy)etho^)propyl)- 
carbamoyl)(2-pyridyl))amino)vinyl)benzenesulfonic Acid;

3- (6- (3-(N- (5-((6-((l-Aza-2-(sulfophenyl)vinyl〉amino) (3-
pyridyl) ) carbonylamino) -5- (N- (ω-
methoxypolyethylene (750)glycoxyethyl) carbamoyl) pentyl)- 
carbamoyl) propoxy) 2-(5-(4, б-diphenyl (2- 
pyridyloxy) )pentyloxy) phenyl )propanoic Acid;

3-(6-(3-(Ν-(3-(2-(2-(3-((6-((1-Αζά-2-(2-
sulfophenyl)vinyl)amino) (3-

26



WO 98/15295 PCT/US9^18096

5

10

15

20

25

30

35

pyridyl)) carbonylamino)propoxy)ethoxy)ethoxy)propyl〉- 

carbamoyl) propoxy)2-(5-(4, б-diphenyl (2- 
pyridyloxy) ) pentyloxy) phenyl ) propanoic Acid;

3—(6—(3-(N- (5— ( (6-((l-Aza-2-(2-sulfophenyl)vinyl·)amino) (3- 
pyridyl ))carbonylamino)-5-(N-(2,3,4,5,6- 
pentahydro٠exyl ) carbamoyl ) pentyl ) carbamoyl ) propoxy) 2- 
(5-(4, б-diphenyl(2"pyridyloxy)) pentyloxy) phenyl) propanoic 
Acid;

3-(6-(3-(N-(3-((6-((l-Aza-2-(2-sulfophenyl)vinyl)ainino)(3- 
pyridyl ))carbonylamino) propyl) carbamoyl) propoxy)-2-(5-(5- 
oxo-!-prop-2-enyl(2-6,7,8-
trihydronaphthyloxy))pentyloxy)phenyl)propanoic Acid;

6 لآ- لم -나-섟- دلم-فيلآلم-لألم-لألم-لألم-لألم-لألم-لألم-لم ةلم ~ к للم-ظ2ة-لأ-لألم - 
sulfophenyl) vinyl) axnino) (3- 
pyriayl ) ) carbonylamino) ethoxy)- 
ethoxy) ethoxy) ethoxy) ethoxy)- 
ethoxy)ethoxy)ethyl) carbamoyl)propoxy)-2-(5-(5-ΟΧΟ-1- 
ргор-2-епу1(2-6,7,8د 
trihydronaphthyloxy))pentyloxy)phenyl)propanoic Acid;

3-(6-(3-Ν- (5- ( (6-((l-Aza-2-(2-sulfophenyl) vinyl) amino) (3- 
pyridyl))carbonylamino)-5-(N-(2,3,4,5,6- 
pentahydroxyhexyl) carbamoyl) pentyl) carbamoyl)propoxy-2- 
(5-(5-ox٥-l-prop-2-enyl(2-6,7,8- 
trihydronaphthyloxy) )pentyloxy) phenyl )propanoic Acid;

3-(6-(3-N-(5-((6-((l-Aza-2-(2-sulfophenyl)vinyl)aniino)(3- 
pyriayl))carbonylamino)-5-(N-(6-deoxy-ß-
cyclodextryl ) carbamoyl) pentyl ) carbamoyl ) propoxy-2-(5-(5- 
ox٠-l-prop-2-enyl(2-6,7,8-
trihydronaphthyloxy))pentyloxy)phenyl)propanoic Acid;

3-(6-(3-(N- (3-( (6-((l-Aza-2-(2-sulfophenyl)vinyl)amino) (3- 
pyridyl ) ) -Gly-Lys-Lys-Lys ) aminopropyl ) carbamoyl ) propoxy) -

27



PCT/US97/18096WO 98/15295

5

10

15

20

25

30

35

2،-(5-(5٠oxo-l-prop-2-enyl(2-٠6,7/8~ 
trihydronaphthylo^) ) pentyloxyز phenyl ) propanoic Acid;

2-Sulfobenzaldehyde (E)-N-[3-(б-Hydrazinonicotinamido)propyl]-
3-[6-[[(2, б-dichlorophenyl)thiojmethyl]-3- (2- 
phenylethoxy〉-2-pyridinyl]-2-propenamide Hydrazone;

2-Sulfobenzaldehyde (E)-N-[36)ا-Hydrazinonicotinamido)propyl]- 
3- [6- [ (phenylthio)methyl] -3- (2-phenyletho:xy) -2- 
pyridinyl]-2-propenamide Hydrazone;

2-Sulfobenzaldehyde (E)-N-[3-(6-Hydrazinonicotinamido)propyl]- 
3-[6-[ [ (2-chlorophenyl)thiojmethyl]-3-(2-phenylethoxy)-2- 
pyriainyl] ٠-2-propenämide Hydrazone；

2-Sulfobenzaldehyde (E) -N- [3- (6-HydrazinonicotinÉdo)propyl] - 
3-[б-[[(2,б-dimethylphenyl)thiolmethyl]-3-(2- 
phenylethoxy)-2-pyridinyl]-2-propenamide Hydrazone;

2-Sulfobenzaldehyde (E)-N-[3-(б-Hydrazinonicotinamido)propyl]- 
3-[6-[[(2,3,5,6-tetrafluorophenyl)thio]methyl]-3-(2- 
phenyletnoxy)-2-pyridinyl]"2-propenamide Hydrazone;

2-Sulfobenzaldehyde (E)-N-[3-(6-Hydrazinonicotinamido)propyl]- 
3-[6-[[(،-hydroxyphenyl)thio]methyl]-3-(2-phenylethoxy)-
2- pyridinyl]-2-propenamide Hydrazone;

2-Sulfobenzaldehyde (E)-N-[2-(б-Hydrazinonicotinamido)ethyl]-
3- [6-[[(2,б-dichlorophenyl)thiojmethyl]-3- (2- 
phenylethoxy)-2-pyridinyl]-2-propanamide Hydrazone;

2-SujLfobenzaldehyde N- [3- ( б-Hydrazinonicotinamido) propyl 1- ل- 
[3- ([1,1' -biphenyl] -4-ylmethyl) -2H-l-benz0pyran-7-yl]- 
cyclopentanecarboxamide Hydrazone;

2-Sulfobenzaldehyde 6-[5-(б-Hydrazinonicotinamido)pentyloxy]-
5-(2-propenyl)-1,2,3,4-tetrahydronaphthalen-l-one 
Hydrazone;
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2-Sulf0benzaldehyde6-[6-(6-Hydrazin0nic0CÍnamid0)hexyl0xy]-5- 
(2-propenyl)-1(2,3/4-tetrahydronaphthalen-l-one 
Hydrazone；

2-Sulfobenzaldehyde 6-[6-(б-Hydrazinonicotinamido)-4,4- 
dimethylpentyloxy]-5-(2-propenyl)-1,2,3,4- 
tetrahydronaphthalen-l-one Hydrazone;

2-Sulfobenzaldehyde 6-[6-(б-Hydrazinonicotinamido)-5,5- 
dimethylhexyloxy]-5-(2-propenyl)-1,2,3,4- 
tetrahydronaphthalen-l-one Hydrazone;

2-Sulfobenzaldehyde 6-[4-(б-Hydrazinonicotinamido)buto)cy]،5- 
(2-propenyl)-1,2,3,4-tetrahydronaphthalen-l-one 
Hydrdzone；

2-Sulfobenzaldehyde 6-[3-(б-Hydrazinonicotinamido)propoxy]-5- 
(2-propenyl)-1,2,3,4-tetrahydronaphthalen-l-one 
Hydrazone;

2-Sulfobenzaldehyde 6-[2-(б-Hydrazinonicotinamido)ethoxy]-5- 
(2-propenyl)-1,2,3,4-tetrahydronaphthalen-l-one 
Hydrazone;

2-[ [ [5- [ [2,2-Dimethyl-6-[(4-(3,4-methylenedioxyphenyl)-6- 
phenyl-2-pyridinyl)oxy]-l-hexanamino]carbonyl]-2- 
pyridinyl]hydrazono]methyl]-benzenesulfonic acid;

N-[2,2-Dimethyl-6-[(4-(3,،-methylenedioxyphenyl)-6-phenyl-2- 
pyridinyl)oxy]-hexyl]-bis-S-(l-ethoxyethylmercapto- 
acetyl)pentanoate;

2-[[[5-[[N-[6-[(4,6-diphenyl-2-pyridinyl)oxy]-hexanoyl]- 
glycine-alpha-amino]carbonyl]-2-pyridinyl]hydrazono]- 
methyl]-benzenesulfonic acid;
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2- Acetyl-4-ethyl-[5-[6-[[6-[[[(2-
sulfQnylphenyl) methylene]hydrazino3~ل - 

pyridinyl]carbonyl] amino]hexyl]oxy]phenolًا

2/4-Diethyl-[5-[5/5-dimethyl-6-[[6-[[E(2- 
suiLonylphenyl) methylene]hydrazino]-3- 
pyridinyl ]carbonyl]amino]hexyl]oxy]phenolًا

3- (4-(5-(4/б-diphenyl(2-pyridyloxy))pentyloxy)-3-
ethoxyphenyl)-N-((6-hydrazino(3-pyridyl)) sulfonyl) prop-2- 
enamide；

2-((6-((l-aza-2-(2-sulfophenyl) vinyl)-amino) (3- 
pyridyl》)carbonyl)-7-(5-(4,б-diphenyl(2-pyridyl- 
oxy)) pentyloxy)-1,2,3,4-tetrahydro-isoquinoline-3- 
carboxylic acid;

2-((6-((l-aza-2-(2-sulfophenyl) vinyl)·amino) (3- 
pyridyl)carbonylamino)-3-(4-(5-(4,б-diphenyl(2- 
pyridyloxy)) pentyloxy)phenyl) propanoic acid;

2- ((6-((l-aza-2-(2-sulfophenyl〉vinyl)-amino)(3-
pyridyl)carbonylamino)-3-(2-(5-(4,б-diphenyl(2- 
pyridyloxy)) pentyloxy) phenyl) propanoic acid;

3- ((6-((l-aza-2-(2-sulfophenyl) vinyl) amino) (3-
pyridyl)carbonylamino)-3-(N-(6-(4,б-diphenyl(2- 
pyridyloxy)〉-2,2-dimethylhexyl) carbamoyl) propanoic acid;

2-(2-άΖά-2-((5-(Ν-(3-(2-(2-(3-((1-((Ν-ιηθ٠1-Ν-(2- 
phenylethyl) carbamoyl)methyl) -5-(phenylmethoxy)-indol٠٠2- 
yl) carbonylamino) propoxy) ethoxy) ethoxy)propyl)- 
carbamoyl)(2-pyridyl)) amino)vinyl)benzenesnlfonic acid;

2-(2-((6-((l-aza-2-(2-sulfophenyl)vinyl)-amino)(3- 
pyridyl) carbonylamino)-3-carb٥xypr٠panoylamino)-3-(2١" (5- 
(4,6-diphenyl (2-pyridyloxy) ) pentyloxy) phenyl ) propanoic 
acid;
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2-(2ãza-2-((5-(N-(2-(N-(3-(2-(2-(3-(2-(2,5-dioxoimidazolidin-
4-yl)  acetylamino) -propoxy) ethoxy) ethoxy)-
propyl)carbamoyl)-1-(N-(6-(4, б-diphenyl(2-pyridyloxy)) -
2 f 2 -dimethylhexyl ) carbamoyl ) -ethyl ) carbamoyl ( 2- 
pyridyl) )^in。)·vinyl)benzenesulfonic acici;

6-((6-( (l٠aza-2-(2-sulfophenyl)-vinyl)amino)(3- 
pyridyl)carbonylamino)-2-((1-((N-methyl-N-(2- 
phenylethyl) carbamoyl)methyl) -5- (phenylmethoxy) indol-2_ 
yl)carbonylanino)hexanoic acid;

1-(3-((6-( (l-aza-2-(2-sulfophenyl) vinyl) amino)-(3- 
pyridyl)carbonylamino)-3-(N-(6-(4,б-diphenyl(2-
pyrlayioxy) )-2,2 -dimethylhexyl ) carbamoyl ) propanoylamino ) - 
ethane٠٠٠٠l,2٠-dicarb0xylic acid;

1- (2-(3- ( (6-( (l-aza-2-(2-sulfophenyl)vinyl)·amino) (3-
pyridyl)carbonylamino)-3-(N-(6-(4,б-diphenyl(2- 
pyridyloxy) )-2,2-äimethylhexyl) carbamoyl) propanoylanino)- 
З-carboxypropanoylainino) ethane-l, 2-dicarboxylic acid;

2- (2-aza-2-( (5-(N-(1-(N-(6-(4,б-diphenyl (2-pyridyloxy))-2,2-
dimethylhexyl)carbamoyl)-2-(3-(((4,5,6-trihydr٠xy-3-
(hydroxymethyl ) (2-oxanyl)) amino) carbonylamino)- 
propanoylamino) ethyl ) carbamoyl ( 2 -pyirdyl ) ) amino ) vinyl ) - 
benzenesulfonic acid;

2- (2-aza٠-2-((5-((6- (4-benzo [d] 1,3-dioxolan-5-yl-6-phenyl (2- 
pyridyloxy) ) -2,2-dimethylhexanoyl-amino) sulfonyl) - (2- 
pyridyl))amino)vinyl)benzenesulfonic acid;

6-(4-benz٥[d] 1,3-dioxolan-5-yl-6-phenyl(2-pyridyloxy))-N-(1- 
(N- ( (6-hydrazino (З-pyridyl) ) sulfonyl) cabamoyl) -2- (4- 
hydroxyphenyl ) ethyl )-2,2-dimethylhexanamide ;
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4-(4,б-diphenyl (2-pyridyloxy))-N- <1-(N-(1-(N-((б-hydrazino(3- 
pyridyl)) sulfonyl)cabamoyl)-2-(4-hydroxyphenyl)ethy!〉- 

carbamoyl)-isopropyl)butanamide;

3-(4-"6-((l-aza-2~(2-sulfophenyl)vinyl)amino) (3- 
pyridyl) ) carbonylamino) -propos)phenyl) -2- (2,2-dimethyl- 
6-(5-oxo-l-prop-2-enyl(2-6,7,8-
trihydronaphthyloxy))hexanoylamino)propanoic acid;

3-((6-((l-aza-2-(2-sulfophenyl) vinyl) amino) (3- 
pyridyl)carbonylamino)-3-(N-(6-(4-benzo[d]1,3-dioxolan-5- 
yl-6-phenyl(2-py٣idyloxy))-2,2-
dimethylhexyl) carbamoyl) propanoic acid;

2-(2-aza-2-((5-(N-(1-(N-(6-(4-benzo[d]1,3-dioxolan-5-yl-6- 
phenyl(2-pyridyloxy))-2,2-dimethyl-hexyl)carbamoyl)-2-(4- 
hydroxyphenyl) ethyl) carbamoyl (2-pyridyl)) amino) vinyl)- 
benzenesulfonic acid;

2-((6-((l-aza-2-(2-sulfophenyl) vinyl) amino) (3-
pyridyl)carbonylamino)-2-(2,2-din٦ethyl-6-(5-oxo-l-prop-2- 
enyl(2-6,7,8-trihydronaphthyloxy))hexanoylamino)acetic 
acid;

2- ((6-((l-aza-2-(2-sulfophenyl)vinyl) amino) (3-
pyridyl)carbonylamino)-2-(2/2-dimethyl-٠6-(5-oxo-l-prop-2- 
enyl(2-6,7,8-trihydronaphthyloxy))hexanoylamino) acetic 
acid；

3- ((6٠((l-aza-2-(2-sulfophenyl)vinyl)amino)(3-
pyridyl)carbonylamino)-3-(N-(6-(6-ethyl-3-hydroxy،4- 
phenylphenoxy)"2,2٠dimethylhexyl)carbamoyl) propanoic 
acid;

2-((6-((l-aza-2-(2-sulfophenyl) vinyl) amino) (3-
pyridyl)carbonylamino》-2-(6-(4-benzo[d]1,з-dioxolan-5-yl- 
б-phenyl(2-pyridy!٠xy))-2,2-dimethylhexanoylamino)acetic 
acid;
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2-(2-aza-2-( (5-(N-(5-((3-((N-(6-(4,б-diphenyl(2-pyridyloxy))-
2.2- dimethylhexanoylainino) -3-(4- 
hydroxyphenyl)propanoylamino)-1-(N-(2,3,4,5,6- 
pentahydro٠exyl ) carbamoyl ) pentyl ) carbamoyl ( 2 — 
pyridyl) )amino) vinyl)benzenesulfonic acid;

2-(2-aza-2-((5-(N-(5-((3-((N-(6-(،-benzo[d]1,3-dioxolan-5-yl-
6-phenyl(2-pyridyloxy))-2,2-dimethylhexyl)-carbamoyl)-2- 
(N-(2,3,4,5,6-pentahydroxyhexyl) carbamoyl) -
ethyl) carbamoyl (2-pyridyl)) amino) vinyl) benzenesulfonic 
acia；

2-(2-aza-2-((5-(N-(5-((3-((N-(6-(4-benzo[d]l,3-dioxolan-5-yl- 
б-phenyl(2-pyridyloxy))-2,2-
dimethylhexyl) carbamoyl) amino)phenyl) carbony-Lamino) -1- (N- 
(2,3,4,5,6-
pentahydroxyhexyl) carbamoyl) pentyl) carbamoyl ( 2 - 
pyridyl)) amino)vinyl)benzenesulfonic acid;

2-((6-((l-aza-2-(2-sulfophenyl) vinyl) amino) (3- 
pyridyl)) carbonylamino)-3-(N-(6-(4-benzo[d]1,З-dioxolan-
5-yl -6-phenyl (2-pyridyloxy))-2,2-
dimethylhexyl) carbamoyl)-propanoyiamino)-3- 
carboxypropanoylamino)-3-carboxypropanoylamino)-ethane-
1.2- dicarboxylic acid;

2-((6-((l-aza-2-(2-sulfophenyl)vinyl)an٦ino)(3-
pyridyl) ) carbonylamino) -3-(2-(5 - (،-benzo [d] 1, з-dioxolan-
5-yl-6-phenyl(2-pyridyloxy))pentyloxy)phenyl)propanoic  
acid.

In a second embodiment, the present invention provides a novel 
kit comprising a reagent described previously.

In another preferred embodiment, the kit further comprises a 
reducing agent.
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In another more preferred embodiment, the reducing agent is 
tin(II).

In another even more preferred embodiment, the kit further 
comprises one or more ancillary ligands.

In another further preferred embodiment, the ancillary ligands 
are tricine and TPPTS٠

In a third embodiment, the present invention provides ة novel 
radiolabeled LTB4 binding agent wherein the radioisotope 
is selected from 99n٦Tc, lllln, 95tc, 62cuz 61Qäf 6 Ga, 
123工,125工,18ρ, lie, 13ν, 15〇, and 75Br.

In another preferred embodiment, the radiolabeled LTB4 binding 
agent is prepared from a previously described reagent 
wherein the radioisotope is لآرد٦ن?٠

In another more preferred embodiment, the radiolabeled LTB4 
binding agents is selected from:

99n١Tc (tricine) (TPPTS) (4-ethyl-2- (4-fluorophenyl) - [5- [5,5- 
dimethyl-б- [ [ [6-diazenido-3-|
pyridinyl]carbonyl] amino]hexyl]oxy]phenol);

99n١Tc (tricine) (TPPDS) (4-ethyl-2- (4-fluorophenyl) - [5- [5,5- 
dimethyl-б-[[[6-diazenid0-3-
pyridinyl] carbonyl] amino] he^l] oxy] phenol);

99mTc(tricine)(TPPMS)(4-ethyl-2-(4-fluorophenyl)-[5-[5,5- 
dimethyl-б-[[[6-diazenia0~3-
pyridinyl]carbonyl]amino]hexyl]oxy]phenol);

99n٦Tc (tricine) (З-sulfonatopyridine) ) (4-ethyl-2_(4- 
fluorophenyl)-[5-[5,5-dimethyl-6-[[٢6-diazenido-3- 
pyridinyl]carbonyl]amino]hexyl]oxy]phenol);
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99mTc(tricine)(TPPTS)(4-ethyl-2-(4-fluorophenyl)-[5-[4-
[[[6-diazeniäo-3-
pyridinyl]carbonyl] amino]butyl]oxy]phenol);

99mTc(tricine)(TPPTS)(2-[[5-[[(6-[(4,6-diphenyl-2- 
pyridinyl)oxy]-l-hexanamino]carbonyl]-2— 
pyridinyl)diazenido]);

99mTc(tricine)(TPPTS)(2-[[5-[[2,2-dimethyl-6-[(6- 
fluorophenyl-4-phenyl-2-pyridinyl)oxy]-1- 
hexanamino]carbonyl]-2-pyridinyl]diazenido]);

99mTc(tricine)(TPPTS) (2-[[5-[[N-[6-[(4,6-diphenyl-2- 
pyridinyl)oxy]-hexanoyl]-tyrosine-◦-[3- 
propanamino]]carbonyl]-2-pyridinyl]diazenido]);

"lUTcitricine) (TPPTS) (2~[[[5-[[Ν-[6-[(4-(3/4- 
methylenedio:xyphenyl)-6~-pheny!٠-2-pyridinyl) oxy] - 
hexanoyl]-tyrosine-O-[3-propanamino]]-carbonyl]-2- 
pyridinyl]diazenido]);

"inTc(tricine)(TPPTS)(2-[[[5-[[alpha-N-[6-[(4,б-diphenyl- 
2-pyridinyl)oxy]-hexanoyl]-lysine-epsilon-N-  
^ino]carbonyl]-2-pyridinyl]diazenido]);

99mTc(tricine)(TPPTS)(2-[[[5-[[[6-[(4,6-diphenyl-2- 
pyridinyl) oxy] -2 · 2-dimethyl-l-hexyl] aza] carbonyl] -2- 
pyridinyl]diazenido]);

99n١Tc(tricine) (TPPTS) (4-ethyl-2- (4-fluorophenyl) - [5- [6,6- 
dimethyl-7-[[6-[[б-diazenido]-3-
pyridinyl]carbonyl] amino]heptyl]oxy]phenol);

99n٦Tc(tricine) (TPPTS) (2-[6-[(4,6-Diphenyl-2-pyridinyl)- 
o^cyjpentyl] -6- (8- [ [ [б-diazenido]-٩- 
pyridinyl] carbonyl] Éno-5-aza-4-ox٥octyloxy)- 
benzenepropanoic Acid);
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99ттс(tricine) (3-pyridinesulfonic acid)) (2-[б- [ (4,б- 
Diphenyl-2-pyridinyl) oxy]pentyl]-6-(8-[[ [6- 
diazenido]-3-pyridinyl]carbonyl]awino-5-aza-4- 
oxooctyloxy)benzenepropanoic Acid);

99n٦Tc (tricine〉(3,5-pyridinedicarbo:<ylic acid) (2-[6-[(4,6- 
Diphenyl-2-pyridinyl)oxy]pentyl]-6-(8-[[[6- 
diazenido]-З-pyridinyl]carbonyl]amino-5-aza-4- 
oxooctyloxy)benzenepropanoic Acid);

99n٦Tc (tricine) (TPPTS) (6- (11- [ [ [б-diazenido] -3- 
pyridinyl]carbonyl] amino-З,6,9-trioxaundecyloxy)-2- 
[5-[(5-ΟΧΟ-1-(2-propenyl)-5,6,フ,8-tetrahydr0-2- 
naphthalenyl) oxy]pentyloxy]benzenepropanoic Acid);

99mTc(tricine)(TFP)(6-(11-[[٢6-diazenid٠]-3- 
pyridinyl]carbonyl] amino-З , 6,9-trioxaundecyloxy)-2- 
[5- [ (5-ΟΧΟ-1-(2-рг٠репу1)-5,6,/,8-tetrahydr٥-2- 
naphthalenyl) oxy]pentyloxy]benzenepropanoic Acid);

99n٦Tc (tricine) (3,5-pyridinedicarboxylic acid) (6- (11- [ [ [6- 
diazenido] -З-pyridinyl] carbonyl] amino-З ,6,9- 
trioxaundecyloxy)-2-[5-[(5-ΟΧΟ-1-(2-propenyl)-
5,6,7,8-tetrahydro-2-naphtha_Lenyl  ) oxy] pentyloxy]- 
benzenepropanoic Acid);

99mTc(tricine)(isonicotinic acid)(6-(11-[[[6-diazenido]-
З-pyridinyl]carbonyl]amino-З , 6,9-trioxaundecyloxy) - 
2-[5- [ (5-ΟΧΟ-1-(2-propenyl)-5,6,7,8-tetrahydr٠-2- 
naphthalenyl ) oxy ] pentyloxy] benzenepropanoic Acid);

99n١Tc (tricine) (nicotinic acid) (6-(ll-[[[6-diazenido]-3- 
pyriainyl]carbonyl]amino-З,6,9-trioxaundecyloxy)-2- 
[5- [ (5-ΟΧΟ-1-(2-propenyl)-5,6,7,8-tetrahydro-2~ 
naphthalenyl)oxy]pentyloxy]benzenepropanoic Acid);

99n٦Tc (tricine) (3-pyridinesulfonic acid) (6-(11-[[[6- 
diazenido]-З-pyridinyl]carbonyl]amino-З,6,9- 

36



WO 98/15295 PCT/US97/18096

5

10

15

20

25

30

35

trioxaundecylo)5) ] -5] - 2- (/؟-ΟΧΟ-1-(2-propenyl) 一

5,6,7,8-tetrahydro-2-naphthalenyl)oxy] pentyloxy]- 
benzenepropanoic Acid);

99mTc(tricine)(hydroxyethylisonicotinamide)(6-(11-[[[6- 
diazenido]-З-pyridinyl]carbonyl]amino-З,6,9- 
trioxaundecyloxy)-2-[5-[(5-ΟΧΟ-1-(2-propenyl)- 
5,0,/,8-tetrahydro-2-naphthalenyl)Qxy]pentyloxy]- 
benzenepropanoic Acid);

99mTc(tricine) (4-methyl-5-imidazolemethan٠l) (6- (11- [ [ [6- 
diazenido]-3-pyridinyl]carbonyl]amino-З,6,9- 
trioxaundecyloxy)-2-[5-[(5-ΟΧΟ-1-(2-propenyl)-
5.6.7.8- tetrahydro-2-naphthalenyl)oxy]pentyloxy]- 
benzenepropanoic Acid);

99n١Tc (tricine) (4-methyl-5-thiazoleethanol) (6- (11- [ [ [6- 
diazenido] -З-pyridinyl] carbonyl] amino-З ,6,9- 
trioxaundecyloxy) -2-[5- [ (5-ΟΧΟ-1-(2-propenyl)-
5.6.7.8- tetrahydro-2-naphthalenyl) oxy]pentyloxy]- 
benzenepropanoic Acid);

99n٦Tc (tricine) (pyridine) (6- (11- [ [ [б-diazenido] -3- 
pyridinyl] carbonyl] amino-З , 6,9-trioxaundecyloxy) -2- 
[5- [ (5-ΟΧΟ-1-(2-propenyl) -5,6,7,8-tetrahydro--2- 
naphthalenyl) oxy]pentyloxy]benzenepropanoic Acid);

99¾ (tricine) (4-pyridylethylsulfonic acid) (6-(11-[[[6- 
diazenido] -3-pyriainyl] carbonyl] amino-3,6,9- 
trioxaundecyloxy)-2-[5-[(5-ΟΧΟ-1-(2-propenyl)- 
5,6/7,8-tetrahydro-2-naphthalenyl) oxy]pentyloxy]- 
benzenepropanoic Acid);

99n٦Tc (tricine) (TPPTS) (N-((6-(diazenido) (3-
pyridyl) ) sulfonyl) -3- (1- ( (N- (2-
phenylethyl) carbamoyl) methyl)-5-
(phenylmethoxy)ind0i-3-yl)pr0p-2-enamide);
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99mTc(tricine)(TPPTS)((2-((5-carbamoyl(2- 
pyridyl·)diazenido) ethyl 3-((7-(3-(б-ethyl—4-(4_ 
fluorophenyl)-3-hydroxyphenoxy) propoxy)-8- 
propylchroman-2-yl)carbonylamino)propanoate);

"n٦Tc(tricine) (TPPTS) (3- ( (7-卜(6êthyl-4- (4- 
fluorophenyl)-hydroxyphenoxy)propoxy)-8- 
propylchroman-2-yl)carbonylamino)propyl-2- 
methylpropanoate/ 2-(2((5-carbamoyl(2- 
pyridyl)diazenido) ;

99mTc(tricine)(TPPTS)(N-(3-((7-(3-(6-ethyl-4-(4- 
fluorophenyl〉-3-hydroxz/phenoxy) propoxy)-8- 
propylchroman-2-yl) carbonylamino)propyl)-2- 
methylpropariÉde, 2- (2- ( (5-carbamoyl (2- 
pyridyl))diazenido) ;

99 Tc(tricine)(TPPTS) (2-(2-((5-(N-(6-(6-ethyl-3-hydroxy-
4- (liettiylpyrazol-5-yl)phenoxy) -2,2- 
dimethylhe^l) carbamoyl) (2_pyridyl) )diazenido);

99mTc(tricine)(З-pyridinesulfonic acid)(2-(2-((5-(N-(6- 
(6-ethyl-3-hydro^-4-(l-methylpyrazol-5-yl)phenoxy)- 
ム 2-dimethylhexyl) carbamoyl) (2_руту1) )diazenido);

99mTc(tricine) (TPPTS) (2-(2-((5-((3-((6-е٠1-4-(4- 
fluorophenyl)-3-
hydroxyphenoxy)methyl) piperidyl) carbonyl) (2- 
pyridyl))diazenido);

"ттс (tricine) (TPPTS) (2- (2-( (5- (N- (3-(2- (2- (3- (5-(5- (5- 
(4,б-diphenyl(2-pyridyloxy))-1,1-
dimethylpentyl) (1,2,3,4-tetraazolyl))pentanoylamino) 
propoxy)ethoxy)ethoxy)propyl) carbamoyl) (2- 
pyridyl))diazenido);

99mTc(tricine) (TPPTS) (2-(2-((5-(Ν-(2-(2-(2-(2-(2-(2-(2-
(2- (5-(4-(5-(4,б-diphenvl(2-pyridyloxy))-1,1- 
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dimethylpentyl) (1,2,3,5 -
tetraazolyl) )pentanoylamino) ethoxy) ethoxy) ethoxy) eth 
oxy) ethoxy) ethoxy) ethoxy) ethyl) carbamoyl) (2- 
pyridyl) )diazenido);

99n٦Tc(tricine)(TPPTS)(2-(2-((5-(N-(5-(4-(5-(4,6- 
diphenyl (2-pyridyloxy))-1,l-dimethylpentyl) (1,2,3,5- 
tetraazolyl) )pentanoylamino) -1- (б-deoxy-ß- 
cyclodextryl ) carbamoyl ) pentyl ) carbamoyl ) (2- 
pyridyl))diazenido);

99iÎ٦Tc(tricine) (TPPTS) (3-(6-(3-(N-(5-((6-(diazenido) (3- 
pyridyl) ) carbonylamino) -5- (N- (ω-
methoxypolyethylene (75 0)glycoxyethyl) carbamoyl)penty 
1 ) carbamoyl ) propoxy) 2-(5-(4,6-diphenyl (2- 
pyridyloxy) ) pentyloxy) phenyl) propanoic Acid);

9hcCtricine) (TPPTS) (3-(6-(3-(Ν-(3-(2-(2-(3-((6- 
(diazenido) (3-
pyridyl ) ) carbonylamino) propoxy) ethoxy) ethoxy) propyl ) 
carbamoyl)propoxy) 2-(5-(4, б-diphenyl (2-
pyridyloxy) ) pentyloxy) phenyl) propanoic Acid〉 ً

99mTc(tricine)(TPPTS)(3-(6-(3-(N-(5-((6-(diazenido)(3- 
pyridyl)) carbonylamino)-5-(N-(2,3,4,5,6- 
pentahydroxyhexyl ) carbamoyl ) pentyl ) carbamoyl )- 
propoxy) 2- (5- (4 , б-diphenyl (2-
pyridyloxy) )pentylo^)phenyl)propanoic Acid);

99mTc(tricine)(TFP)(3-(6-(3-(Ν٠(5-((6-(diazenido)(3- 
pyridyl) ) carbonylamino) -5- (N- (2,3,4,5,6- 
pentahydroxyhexyl ) carbamoyl ) pentyl ) carbamoyl )- 
propoxy)2-(5-(4,б-diphenyl(2-
pyridyloxy) ) pentyloxy) phenyl) propanoic Acid);

99mTc(tricine) (TPPTS) (3-(6-(3-(N-(3-((6-(ciiazenido)(3- 
pyriayl ) ) carbonylamino ) propyl ) carbamoyl ) propoxy ) -2 - 
(5-(5-oxo-l-prop-2-enyl(2-6,7,8-
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trihydronaphthylo:<y) ) pentyloxy) phenyl ) propanoic 
Acid);

99mTc(tricine) (TFP) (3-(6-(3-(N--(3-((6-(diazenido) (3- 
pyridyl ) ) carbonylamino ) propyl ) carbamoyl ) propoxy) -2 ~ 
(5-(5-oxo-l-prop-2-enyl(2-6,7,8- 
trihydronaphthyloxy)) pentyloxy)phenyl) propanoic 
Acid);

99n٦Tc (tricine) (pyridine) (3- (6- (3- (N٠ (3- ( (6- (diazenido) (3- 
pyridyl))carbonylamino) propyl) carbamoyl) propoxy)-2- 
(5-(5-oxo-l-prop-2-enyl(2-6,7,8- 
trihydronaphthyloxy)) pentyloxy)phenyl) propanoic 
Acid);

 -3-(6-(3-Ν-(2-(2-(2-(2-(2-(2-(2-(2) (TPPTS) (tricine) ئج9
((6-(diazenido) (3-pyridyl)) carbonylamino)ethoxy)- 
ethoxy)ethoxy)ethoxy)ethoxy)-
ethoxy)ethoxy)ethyl)carbamoyl)propoxy)-2-(5-(5-ΟΧΟ- 
l.-prop-2-enyl (2-6,7,8-
trihydronaphthyloxy) )pentyloxy)phenyl)propanoic 
Acid);

99mTc(tricine)(TPPTS)(3-(6-(3-Ν-(5-((6-(diazenido)(3- 
pyridyl))carbonylamino)-5-(N-(2,3,4,5,6- 
pentahydroxyhexyl) carbamoyl) pentyl) carbamoyl )- 
propoxy-2-(5-(5-oxo-l-prop-2-enyl(2-6,7,8- 
trihydronaphthyloxy)) pentyloxy)phenyl) propanoic 
Acid);

99mTc(tricine)(TPPTS)(3-(6-(3-Ν-(5-((6-(diazenido)(3- 
pyridyl)) carbonylamino)-5-(N-(6-deoxy-ß- 
cyclodextryl) carbamoyl) pentyl) carbamoyl)propoxy-2- 
(5-(5-oxo-l-prop-2-enyl(2-6,7,8- 
trihydronaphthyloxy) ) pentyloxy) phenyl) propanoic 
Acid);
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99mTc(tricine)(TPPTS)(3-(6-(3-(N-(3-((6-((diazenido)(3-
pyridyl))-Gly-Lys-Lys-
Lys ) aminopropyl) carbamoyl) propoxy)-2-(5-(5-ΟΧΟ-1-
ргор-2-епу1(2—6,7,8-
trihydronaphthyloxy)) pentyloxy〉phenyl) propanoic 
Acid);

99mTc(tricine)(TPPTS) ((E)-N-[3-(6- 
diazenidonicotinamido)propyl]-3-[6-[[(2,6- 
dichlorophenyl)thio]methyl]-3-(2-phenylethoxy)-2- 
pyridinyl] -2-propenÉde);

"n٦TC(tricine) (TPPTS) ( (E) -N-[3-(6- 
â٠iazenid٥nicotinÉdo)propyl]-3-[6-
[(phenylthio)methyl]-3-(2-phenylethoxy)-2- 
pyridinyl]-2-propenamide);

99mTc(tricine)(TPPTS)((Ε)-Ν-[3-(6- 
diazenidonicotinamido)propyl]-3~[6-[[(2- 
chlorophenyl)thio]methyl]-3-(2-phenylethoxy)-2- 
pyridinyl)-2-propenamide);

99mTc(tricine)(TPPTS)((Ε)-Ν-[3-(6- 
diazenidonicotinamido)propyl]-3-[6-[[(2,6- 
dimethylphenyl)thio]methyl]-3-(2-phenylethoxy) -2- 
pyridinyl]-2-propenamide);

99mTc(tricine)(TPPTS)((E)-N-[3-(6- 
diazenidonicotinamido) propyl]-3-[6-[[(2,3,5,6- 
tetrafluorophenyl)thio]methyl]-3-(2-phenylethoxy)-2- 
pyridinyl] -2-propenamide);

9hcCtricine) (TPPTS) ((Ε)-Ν-[3-(6- 
diazenidonicotinamido)propyl]-3-[6-[[(2,3,5/6- 
tetrafluorophenyl)thio]methyl]-3-(2-phenylethoxy)-2- 
pyridinyl] -2-propenanide);
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99n٦Tc(tricine) (TPPTS) (6- [6- (б-diazenidonicotinamido)-4,4- 
dimethylpentyloxy]-5-(2-propenyl) -1,2,3,4- 
tetrahydronaphthalen-1-one);

99mTc(tricine)(TPPTS)(2-[[[5-[[2,2-Dimethyl-6-[(4-(3,4- 
methylenedioxyphenyl)-6-phenyl-2-pyridinyl)oxy]  -1- 
hexanamino] carbonyl] -2-pyridinyl]diazenido);

99mTc(tricine)(TPPTS)(2-[[[5-[[Ν-[6-[(4,6_diphenyl-2- 
pyridinyl) oxy] -hexanoyl] -glycine-alpha- 
amino] carbonyl] -2-pyridinyl] diazenido〉;

99mTc(tricine)(TPPTS)(2,4-Diethyl-[5٠[5,5-dimethyl-6-[[6- 
[[diazenido]-3i
pyridinyl] carbonyl] amino]hexyl] oxy]phenol);

99mTc(tricine)(TPPTS)(2-((6-(diazenido)(3-
pyridyl) carbonylamino) -3- (2- (5-(4,6-diphenyl (2- 
pyridyloxy) ) pentyloxy) phenyl) propanoic acid〉;

99mTc(tricine)(TPPTS)(3-((6-(äiazenido)(3-
pyridyl) carbonylamino) "3- (N- ( 6- (4 , б-diphenyl (2- 
pyridyloxy) ) -2,2-dimethylhexyl) carbamoyl)propanoic 
acid〉 ً

99mTc(tricine)(TPPTS)(2-(2-((6،(diazenid٥)(3-
pyridyl) carbonylamino)-З-carboxypropanoylamino) "3- 
(2-(5-(4,6-diphenyl(2-
pyridyloxy) ) pentyloxy) phenyl ) propanoic acid);

"mTcCtricine) (TPPTS) (2-(2-·((5-(Ν-(2-(Ν-(3-(2-(2-(3-(2- 
(2,5-dioxoimidazolidin-4-yl) acetylamino) - 
propoxy) ethoxy) ethoxy) -propyl) carbamoyl) -1- (N- (6-
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(4 , б-diphenyl· (2-pyridy 1٠^) )-2,2- 
dimethylhe)٢yl ) carbamoyl ) "ethyl ) carbamoyl ( 2 - 
pyridyl) )diazenido);

99n٦Tc (tricine) (TPPTS) (1- (3- ( (6-(diazenido) - (3- 
pyridyl)carbonylamino)-3-(N-(6-(4,б-diphenyl(2- 
pyridyloxy))-2,2-
dimethylhe^l ) carbamoyl ) propanoylamino ) -ethane-1,2 - 
dicarboxylic acid);

99n١Tc(tricine)(TPPTS)(2-(2-((5-(N-(l-(N-(6-(4,6- 
diphenyl(2-pyridyloxy))-2,2-
dimethylhexyl) carbamoyl)-2-(3-(((4,5,6-trihyäroxy-3- 
(hydrox١rmethyl)(2-oxanyl)) amino) carbonylamino)- 
propanoylamino) ethyl) carbamoyl (2-
pyridyl))diazenido);

99ттс(tricine)(TPPTS)(2-(2-((5-((6-(4-benzo[d]1,3- 
di0X01an-5wyl-6-phenyl(2-pyridyloxy))-2,2- 
dimethylhexanoyl-amino) sulfonyl)-(2- 
pyridyl))diazenido);

99n٦Tc (tricine) (TPPTS) (3- ( (6- ( (diazenido) (3- 
pyridyl)carbonylamino)-3-(N-(6-(4-benzo[d]1,3- 
dÍ0X01an-5-yl-6-phenyl(2-pyridyloxy))-2,2- 
dimethylhexyl) carbamoyl) propanoic acid)ブ

99n٦Tc (tricine) (TFP) (3-( (6-( (diazenido〉(3- 
pyridyl) carbonylamino) -3-(N- (6- (4-benzo [d] 1,3- 
di0X01an-5-yl-6-phenyl(2-pyridyloxy))-2,2- 
dimethylhexyl) carbamoyl) propanoic acid);

99mTc(tricine)(TPPTS)(2-(2-((5-(Ν-(1-(Ν-(6-(4- 
benzo[d]1,3-dioxolan-5-yl-6-phenyl(2-pyridyloxy))- 
2,2 -dimethyl-hexyl) carbamoyl)-2-(4-
hydroxyphenyl) ethyl) carbamoyl (2-pyriayl) ) diazenido);
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"mTcftricine)(TPPTS)(2-((6-(diazeniäo)(3-
pyridyl)carbonylamino)-2-(6-(4-benzo[d]1,З-dioxolan- 
5-yl-6-phenyl(2-pyridyloxy))-2,2- 
dimethylhexanoylamino)acetic acid);

99mTc(tricine)(TPPTS)(2-(2-((5-(N-(5-((3-((N-i6-(4/6-٠ 

diphenyl (2-pyridyloxy) ) -2,2-dimethylhexanoylanino) - 
3- (4-hydroxyphenyl) propanoylainino) -1- (N- (2,3,4,5,6- 
pentahydroxyhexyl) carbamoyl) pentyl) carbamoyl (2 ~ 
pyridyl))diazenido);

99mTc(tricine)(TPPTS)(2-(2-((5μ(Ν-(5-((3-((Ν-(6-(4- 

benzo[d]1,3-dioxolan-5-yl-6-phenyl(2-pyridyloxy) ) -
2.2- dimethylhexyl》-carbamoyl)-2-(N-(2,3,4,5,6- 
pentahydroxyhexyl) carbamoyl)-ethyl) carbamoyl (2- 
pyridyl))diazenido);

"n٦Tc(tricine) (TPPTS) (2-(2-((5-(Ν-(5-((3-((Ν-(6-(4- 
benzo [d] 1,3-dioxolan-5-yl-6-phenyl (2-pyridyloxy))-
2.2-
dimethylhexyl ) carbamoyl ) amino ) phenyl ) carbonylamino )- 
!-(N-(2,3,4,5,6-
pentahydroxyhexyl ) carbamoyl ) pentyl ) carbamoyl ( 2 - 
pyridyl))diazenido);

99mTc(tricine)(TPPTS)(2-((6-(diazenido)(3-
pyridyl)) carbonylamino)-3-(N-(6-(4-benzo[d]3 وئ- 
äioxolan-5-y٠L-6-phenyl (2-pyridyloxy) ) -2,2- 
dimethylhexyl) carbamoyl) -propanoylamino) -3- 
carboxypropanoylamino) -3-carbo:xypropanoylamino)- 
ethane-l,2-dicarboxylic acid);

99!(tricine) (TPPTS) (2-((6-(diazenido) (3- 
pyriayl))carbonylamino)-3-(2-(5-(4-benzo[d]l,3- 
di0X01an-5-yl-6-phenyl(2-
pyridyloxy))pentyloxy)phenyl)propanoic acid);
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99n٦TcO(4-ethyl-2-(4-fluorophenyl)-5-[(5z5~dimethyl~6- 
aminohexyl) o^]phenol N- [4-(carboxy)benzyl] -Ν/Ν١ - 

bis [2-thiolatoethyl]-glycinamide); and,

99ттсО(N-[2,2-Dimethyl-6-[(4-(3,4-methylenedioxyphenyl) - 
6-phenyl-2-pyridinyl) oxy]-hexyl]-bis(mercapto- 
acetyl)pentanoate).

In a fourth embodiment, the present invention provides a novel 
method of detecting sites of infection and inflammation 
in a mammal comprising administering to said manal a 
radiolabeled LTB4 binding agent and then detecting said 
sites using a radiation detecting probe.

In a fifth embodiment, the present invention provides a novel 
method of imaging sites of infection and inflammation in 
a mammal comprising administering to said mammal a 
radiolabeled LTB4 binding agent and then imaging said 
sites using a planar or ring gamma camera.

In a sixth embodiment, the present invention provides a novel 
method of diagnosing disease in a mammal associated with 
infection and inflamation comprising imaging said mammal 
using a radiolabeled LTB4 binding agent and determining 
the presence ◦f said disease.

In a seventh eÉoairnent, the present invention provides a 
novel compound having the formula:

We--O،(CR54R55)kii-Yi；

wherein,

wei is selected from the group:
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r47 is selected from the group: С1٠Сб alkyl 
substituted with 0-3 r50, С1-Сб alkoxy 
substituted with 0-3 ?50/ aryl substituted with 
0-3 R51, and heterocycle substituted with 0-3 
r51；

r48 and r49 are selected from the group: 3ح-اح 
alkyl, C2-C3 alkenyl, cyclopropyl, 
cyclopropylmethyl, and aryl substituted with 
0-3 r51；

r50 is independently selected from the group: -F, 
-Cl, -Br, -I, =0, -N(rS2)(r53), and -CF3 ;

RSI is independently selected from the group: -F, 
-Cl, -Br, -I, -N(r52)(r53)/ -CF3, C1-C3 alkyl, 
C1-C3 alkoxy, and methylenedio^；

r52 and r53 are independently H or C1-C3 alkyl;

R54 and RSS are independently selected at each occurrence 
from the group: H, C1-C5 alkyl, and C1-C5 alkoxy, 
or alternatively, r54 and r55 may be taken together 
to form a 3-6 meÉered cycloalkyl;

k" is 4-7;

Y' is selected from the group: C(=O)NHR56, NHC(=O)r56/ 

and 1C(=O)NHR57；
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Ese is selected from the group: aromatic heterocycle 
substituted with 0-3 r58/ aryl substituted with 0-3 
R58, and Cl-Cs alkyl substituted with 1-3 r59；

r57 is selected from the group: heterocycle substituted 
with 0-3 ?58/ aryl substituted with 0-3 r58/ and Cl- 
C5 alkyl substituted with 0-3 r60；

?58 is independently selected at each occurrence from the 
group: -Cl, -F, -Br, -I, C0OR61z ٠r61/ C(：O)N(r61)2/

；С1-Сз alkyl substituted with 0-3 r62 صلة

r59 is independently selected at each occurrence from 
the group: -Cl, -F, -Br, -I, COOR61, Or61, 

C(=O)N(r61)2, N(r61)2, and NHC(=O)r63, provided that 
at least one r59 is NH(C=O)r63；

r60 is independently selected at each occurrence from 
the group: -Cl, -F, -Br/ 一エ,COOR61, Or61, 

C(=O)N(r61)2, N(r61)2, and NHC(=O)r63；

r61 is independently selected at each occurrence from the 
group: H, and C1-C5 alkyl;

r62 is independently selected at each occurrence from the 
group: -Cl, -F, -Br, -工,COOR64, Or64/ C(：O)N(r64)2,

and NH(C：O)r64；

R63 is independently selected at each occurrence from the 
group: aryl substituted with 0-3 R65, and
heterocycle substituted with 0-3 r65；

r64 is independently selected at each occurrence from the 
group: H, and C1-C5 alkyl;

r65 is independently selected at each occurrence from the 
group: -Cl, -F, -Br,一工,COOR66, OR66, and
C(：O)N(r66)2； and
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R66
group: H, and C1-C5 alkyl;

and pharmaceutically acceptable salts thereof.

In another preferred embodiment, the present invention 
provides a novel compound, wherein:

r50 is independently selected from the group: -F, -Cl, 
=0, -N(r52)(r53)z and -CF3;

r51 is independently selected from the group: -F, -Cl, 
-CF3, C1-C3 alkyl, C1-C3 alkoxy, and methylenedioxy;

R54 and R55 are independently selected at each occurrence 
from the group: H, C1-C3 alkyl, and C1-C3 alkoxy;

k" is 5-6;

r56 is selected from the group: pyridine substituted 
with 0-3 r58/ aryl substituted with 0-3 R58, and Cl- 
C3 alkyl substituted with 1-3 R59；

r57 is selected from the group: pyridine substituted 
with 0-3 R58, aryl substituted with 0-3 R58, and Cl- 
C3 alkyl substituted with 0-3 r6٥；

R58 is independently selected at each occurrence from the 
group: -Cl, -F, COOR61, or61, and C(0》N(r61〉2；

r59 is independently selected at each occurrence from 
the group: COOR61, OR6]., C(=O)N(r61)2z and 
NHC(=O)r63, provided that at least one r59 is 
NH(C=O)R63;
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Reo is independently selected at each occurrence from 
the group: COOR61, OR61, C(=O)N(r61)2, and 
NHC(=O)r63；

r61 is independently selected at each occurrence from the 
group: H, and C1-C5 alkyl;

r63 is independently selected at each occurrence from the 
group: phenyl substituted with 0-3 r65z and 
pyridine substituted with 0-3 r65； and,

r65 is independently selected at each occurrence from the 
group: -Cl, -F, COOR66/ and OR66.

In another more preferred embodiment, the present invention 
provides a novel compound, wherein:

r47 is phenyl or p-fluorophenyl;

R48 is phenyl substituted with 0-1 r51；

R49 is C2-C3 alkyl;

RSI is -F or methylenedioxy;

R54 and R55 are independently H or methyl;

R56 is selected from the group:
pyridine substituted with 0-1 R58/ phenyl 
substituted with 0-1 r58, and C1-C3 alkyl 
substituted with 1-3 r59；

r57 is selected from the group:
pyridine substituted with 0-1 R58/ phenyl 
substituted with 0-1 ?58/ and C1-C3 alkyl 
substituted with 0-3 r60；
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RSS is independently selected at each occurrence from the 
group： -F, CO٠H< ^ndOH;

R59 is independently selected at each occurrence from 
the group: СООН/ OH, and NHC（：O）r63z provided that 
at least one r59 is NH（C：O）r63；

r60 is independently selected at each occurrence from 
the group: COOH, OH, C（=O）NH2, and NHC（：O）R63；

R61 is independently selected dt each occurrence from the 
group: H, and Cl-Сз alkyl;

R63 is independently selected at each occurrence from the 
group: phenyl substituted with 0-1 r65f and
pyridine substituted with 0-1 r65； and

r65 is independently selected at each occurrence from the 
group: -Cl, -F, COOH, and OH.

In another even more preferred embodiment, the compounds is 
selected from:

and.
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In an eighth embodiment, the present invention provides a 
novel method of treating disease in a mammal associated 
with infection and inflamation comprising administering 
to said mammal a therapeutically effective amount of a 
previously described compound.

When any variable occurs more than one time in any 
constituent or in any formula, its definition on each 
occurrence is independent of its definition at every other 
occurrence. Thus, for example, if a group is shown to be 
substituted with 0-2 r52/ then said group may optionally be 
substituted with up to two r52/ and r52 at each occurrence is 
selected independently from the defined list of possible r52 . 

Also, by way of example, for the group -N(r53)2, each of the 
two r53 substituents on N is independently selected from the 
defined list of possible R53. Combinations of substituents 
and/or variables are permissible only if such combinations 
result in stable compounds.

By "reagent，' is meant a compound of this invention 
capable of direct transformation into a radiopharmaceutical of 
this invention. Regents may utilized directly for the 
preparation of the radiopharmaceuticals of this invention or 
may be a component in a kit of this invention.

The term "binding agent" means a radiopharmaceutical of 
this invention having affinity for and capable of binding to 
LTB4. The binding agents of this invention have Ki < lOOOnM.

By "stable compound" or "Stahle structure" is meant 
herein a compound that is sufficiently robust to survive 
isolation to a useful degree of purity from a reaction 
mixture, and formulation into an efficacious diagnostic agent.
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The tenn "substituted", as used herein, means that one or 
more hydrogens on the designated atom or group is replaced 
with a selection from the indicated group, provided that the 
designated atom٠s or group's normal valency is not exceeded, 
and that the substitution results in a stable compound, when 
a substituent is keto (i.e., =0〉, then. 2 hydrogens on the atom 
are replaced.

The term "bond", as used herein, means either a single or 
double bond.

The term '■salt", as used herein, is used as defined in 
the CRC Handbook of Chemistry and Physics, 65th Edition, CRC 
Press, Boca Raton, Fla, 1984/ as any substance which yields 
ions, other than hydrogen or hydroxyl ions.

As used herein, "alkyl" is intended to include both 
branched and straight-chain saturated aliphatic hydrocarbon 
groups having the specified niimber of carbon atoms; 
"cycloalkyl" or "carbocycle" is intended to include saturated 
and partially unsaturated ring groups, including mono-,bi- or 
poly-cyclic ring systems, such as cyclopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl and 
adamantyl； "bicycloalkyl" is intended to include saturated 
bicyclic ring groups such as [3 I 3 ٠ 0ل bicyclooctane, 
[4 ٠ 3 ٠ 0]bicyclononane, [4.4.0]bicyclodecane (decalin), 
[2.2.2]bicyclooctane, and so forth.

As used herein, the term "alkene" or "alkenyl" is 
intended to include both branched and straight-chain groups of 
the formula СпН2п-1 having the specified number of carbon 
atoms .

As used herein, the term "alkyne" or "alkynyl" is 
intended to include both branched and straight-chain groups of 
the formula CnH2n-3 having the specified nÉer of carbon 
atoms.

As used herein, "aryl" or "aromatic residue" is intended 
to mean phenyl or naphthyl, which when substituted, the 
substitution can be at any position.

As used herein, the term "heterocycle" or "heterocyclic 
ring system" is intended to mean ة stable 5- to 7- membered 
monocyclic or bicyclic or 7- to 14-meÉered bicyclic or 
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tricyclic heterocyclic ring which may be saturatedz partially 
unsaturated, or aromatic, and which consists of carbon atoms 
and from 1 to 4 heteroatoms selected independently from the 
group consisting of N, 0 and s and wherein the nitrogen and 
sulfur heteroatoms may optionally be oxidized, and the 
nitrogen may optionally be quaternized, and including any 
bicyclic group in which any of the above-defined heterocyclic 
rings is fused to ة benzene ring. 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 ة 
nitrogen atom if the resulting compound is stable. Examples 
of such heterocycles include, but are not limited to, 
benzopyranyl, thiadiazine, tetrazolyl, benzofuranyl, 
benzothiophenyl, indolene, quinoline, isoquinolinyl. or 
benzimidazolyl, piperidinyl, 4-piperidone, 2-pyrrolidone, 
tetrahydrofuran, tetrahydroquinoline, tetrahydroisoquinoline, 
decahydroquinoline, octahydroisoquinoline, azocine, triazine 
(including 1,2,3-, 1,2,4-, and 1,3,5-triazine)； 62,5,ت-غ- 
thiadiazine, 2Η, 6Η-1,5,2-dithiazine, thiophene, 
tetrahydrothiophene, thianthrene, furan, pyran, isobenzofuran, 
chromene, xanthene, xanthone, phenoxathiin, 271-pyrrole, 
pyrrole, imidazole, pyrazole, thiazole, isothiazole, oxazole 
(including 1,2,4- and 1,3,4-oxazole), isoxazole, triazole, 
pyridine, pyrazine, pyrimidine, pyridazine, indolizine, 
isoindole, ЗЯ-indole, indole, lH-indazole, purine, 4^- 
quinolizine, isoquinoline, quinoline, phthalazine, 
naphthyridine, quinoxaline, quinazoline, cinnoline, pteridine, 
4аЯ-сагЪаго1е, carbazole, S-carboline, phenanthridine , 
acridine, perimidine, phenanthroline, phenazine, phenarsazine, 
phenothiazine, furazan, phenoxazine, isochroman, chroman, 
chromanone, pyrrolidine, pyrroline, imidazolidine, 
imidazoline, pyrazolidine, pyrazoline, piperazine, indoline, 
isoindoline, quinuclidine, or morpholine. Also included are 
fused ring and spiro compounds containing, for*  example, the 
above heterocycles.

As used herein, the term "alkaryl" means an aryl group 
bearing an alkyl group of 1-10 carbon atoms; the term
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"aralkyl" means an alkyl group of 1-10 carbon atoms bearing an 
aryl group لم the term 1'arylalkaryl·11 means an aryl group bearing 
an alkyl group of 1-10 carbon atoms bearing an aryl group; and 
the term ,'heterocycloalkyl" means an alkyl group of 1-10 
carbon atoms bearing a heterocycle.

A 1'polyalkylene glycol" is a polyethylene glycol, 
polypropylene glycol or polybutylene glycol having ة molecular 
weight of less than about 5000, terminating in either a 
hydroxy or alkyl ether moiety.

A "carbohydrate" is a polyhydroxy aldehyde, ketone, 
alcohol or acid, or derivatives thereof, including polymers 
thereof having polymeric linkages of the acetal type.

A "cyclodextrin" is a cyclic oligosaccharide. Examples 
of cyclodextrins include, but are not limited to, ОС- 
cyclodextrin, hydroxyethyl-a-cyclodextrin, hydro:<ypropyl-a- 
cyclodextrin, ß-cyclodextrin, hydroxypropyl-ß-cyclodextrin, 
carboxymethyl-ß-cyclodextrin, dihydroxz/propyl-ß-cyclodextrin, 
hydroxyethyl-ß-cyclodextrin, 2,6 di-O-methyl-ß-cyclodextrin, 
sulfated-ß-cyclodextrin, γ-cyclodextrin, hydroxypropyl-γ- 
cyclodextrin, dihydroxypropyl-y-cyclodextrin, hydroxyethyl-γ- 
cyclodextrin, and sulfated γ-cyclodextrin.

As used herein, the term "polycarboxyalkyl" means an 
alkyl group having between two and about 100 carbon atoms and 
a plurality of carboxyl substituents لم and the term 
*,polyazaalkyl 'ا means a linear or branched alkyl group having 
between two and about 100 carbon atoms, interrupted by or 
substituted with a plurality of amine groups.

A "reducing agent" is a compound that reacts with the 
radionuclide, which is typically obtained as a relatively 
unreactive, high oxidation state compound, to lower its 
oxidation state by transfering electron(s) to the 
radionuclide, thereby making it more reactive. Reducing agents 
useful in the preparation of radiopharmaceuticals and in 
diagnostic kits useful for the preparation of said 
radiopharmaceuticals include but are not limited to stannous 
chloride, stannous fluoride, formamidine sulfinic acid, 
ascorbic acid, cysteine, phosphines, and cuprous or ferrous 
salts. Other reducing agents are described in Brodack et. all, 
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PCT Applicaiion 94/22496, which is incorporated herein by 
reference.

A "transfer ligand" is a ligand that forms an 
intermediate complex with the radionuclide that is stable 
enough to prevent unwanted side-reactions but labile enough to 
be converted to the radiophaŒaceutical. The formation, of the 
intermediate complex is kinetically favored while the 
formation of the radiopharmaceutical is themodynsmically 
favored. Transfer ligands useful in the preparation of 
radiopharmaceuticals and in diagnostic kits useful for the 
preparation of said radiopharmaceuticals include but are not 
limited to gluconate, glucoheptonate, mannitol, glucarate, 
Ν,Ν, Ν', Ν'-ethylenediaminetetraacetic acid., pyrophosphate and 
methylenediphosphonate، In general, transfer ligands are 
comprised of oxygen or nitrogen donor atoms.

The term "donor atom" refers to the atom directly 
attached to a metal by a chemical bond.

"Ancillary" or "co-ligands" are ligands that are 
incorporated into the radiopharmaceutical, during its 
synthesis. They serve to complete the coordination sphere of 
the radionuclide together with the chelator or radionuclide 
bonding unit of the reagent. For radiopharmaceuticals 
comprised of a binary ligand system, the radionuclide 
coordination sphere is composed of one or more chelators or 
bonding units from one or more reagents and one or more 
ancillary or co-ligandS/ provided that there are a total of 
two types of ligands, chelators or*  bonding units. For example, 
a radiopharmaceutical comprised of one chelator or bonding 
unit from one reagent and two of the same ancillary or co- 
ligands and a radiopharmaceutical comprised of two chelators 
or bonding units from one or two reagents and one ancillary or 
co-ligand are both considered to be comprised of bina;〔y ligand 
systems. For radiopharmaceuticals comprised of ة ternary 
ligand system, the radionuclide coordination sphere is 
composed of one or more chelators or bonding units from one or 
more reagents and one or more of two different types of 
ancillary or со-ligands, provided that there are a total of 
three types of ligands, chelators or bonding units. For 
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example, ه radiophamaceutical comprised of one chelator or 
bonding unit from one reagent and two different ancillary or 
co-ligands is considered to be comprised of a ternary ligand 
system.

Ancillary or co-ligands useful in the preparation of 
radiopha^aceuticals and in diagnostic kits useful for the 
preparation of said radiopharmaceuticals are comprised of one 
or more oxygen, nitrogen, carbon, sulfur, phosphorus, arsenic, 
seleniiim, and tellurium donor atoms. A ligand can be a 
transfer ligand in the synthesis of a radiopharmaceutical and 
also serve as an ancillary or со-ligand in another 
radiopharmaceutical. Whether a ligand is termed a transfer or 
ancillai^y or со-ligand depends on whether the ligand remains 
in the radionuclide coordination sphere in the 
radiopharmaceutical, which is determined by the coordination 
chemist^ of the radionuclide and the chelator or bonding unit 
of the reagent or reagents.

A "chelator" or '■bonding unit" is the moiety or group on 
a reagent that binds to a metal radionuclide through the 
formation of chemical bonds with one or more donor atoms.

The term "binding site" means the site in vivo or in 
vitro that binds a biologically active molecule.

A "diagnostic kit" or "kit" comprises a collection of 
components, termed the formulation, in one or more vials 
which are used by the practising end user in a clinical or 
pharmacy setting to synthesize the radiopharmaceutical. The 
kit provides all the requisite components to synthesize and 
use the radiopharmaceutical except those that are coionly 
available to the practising end user, such as water or saline 
for injection, a solution of the radionuclide, equipment for 
heating the kit during the synthesis of the 
radiopharmaceutical, if required, equipment necessary for 
administering the radiopharmaceutical to the patient such as 
syringes and shielding, and imaging equipment.

A "buffer" is a compound that is used to control the pH 
of the kit during its manufacture and during the synthesis of 
the radiopharmaceutical.
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A "lyophilization aid" is ة component that has favorable 
physical properties for lyophilization/ such as the glass 
transition temperature, and is added to the diagnostic kit to 
improve the physical properties of the combination of all the 
components of the kit for lyophilization.

A "stabilization aid٠, is a component that is added t◦ the 
radiopharmaceutical or to the diagnostic kit either to 
stabilize the radiopharmaceutical once it is synthesized or to 
prolong the shelf-life of the kit before it must be used. 
Stabilization aids can be antioxidants / reducing agents or 
radical scavengers and can provide improved stability by 
reacting preferentially with species that degrade other 
components or the radiopharmaceutical.

A "solubilization aid" is a component that improves the 
solubility of one or more other components in the medivnn 
required for the synthesis of the radiopharmaceutical.

A |اbacteriostat" is a component that inhibits the growth 
of bacteria in the diagnostic kit either during its storage 
before use of after the kit is used to synthesize the 
radiopharmaceutical .

In one eÉdiment this invention is a radiolabeled LTB4 
antagonist radiopharmaceutical. The radiolabel is a suitable 
radioisotope having an emission that can be detected outside 
the body after injection of the radiolabeled LTB4 antagonist 
into a mammal. Detection using a gamma camera results in an 
image of the areas of localization of white blood cells 
bearing the LTB4 receptor to which is attached the 
radiopharmaceutical. Our approach in designing LTB4 
antagonist radiopharmaceuticals was to identify СОЮП 
features in compounds known to have potential therapeutic 
uses, and then, assisted by a. 3-dimensional map of the LTB4 
receptor we developed, design radiopharmaceuticals having such 
features.

A number of therapeutic LTB4 compounds are bvm. These 
display a wide variety of structural types. One similarity 
shared by many of these compounds is the presence of two key 
regions in the molecule, described in the literature as the 
eastern and western ends of the molecule, connected by a 
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tiezible tethering group. Recent reviews of LTB4 antagonists 
include Djuric et. al., Drugs of the Future, 1992, 17, pp 819- 
830; Cohen, N. and Yagaloff, K., Curr. Opin. Invest. Drugs, 
1994, 3, pp. 13-22; and Brooks, c. and Siners, ل., J. Med. 
Chem., 1996, 39, pp 2629-2654, the disclosures of which are 
herein incorporated by reference in their entirety.

We have identified two concepts for designing 
radiolabeled LTB4 antagonists. In one concept the 
radioisotope bonding unit is incorporated into the structure 
in such a way that it participates in the binding of the 
compound to the receptor site even when bound to the 
radioisotope. In the second concept, the radioisotope bonding 
unit is incorporated into a site on the molecule which is not 
part of the recognition site, and is removed enough from the 
recognition site that its presence does not interfere with the 
binding of the compound to the receptor、

An example of the first concept is to design a LTB4 
radiopharmaceutical wherein either the eastern or western end 
of ة potential therapeutic LTB4 antagonist is replaced with an 
appropriate radionuclide bonding unit bound to Tc-99m or ة 
radiohalogen substituent. Scheme 1 shows the potential 
therapeutic LTB4 antagonist, （工）， which has excellent affinity 
for the LjTB4 receptor （Sawyer et al.; J. Med. Chem٠, 1995, 38, 
4411-32》. In （工〉 the tetrazole substituent serves as a 
hydrogen bonding acceptor, thereby promoting binding of the 
compound to the receptor. When the tetrazole is absent, the 
compound has no affinity （7 μΜ） for the LTB4 receptor. Also 
shown in Scheme 工 is radiopharmaceutical （工工）， which is a LTB4 
receptor antagonist labeled with Tc-99m. In this 
radiopharmaceutical, the tetrazole group of （工） is replaced 
with the HYNIC metal chelator complexed to Tc, whose 
coordination sphere is completed by two ancillary ligands.
（工1） retains good activity for the LTB4 receptor. （工工） can be 
prepared from reagent （Ila》, which bears a hydrazone protected 
hydrazonicotinamide group, by reaction of （Ila） with Tc-99m in 
the presence of ة suitable reducing agent and appropriate 
ancillary ligands. （Ila） retains very good affinity for LTB4 
（Ki = 8 nM compared to 3 nM for 工）·
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An example of the second approach is shown in Scheme 2. 
10 Compound 工工工 is an active LTB4 antagonist (Ki = 41 nM). This 

compound was elaborated into a reagent of this invention. 
This was accomplished by conjugation of a hydrazone protected 
hydrazinonicotinÉde group via a three carbon tether to the 
tyrosine hydroxyl oxygen to provide ة reagent for preparing a 
Tc-99m radiopharmaceutical of the present invention, reagent 
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TV. Reagent （工▽）: with Ki 52 تηΜ, has essentially the same 
affinity for LTB4 as does （エエエ） . Reagent IV is readily 
converted to the radiolabeled analog using the methods 
described below.

The tyrosine aromatic ring of （エエエ〉 can also be 
radioiodinated to form a radiopharmaceutical of the present 
invention.

Scheme 2

In the reagents of the present invention, compounds Ila 
and IV shown above, the three СОЮП structural features are: 
a western صج comprised of ة hydrogen bond acceptor, either 
phenolic oxygen or the pyridine nitrogen, and an aromatic 
substituent; a spacer or tether; and an eastern end comprised 
of a hydrogen bond acceptor, a. carbonyl oxygen. Some examples 
of alternative western end moieties are shown in Scheme 3.
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heterocycloalkyl ٠ Some examples of alternative eastern ends 
bearing an optional second spacer or tether and a chelator or 
metal bonding unit are shown in Scheme 4.
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The second spacer or tether provide ة means of 
incorporating a pharmacokinetic modifier into the 
radiopharmaceuticals of the present invention. The 
pharmacokinetic modifier serves to direct the biodistibution 
of the portion of the injected radiopha^aceutical that does 
not become associated with white blood cells. A wide variety 
of functional groups can serve as pharmacokinetic modifiers, 
including, but not limited to, carbohydrates, polyalkylene 
glycols, peptides or other polyamino acids, and cyclodextrins. 
The modifiers are generally characterized by a plurality of 
atoms selected from oxygen and nitrogen, which provide 
enhanced hydrophilicity to the radiophaaaceuticals and can 
thus affect their rate of blood clearance and the route of 
elimination. Preferred pharmacokinetic modifiers are those 
that result in moderate blood clearance and enhanced renal 
excretion.

Other radiopharmaceuticals of the present invention are 
comprised of more compact LTB4 antagonist moieties to which 
are attached an optional spacer or tether and. ة chelator or 
metal bonding unit. Examples of these compact LTB4 antagonist 
moieties are shown in Scheme 5٠
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S٦znthesis of Radiopha^aceuticals
The radiolabeled LTB4 antagonist compounds of the present 

invention can be synthesized using standard synthetic methods 
knovm to those skilled in the art/ using radioisotopes of 
halogens (such as chlorine, fluorine, bromine and iodine), 
technetium and indium, as well as others. Preferable 
radioisotopes include 13 ,!125 ا23ات !工,99ттс, and lllln.

The LTB4 antagonist compounds of the invention may be 
labeled either directly (that is, by incorporating the 
radiolabel directly into the compounds) or indirectly (that 
is, by incorporating the radiolabel into the compounds through 
 .chelator which has been incorporated into the compounds ة
For direct labeling, as those skilled in the art will 
recognize, the labeling may be isotopic or nonisotopic. with 
isotopic labeling, one group already present in the cyclic 
compound is substituted with (exchanged for) the radioisotope. 
With nonisotopic labeling, the radioisotope is added to the 
cyclic compounds without substituting with (exchanging for) an 
already existing group.

Generally, labeled compounds are prepared by procedures 
which introduce the labeled atom at a late stage of the 
synthesis. This allows for maximtnn radiochemical yields, and 
reduces the handling time of radioactive materials. When 
dealing with short half-life isotopes, a major consideration 
is the time required to conduct synthetic procedures, and 
purification methods. Protocols for the synthesis of 
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radiopharmaceuticals are described in Tubis and Wolf, Eds., 
'iRadiophawacy1' , Wiley- Interscience, New York (1976); Wolf, 
Christman, Fowler, Lambrecht, "Synthesis of 
Radiopharmaceuticals and Labeled Compounds Using Short-Lived 
Isotopes", in Radiopharmaceuticals and Labeled Compounds, Vol 
1, p. 345-381 (1973), the disclosures of each of which are 
hereby incorporated herein by reference, in their entirety.

Various procedures may be employed in preparing the 
radiolabeled compounds of the invention where the radiolabel 
is ة halogen. Some common synthetic methodologies for 
isotopic halogen labeling of aromatic compounds such as the 
type present here are iododediazonization, iododeborobation/ 
iododestannylation, iododesilation, iododethallatiori/ and 
halogen exchange reactions. The most common synthetic 
methodology for nonisotopic halogen labeling ◦f aromatic 
compounds such as the type present here is iododeprotonation 
or electrophilic aromatic substitution reactions. These 
methods and additional procedures are described in Merkushev, 
Synthesis, 923 (1988), and Seevers et al/ Chem. Rev., 82: 575 
(1982), the disclosures of each of which are hereby 
incorporated herein by reference, in their entirety.

Alternatively, such compounds may prepared by way of 
isotopic labeling from the unlabeled bromo or iodo derivatives 
by various two step reaction sequences, such as through the 
use of trialkylsilyl s١mthons as described in Wilson et at ل . 

Org. Chem., 51: 483 (1986) and Wilbur et al J. Label. 
Compound. Radiopharm., 19: 1171 (1982), the use of 
trialkylsilyl synthons as described in chumpradit et al J. 
Med. Chem., 34: 877 (1991) and Chumpradit et al J. Med. Chem·, 
32: 1431 (1989), and the use of boronic acid synthons as 
described in Kabalka et al ل. Label·. Compound. Radiopharm·, 
19: 795 (1982) and Koch et al Chem. Ber., 124:2091 (1991).

The unlabeled iodo compounds are versatile precursors 
which can be converted to the labeled derivatives by any of 
the two step reaction sequences described above. Useful 
functionality to incorporate into the LTB4 antagonists 
includes the bromo, the nitro, the trialkylsilyl, the 
trialkyltin, and the boronic acid groups. The synthesis and
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application of each of these precursors is described in the 
references cited above.

The least complex means of radioiodination ◦f the cyclic 
compounds of the present invention via isotopic labeling 
during the final stages of their preparation is the 
substitution of radioactive iodide for a stable iodine atom 
already present in the molecule. This can often be done by 
heating the compound with radioactive iodide in an appropriate 
solvent as described in Ellis et al., Aust. J. Chem., 26: 907 
(1973). When applied to aromatic iodides, the extremely small 
quantities and low concentration of radioactive iodide 
employed leads to the incorporation of only modest specific 
activity.

The LTB4 antagonist compounds may also be isotopically 
iodo-labeled during the final stages of their preparation from 
the anilines by the Sandmeyer reaction as described in Ellis 
et al., Aust. J. Chem., 26: 907 (1973〉. This approach leads 
to a labeled cyclic compound with high specific activity. To 
avoid complications in the synthesis of the LTB4 antagonist 
compound, the nitro group provides an ideal synthon for the 
aniline.

Labeled iodo derivatives may also be readily prepared 
nonisotopically from the amino, hydroxy, or methoxy 
substituted cyclic compounds as described in Arora et al j. 
Med. Chem., 30:918 (1987). Electrophilic aromatic 
substitution reactions are enhanced by the presence of such 
electron-donating substituents.

Various procedures may also be employed in preparing the 
radiolabeled compounds of the invention where the radiolabel 
is ة metal, such as where the radiolabel is technetium or 
indium. Exemplary procedures for such technetium or indium 
labeling are disclosed, for example, in Cerqueira et al., 
Circulation, Vol. 85, No. 1, pp. 298-304 (1992), Pak et al., 
j. Nucl. Med·, Vol. 30, No. 5, p. 793, 36th Ann. Meet. Soc. 
Nucl. Med. (1989), Epps et al., j. Nucl. Med., Vol. 30, No. 5, 
p. 794, 36th Ann. Meet. Soc. Nucl. Med. (1989), Pak et al., j. 
Nucl. Med., Vol. 30, No. 5, p. 794, 36th Ann. Meet. Soc. Nucl. 
Med. (1989), and Dean et al., j. Nucl. Med٠, Vol. 30, No. 5,
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p. 794, 36th Ann. Meet. Soc. Nucl. Med. (1989), the 
disclosures of each of which are hereby incorporated herein by 
reference, in their entirety·

Preferred reagents ◦f the present invention are comprised 
of chelators or radionuclide bonding units which are 
diaminedithiols, monoamine-monoanidedithiols, triamide­
monothiols, monoamine-diÉde-monothiols, diaminedioximes, or 
hydrazines. The chelators are generally tetradentate with 
donor atoms selected from nitrogen, oxygen and sulfur. More 
preferred reagents are comprised of chelators having amine 
nitrogen and thiol sulfur donor atoms and hydrazine bonding 
units. The thiol sulfur atoms and the hydrazines may bear a 
protecting group which can be displaced either prior to using 
the reagent to synthesize a radiopharmaceutical or preferrably 
in situ during the synthesis of the radiopharmaceutical.

Exemplary لدتأ0ا  protecting groups include those listed in 
Greene and WutSz "Protective Groups in Organic Synthesis" John 
Wiley & Sons, New York (1991), the disclosure of which is 
hereby incorporated by reference. Any thiol protecting group 
known in the art can be used. Examples of thiol protecting 
groups include, but are not limited to, the following: 
acetamidomethyl, benzamidomethyl, lëthoxyethyl, benzoyl, and 
triphenylmethyl.

Exemplary protecting groups for hydrazine bonding units 
are hydrazones which can be aldehyde or ketone hydrazones 
having substituents selected from hydrogen, alkyl, aryl and 
heterocycle. Particularly preferred hydrazones are described 
in co-pending U.S.S.N. 08/476,296 the disclosue of which is 
herein incorporated by reference in its entirety.

The hydrazine bonding unit when bound to a metal 
radionuclide is termed a hydrazido, or diazenido group and
serves as the point of attachment of the radionuclide to the
remainder of the radiopharmaceutical. A diazenido group can
be either terminal (only one atom of the group is bound to the
radionuclide) or chelating. In order to have a chelating 
diazenido group at least one other atom of the group must also 
be bound to the radionucliae ٠ The atoms bound to the metal are 
termed donor atoms.
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The cransition metal radionuclide is selected from the 
group: tectmetium-99m, rhenii-186 and rhenii-188٠ For 
diagnostic pu^oses Tc-99m is the preferred isotope. Its 6 
hour half-life and 140 keV gamma ray emission energy are 
almost ideal for" gamma scintigraphy using equipment and 
procedures well established for those skilled in the art، The 
rhenium isotopes also have gamma ray emission energies that 
are compatible with gamma scintigraphy, however, they also 
emit high energy beta particles that are more damaging to 
living tissues. These beta particle emissions can be utilized 
for therapeutic purposes, for example, cancer radiotherapy.

The coordination sphere ◦f the radionuclide includes all 
the ligands groups bound to the radionuclide. For a 
transition metal radionuclide to be stable it typically has ة 
coordination nuniber (number of donor atoms) comprised of an 
integer greater than or equal to 4 and less than or equal to 
8; that is there are 4 to 8 atoms bound to the metal and it is 
said to have a complete coordination sphere. The requisite 
coordination nrwnber for a stable radionuclide complex is 
determined by the identity of the radionuclide, its oxidation 
state, and the type of donor atoms. If the chelator or 
bonding unit does not provide all of the atoms necessary to 
stabilize the metal radionuclide by completing its 
coordination sphere, the coordination sphere is completed by 
donor atoms from other ligands, termed ancillary or co- 
ligands, which can also be either terminal or chelating.

A large пглпЬег of ligands can sene as ancillary or co- 
ligands, the choice of which is determined by a variety of 
considerations such as the ease of synthesis of the 
radiopharmaceutical, the chemical and physical properties of 
the ancillary ligand, the rate of formation, the yield, and 
the number of isomeric forms of the resulting 
radiopharmaceuticals, the ability to administer said ancillary 
or co-ligand to a patient without adverse physiological 
consequences to said patient, and the compatibility of the 
ligand in a lyophilized kit formulation. The charge and 
lipophilicity of the ancillary ligand will effect the charge 
and lipophilicity of the radiopharmaceuticals. For example.

67



PCT/US97/18096WO 9815295

5

10

15

20

25

30

35

the use of 4,5-dihydro}٢y~l 3 نم ،-benzene disulfonaie results in 
radiopharmaceuticals with an additional two anionic groups 
because the sulfonate groups will be anionic under 
physiological conditions. The use of N—alkyl substituted 3,4- 
hydroxypyridinones results in radiopharmaceuticals with 
varying degrees of lipophilicity depending on the size of the 
alkyl substituents.

Preferred radiopharmaceuticals of the present invention 
are comprised of a hydrazido or diazenido bonding unit and an 
ancillary ligand, AL]_, or a bonding unit and two types of 
ancillary Ali and AL2z or a tetradentate chelator comprised of 
two nitrogen and two sulfur atoms. Ancillary ligands Ali are 
comprised of two or more hard donor atoms such as oxygen and 
amine nitrogen (sp3 hydribidized) . The donor atoms occupy at 
least two of the sites in the coordination sphere of the 
radionuclide metal; the ancillary ligand Ali serves as one of 
the three ligands in the ternary ligand system. Examples of 
ancillary ligands Ali include but are not limited to dioxygen 
ligands and functionalized aminocarbo:xylates. A large number 
of such ligands are available from comercial sources.

Ancillary dioxygen ligands include ligands that 
coordinate to the metal ion through at least two oxygen donor 
atoms. Examples include but are not limited to: 
glucoheptonate, gluconate, 2-hydroxyisobutyrate, lactate, 
tartrate, mannitol, glucarate, maltol, Kojic acid, 2,2- 
bis (hydro>cyinethyl)propionic acid, 4,5-äihydro>y-l, 3-benzene 
disulfonate, or substituted or unsubstituted 1,2 or 3,4 
hydroxypyridinones. (The naines for the ligands in these 
examples refer to either the protonated or non-protonated 
forms of the ligands.)

Functionalized aminocarboxylates include ligands that 
have a combination of amine nitrogen and oxygen donor atoms. 
Examples include but are not limited to: iminodiacetic acid, 
2,3-diaminopropionic acid, nitrilotriacetic acid, Ν,Ν'- 
ethylenedianine diacetic acid, N,N,N1-ethylenediamine 
triacetic acid, hydroxyethylethylenedi amine triacetic acid, 
and Ν,ΝI-ethylenediamine bis-hydroxyphenylglycine. (The names 
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for the ligands ئ these examples refer to either the 
protonated or non—protonated forums of the ligands.)

A series ◦f functionalized aminocarboxylates are 
disclosed by Bridger et. al. in U.S. Patent 5,350,837, herein 
incorporated by reference, that result in improved rates of 
formation of technetium labeled hydrazino modified proteins. 
We have determined that certain of these aminocarboxylates 
result in improved yields of the radiopharmaceuticals of the 
present invention. The preferred ancillary ligands Ali 

functionalized aminocarbo^lates that are derivatives of 
glycine; the most preferred is tricine 
(tris (hydro:xymethyl)rQethylglycine) .

The most preferred radiopharmaceuticals of the present 
invention are comprised of a hydrazido or diazenido bonding 
unit and two types of ancillary designated Ali and Al2٨ or a 
diaminedithiol chelator. The second type of ancillary ligands 
Al2 are comprised of one or more soft donor atoms selected 
from the group: phosphine phosphorus, arsine arsenic, imine 
nitrogen (sp2 hydridized), sulfur (sp2 hydridized) and carbon 
(sp hybridized); atoms which have p-acid character. Ligands 
ÄL2 can be monodentate, bidentate or tridentate； the denticity 
is defined by the niier of donor atoms in the ligand. One of 
the two donor atoms in a bidentate ligand and one of the three 
donor atoms in a. tridentate ligand must be ة soft donor atom. 
We have disclosed in со-pending U.S.S.N. 08/415,908, and 
U.S.S.N. 60/013360 and 08/646,886, the disclosures of which 
are herein incorporated by reference in their entirety, that 
radiopharmaceuticals comprised of one or more ancillary or co- 
ligands 2ءخ are more stable compared to radiopharmaceuticals 
that are not comprised of one or more ancillary ligands, AL2； 
that is, they have a minimal niier of isomeric forms, the 
relative ratios of which do not change significantly with 
time, and that remain substantially intact upon dilution.

The ligands Al2 that are comprised of phosphine or arsine 
donor atoms are trisubstituted phosphines, trisubstituted 
arsines, tetrasubstituted diphosphines and tetrasubstituted 
diarsines. The ligands ÄL2 that are comprised of imine 
nitrogen are unsaturated or aromatic nitrogen-containing, 5 
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or б-membered heterocycles. The ligands that are comprised of 
sulfur (sp2 hybridized) donor atoms are thiocarbonyls, 
comprised ◦f the moiety c：s. The ligands comprised of carbon 
(sp hybridized) donor atoms are isonitriles, comprised of the 
moiety CNR, where R is an organic radical. A large number of 
such ligands are available from commercial sources.
Isonitriles can be synthesized as described in European Patent 
0107734 and in U. s. Patent 4,988,827, herein incorporated by 
reference.

Preferred ancillary ligands AL2 are trisubstituted 
phosphines and unsaturated or aromatic 5 or 6 membered 
heterocycles. The most preferred ancillary ligands Al2 are 
trisubstituted phosphines and unsaturated 5 membered 
heterocycles.

The ancillary ligands ÄL2 may be substituted with alkyl, 
aryl, alkoxy, heterocycle, aralkyl, alkaryl and arylalkaryl 
groups and may or may not bear functional groups comprised of 
heteroatoms such as oxygen, nitrogen, phosphorus or sulfur. 
Examples of such functional groups include but are not limited 
to: hydroxyl, carboxyl, carboxamide, nitro, ether, ketone, 
amino, anonin, sulfonate, sulfonamide, phosphonate, and 
phosphonamide. The functional groups may be chosen to alter 
the lipophilicity and water solubility of the ligands which 
may affect the biological properties of the 
radiopharmaceuticals, such as altering the distribution into 
ηοη-target tissues, cells or fluids, and the mechanism and 
rate of elimination from the body.

The radiopharmaceuticals of the present invention 
comprised of a hydrazido or diazenido bonding unit can be 
easily prepared by admixing a salt of a radionuclide, a 
reagent of the present invention, an ancillary ligand Ali， an 
ancillary ligand Al2, and a reducing agent, in an aqueous 
solution at temperatures from 0 to 100 ٠c. The 
radiopharmaceuticals of the present invention comprised of a 
tetradentate chelator having two nitrogen and two sulfur atoms 
can be easily prepared by admixing a salt of a radionuclide, a 
reagent of the present invention, and a reducing agent, in an 
aqueous solution at temperatures from 0 to 100 ٥c.
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When lhe bonding unit in the reagent of the present 
invention is present as ة hydrazone group, then it must first 
be converted to a hydrazine, which may or may not be 
protonated, prior to complexation with the metal 
radionuclide. The conversion of the hydrazone group to the 
hydrazine can occur either prior to reaction with the 
radionucliae, in which case the radionuclide and the ancillary 
or co-ligand or ligands are combined not with the reagent but 
with a hydrolyzed form of the reagent bearing the chelator or 
bonding unit, or in the presence of the radionuclide in which 
case the reagent itself is combined with the radionuclide and 
the ancillary or со-ligand or ligands. In the latter case, the 
pH of the reaction mixture must be neutral or acidic.

Alternatively, the radiopharmaceuticals of the present 
invention comprised of ج hydrazido or diazenido bonding unit 
can be prepared by first admixing ة salt of ة radionuclide, an 
ancillary ligand Ali， and a reducing agent in an aqueous 
solution at temperatures from 0 to 100 ٥c to form an 
intermediate radionuclide complex with the ancillary ligand 
Ali then adding a reagent of the present invention and an 
ancillary ligand Al2 and reacting further at temperatures from 
0 to 100 ٥c٠

Alternatively, the radiopharmaceuticals of the present 
invention comprised of a hydrazido or diazenido bonding unit 
can be prepared by first admixing a salt of a radionuclide, an 
ancillary ligand ÄL1/ a reagent ◦f the present invention, and 
a reducing agent in an aqueous solution at temperatures from ◦ 
to 100 ٥c to form an intermediate radionuclide complex, and 
then adding an ancillary ligand ÄL2 and reacting further at 
temperatures from 0 to 100 ٥c.

The total time of preparation will vary depending on the 
identity of the radionuclide, the identities and amounts of 
the reactants and the procedure used for the preparation. The 
preparations may be complete, resulting in 80 ح% yield of the 
radiopharmaceutical, in 1 minute or may require more time. If 
higher purity radiopharmaceuticals are needed or desired, the 
products can be purified by any of a niimber of techniques well 
кпош to those skilled in the art such as liquid 
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chromatography, solid phase extraction, solvent extraction, 
dialysis or ultrafiltration.

The technetium and rhenium radionuclides are preferably 
in the chemical form of pertechnetate or perrhenate and a 
pharmaceutically acceptable cation. The pertechnetate salt 
form is preferably sodium pertechnetate such as obtained from 
coiercial Tc-99m generators. The amount of pertechnetate used 
to prepare the radiopharmaceuticals of the present invention 
can range from 0.1 mCi to 1 ci, or more preferably from 1 to 
200 mCi.

The amount of the reagent of the present invention used 
to prepare the radiopharmaceuticals of the present invention 
can range from 0.01 to 10 mg, or more preferably from 0.5 

to 200 μ^. The amount used will be dictated by the amounts 
of the other reactants and the identity of the 
radiopharmaceuticals of the present invention to be prepared.

The amounts of the ancillary ligands Ali used can range 
from 0.1 mg to 1 g, or more preferrably from 1 mg to 100 mg. 
The exact amount for a particular radiopharmaceutical is ة 
function of identity of the radiopharmaceuticals of the 
present invention to be prepared, the procedure used and the 
amounts and identities of the other reactants. Too large an 
amount of ALi will result in the formation of by-products 
comprised of technetirim labeled Ali without a biologically 
active molecule or by-products comprised of technetium labeled 
biologically active molecules with the ancillary ligand Ali 

but without the ancillary ligand AL2٠ Too sma.11 an amount of 
Ali will result in other by-products such as technetium 
labeled biologically active molecules with the ancillary 
ligand AL2 but without the ancillary ligand Ali, or reduced 
hydrolyzed technetiiim/ 。r technetium colloid.

The amounts of the ancillary ligands ÄL2 used can range 
from ◦.001 mg to 1 g, or more preferrably from 0٠01mg to 10 
mg. The exact amount for a particular radiopharmaceutical is a 
function of the identity of the radiopharmaceuticals of the 
present invention to be prepared, the procedure used and the 
amounts and identities of the other reactants. Too large an 
amount of ÄL2 will result in the formation of by-products 
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comprised of technetium labeled AL2 without a biologically 
active molecule or by-products comprised of technetiilin labeled 
biologically active molecules with the ancillary ligand Al2 

but without the ancillary ligand Ali٠ If the reagent bears 
one or more substituents that are comprised of a soft donor 
atom, as defined above, at least a ten-fold molar excess of 
the ancillary ligand ÄL2 to the reagent ◦f formula 2 is 
required to prevent the substituent from interfering with the 
coordination of the ancillary ligand Al2 to the metal 
radionuclide.

Suitable reducing agents for the synthesis of the 
radiopharmaceuticals of the present invention include stannous 
salts, dithionite or bisulfite salts, borohydride salts, and 
formamidinesulfinic acid, wherein the salts are of any 
pharmaceutically acceptable form. The preferred reducing agent 
is a stannous salt. The amount of a reducing agent used can 
range from 0.001 mg to 10 mg, or more preferably from 0.005 mg 
to 1 mg.

The specific structure of a radiopharmaceutical of the 
present invention comprised of a hydrazido or diazenido 
bonding unit will depend on the identity of the reagent of the 
present invention used, the identity of any ancillary ligand 
Ali, the identity of any ancillary ligand ÄL2/ and the 
Identity of the radionuclide. Radiopharmaceuticals comprised 
of a hydrazido or diazenido bonding unit synthesized using 
concentrations of reagents of <100 gg/mL, will be comprised of 
one hydrazido or diazenido group. Those synthesized using >1 
mg/mL concentrations will be comprised of two hydrazido or 
diazenido groups from two reagent molecules. For most 
applications, only a limited amount of the biologically 
active molecule can be injected and not result in undesired 
sideëffects, such as chemical toxicity, interference with a 
biological process or an altered biodistibution of the 
radiopharmaceutical. Therefore, the radiopharmaceuticals 
which require higher concentrations of the reagents comprised 
in part of the biologically active molecule, will have to be 
diluted or purified after synthesis to avoid such side- 
effects.
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The Identities and amounts used of the ancillary ligands 
Ali and Al2 will determine the values of the variables y and 
z. The values of y and z can independently be an integer from 
1 to 2. In combination, the values of y and z will result in 
a technetium coordination sphere that is made up ◦f at least 
five and no more than seven donor atoms. For monodentate 
ancillary ligands 2 ٨ء2ك  can be an integer from 1 to 2; for 
bidentate or tridentate ancillary ligands AL2/ zisl. The 
preferred combination for monodentate ligands is y equal to 1 
or 2 and z equal to 1. The preferred coÉination for 
bidentate or tridentate ligands is y equal to 1 and z equal to 
1.

Another aspect of the present invention are diagnostic 
kits for the preparation of radiopharmaceuticals useful as 
imaging agents for the infirmation and infection. Diagnostic 
kits of the present invention comprise one or more vials 
containing the sterile, non-pyrogenic, formulation comprised 
of a predetermined amount of ة reagent of the present 
invention, one or two ancillary and optionally other 
components such as reducing agents, transfer ligands, buffers, 
lyophilization aids, stabilization aids, solubilization aids 
and bacteriostats. The inclusion of one or more optional 
components in the formulation will frequently improve the ease 
of synthesis of the radiopharmaceutical by the practising end 
user, the ease of manufacturing the kit, the shelf-life of the 
kit, or the stability and shelf-life of the 
radiopharmaceutical. The one or more vials that contain all 
or part of the formulation can independently be in the form of 
a sterile solution or ة lyophilized solid.

Buffers useful in the preparation of radiopharmaceuticals 
and in diagnostic kits useful for the preparation of said 
radiopharmaceuticals include but are not limited to phosphate, 
citrate, sulfosalicylate, and acetate. A more complete list 
can be found in the United States Pharmacopeia.

Lyophilization aids useful in the preparation of 
diagnostic kits useful for the preparation of 
radiopharmaceuticals include but are not limited to mannitol. 
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lactose, sorbitol, dextran, Ficoll, and 
polyvinylpyrrolidine (PVP) .

Stabilization aids useful in the preparation of 
radiopharmaceuticals and in diagnostic kits useful for the 
preparation of said radiopharmaceuticals include but are not 
limited to ascorbic acid, cysteine, monothioglycerol, sodium 
bisulfite, sodiiim metabisulfite, gentisic acid, and inositol.

Solubilization aids useful in the preparation of 
radiopharmaceuticals and in diagnostic kits useful for the 
preparation of said radiopharmaceuticals include but are not 
limited to ethanol, glycerin, polyethylene glycol, propylene 
glycol, polyoxyethylene sorbitan monooleate, sorbitan 
monoloeate, polysorbates, 
poly (oxyethylene) poly (oxypropylene) poly (oxyethylene) block 
copolymers (Pluronics) and lecithin. Preferred solubilizing 
aids are polyethylene glycol, and Pluronics.

Bacteriostats useful in the preparation of 
radiopharmaceuticals and in diagnostic kits useful for the 
preparation of said radiopharmaceuticals include but are not 
limited to benzyl alcohol, benzalkonium chloride, 
chlorbutanol, and methyl, propyl or butyl paraben,

A component in a diagnostic kit can also serve more than 
one function، A reducing agent can also serve as a 
stabilization aid, ة buffer can also serve as a transfer 
ligand, a lyophilization aid can also serve as a transfer, 
ancillary or со-ligand and so forth.

The predetermined amounts of each component in the 
formulation are determined by a variety of considerations that 
are in some cases specific for that component and in other 
cases dependent on the amount of another component or the 
presence and amount of an optional component. In general, the 
minimal amount of each component is used that will give the 
desired effect of the formulation. The desired effect of the 
formulation is that the practising end user can synthesize the 
radiopharmaceutical and have a high degree of certainty that 
the radiopharmaceutical can be safely injected into a patient 
and will provide diagnostic information about the disease 
state of that patient.
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Another aspect of the present invention contemplates a 
method of imaging the site of infection or inflammation in a 
patient involving: (1) synthesizing a radiopharmaceutical 
using a reagent of the present invention capable of localizing 
at sites of infection or inflammation; (2) administering said 
radiopharmaceutical to ة patient by injection or infusion; (3) 
imaging the patient using either planar or SPECT gamma 
scintigraphy.

The radiopharmaceuticals are administered by intravenous 
injection, usually in saline solution, at a dose of 1 to 100 
mCi per 70 kg body weight, or preferably at ة dose of 5 to 50 
mCi. Imaging is performed using known procedures.

EXAMPLES
The materials used to synthesize the following examples 

of the present invention were obtained from commercial sources 
or prepared as described in the following references.

Substituted (E)-3-[6-(arylthiomethyl》-3-(2-phenylethoxy) - 
2-pyridinyl]-2-propenoic acid and substituted 3-[6- 
(arylthiomethyl)-3-(2-phenylethoxy)-2-pyriainyl]propanoic acid 
derivatives useful as intermediates in tne synthesis of the 
compounds of the invention are prepared using standard 
procedures, for example, as described in Daines et اة ل٠.,  

Med. Chem, 39: 3837 (1996); Daines et اح ل . Med. Chem, 37: 
3327 (1994); Daines, PCT International Application wo 
95/15752; Daines, PCT International Application wo 95/15950.

[3-(4-Phenylbenzyi)-4-nydroxychroman-1-yl]cyciopentane 
carboxylic acid derivatives useful as intermediates in the 
synthesis of the compounds of the invention are prepared using 
standard procedures, for example, as described in Koch et al., 
J٠ Med. Chem, 37: 3197 (1994); Koch et al., PCT International 
Application WO 93/15066; Koch et al., PCT International 
Application wo 93/15067.

5-Allyl-6-hydroxy-l-tetralone  derivatives useful as 
intermediates in the synthesis of the compounds of the 
invention are prepared using standard procedures, for example, 
as described in Cohen et al., Bioorg. & Med. Chem. Lett., 4: 
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 Cohen et al./ PCT International Application wo ;(لأ994 2883
95/15956.

6- Bromo-2,2-dimethylhexanenitrile was synthesized as 
described by Larcheveque, Μ. et. al., Bull. Soc. Chim. Fr., 
1974, 1710-1714.

4,6"Diphenyl-2-pyridone, 4-(3,4-Methylenedioxyphenyl·)-6- 
diphenyl-2-pyridone, б-[(4,6-diphenyl-2-pyridinyl)oxy]-2,2- 
dimethylhexanenitrile, 6-(5-(2Η-2,3,4,5-tetraazolyl)-5- 
^thylhe^lo^)-2,4-diphenylpyridine and 6-(5-(2Η-2,3,4,5- 
tetraazolyl) -5-methylhexyloxy) -2 , ،-diphenylpyridine were 
synthesized as described by Labaudiniere, R، et. al., J١ Med. 
Chem،, I992f 35, ،315-432،.

t-Butyl ،-bromobutyrate was synthesized as described by 
Morin, c. et. al., Tetrahedron, 1992, 48, 9277-9282.

11-Amino—3,6,9-trioxaunaecanol, 2—(2-(2-(3-aza-3- 
diazoprop-3-enyloxy)ethoxy)ethoxy)ethan-1-οΙ were synthesized 
as described by Bertozzi, c٠ R٠et٠ al., J. Org. Chem., 1991, 
56, 4326-4329.

2-Hydroxy-6-[(5-hydroxypentyl) oxy]benzenepropanoic acid 
methyl ester and 6-hydro:xy-5-prop-2-enyl-2,3,4-trihydro- 
naphthalen-l-one were synthesized as described by Cohen, N٠, 

European Patent Application EP 0531823Α1.
2-Hydrazino-5-sulfam٠ylpyridine was prepared according to 

US Patent 4,204,870.
N-Methyl-N-phenethyl-2-[5-benzyloxy-3_(2- 

carboxyvinyl)indol-l-yl]acetamide was prepared according to 
F.c. Huang et al., PCT International Application wo 92/04321.

7- (3-(2-Ethyl-4-(4-flurophenyl)-5- 
(phenylmethoxy)phenoxy)pr٠poxy)-8-propylchromane-2-carbo:>{ylic 
acid was prepared according to Sawyer, et al., J.Med.Chem., 
1995, 38, 4411.

Ä mixture of 4-ethyl-2(l-methyl-lH-pyrazol-5-yl)-5-[[5- 
methyl-5-cyanohexyl]oxy]phenol and 4-ethyl-2(l-methyl-lH- 
pyrazol-3-yl)--5-[[5-methyl-5-cyanohexyl]oxy]phen٥lwas 
prepared as described in R.w. Harper, et al., J.Med.Chem،, 
1994, 37, 2411.

N-[4-(Carboxy)benzyl]-Ν,Ν1-bis[(2-triphenylmethylthio)- 
ethyl]glycinamide N-hydroxysuccinimide ester was synthesized 
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as described by Harris, T٠ D.et. al., Bioorg. Med. Chem. 
Lett. 1996, 6, 1741-1746.

N-(2-(2-(2-(2-Aminoethoxy)ethoxy)ethoxy)ethyl)(tert- 
butoxy)formamide (5.87 g, 20 lol) was prepared as described 
by Levenson, c., US Patent 4,803,297.

6-De0xy-6-amin0-ß"Cycl0dextrin was prepared as described 
by Petter, R.c. et. al., J٠ Am. chem. Soc·, 1990, 112, 3860- 
3868.
Tetrafluorophenyl bis-S- (l-etho^ethylmercapto- 
acetyDpentanoate was prepared as described in Fritzberg, A.
et. al.. Proc. Natl. Acad. Sci. U.S.A., 1988, 85, 4025.

Abbreviations used in this section:
TEA: triethylamine
DCM: dichloromethane
ACN: acetonitrile
z： benzyloxycarbonyl
Ms: mesylate
TFA: trifluoroacetic acid
DIEA: diisopropylethylamine
НАТО: 0-(7-azabenzotriazol-l-yl}-1,1,3,3-

tetramethyluroniujn Hexafluorophosphate
HBTO: 0- (Benzotriazol-l-yl) -1,1,3, З-tetranethyluronitiin

Hexafluorophosphate
™si: trimethylsilyliodide

TPPTS: tris (3-sulfonatophenyl)phosphine, sodium salt

TPPDS: Bis (3 -sulf onatophenyl ) phenylphosphine / disodii salt

TPPMS: (3-sulfonatophenyl) diphenylphosphine, monosodium salt

TFP: tris (2-furanyDphosphine

Example 1
Synthesis of 4-ethyl،2-(4-fluorophenyl)-[5-[5,5-dimethyl-6- 
[[6-[[[(2-sulfonylphenyl)methylene]hydrazino]-3-
pyridinyl]carbonyl]amino]hexyl]oxy]phenol
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Step A: Preparation of 4- (benzyloxy) -2- [ (5-methyl-5- 
cyanohexyl)oxy]-benzophenone

A solution of 4-benzylo^-2-hydroxyacetophenone (2.45 g), 
potassium carbonate (3.25 g), potassium iodide (0.42 g), and 
5-cyano-5-methyl-l-bromohexane (2.6g) in dimethylformamide 
(40 mL) was heated at 9O٥C for 22 hours under nitrogen. The 
slurry was coQled, poured into water (150 mL) and extracted 
with ethyl acetate. The combined extracts were washed with 
water, dried (MgS04), riltered, and concentrated under reduced 
pressure to an orange oil. This was purified by flash 
chromatography (ethyl acetate：hexane) to afford the product 
(2.4g) as a clear oil. NMR(CDC13): 1·37, s (бн); 1.64, m
(4H)； 1.89, т (2H); 2.58, s (ЗН); 4.03, t (ЗН); 5.09, s
(2H); 6.50, s (IH); 6.58, d (lH); 7٠37, m (5 H); 7.81, d
(1Η). Mass Spec (GC-MS) m/z = 365 (M)٠

Step B： Preparation of 4-(benzyloxy)-2-[(5-methyl-5- 
cyanohexyl)oxy]-ethylbenzene

The acetophenone (2.4 g) was dissolved in carbon tetrachloride 
(6 mL) and trifluoroacetic acid (6 mL) and triethylsilane (5.9 
mL) added. The solution was stirred for 2 hours and poured 
into saturated sodium bicarbonate and ethyl acetate. The 
layers were separated and the organic layer was washed with 
saturated bicarbonate until washings remained basic, dried 
(MgSO،) , filtered, and concentrated under vacuinn to a reddish 
Oli (2.6 g) . This was purified by flash chromatography 
(hexane：ethyl acetate) to afford the product (2.Og) as a clear
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Oil· NMR (CDC13)： 1.15, t (ЗН); 1.34, s (SH); 1.5 - 1.9, m
(6H); 2.55, q (2H); 3.94, t (2H); 5.02, s (2H); 6.48, m
(2H); 7.02, d (lH)； 7.37, m (5Η). Mass Spec (GC-MS) m/z = 
351 (M).

Step c: Preparation of l-bromo-2- (benzyloxy) -5-ethyl_-4- [ (5-
methyl-5-cyanohexyl) oxy]benzene

OBzl

The ethylbenzene (2.0 g) was dissolved in carbon tetrachloride 
(25 mL) and N-bromosuccinimide (1.16 g) added. The solution 
was stirred 18 hours, diluted with dichloromethane (50 mL), 
washed with water, dried (MgS04), filtered and concentrated 
under vacuiini to an orange solid. This was recrystallized from 
hexane/ethyl acetate to yield the product as a white solid 
(1.65 g). IR (CDCI3): 1.14, t (ЗН); 1.35, s (6Η) 1.5 -
1.9, m (6H); 2.52, q (2H); 3.88, t (2H); 5.12, s (2H);
6.45, s (lH); 7.2 - 7.5, m (6Η). MS (El) m/z = 454.2 
(Μ+Na).

Step D Preparation of 1-(benzyloxy)·4-ethyl-2-(4" 
fluorophenyl)-5-[(5-methyl-5-cyanohexyl)oxyj-benzene

4-fluorophenylboronic acid (0.84 g) was added to ethanol
(5mL). To this was added toluene (15 mL), the bromonitriie 
(I.29g)/ 1.82Ν sodium carbonate solution (4.9 mL), and 
tetrakis-triphenylphosphine palladium (0.35 g) under*  a 
nitrogen atmosphere. The mixture was heated at reflux for 18 
hours, cooled, and poured into ethvl acetate (50 mL). The
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layers were separated and the organics washed with saturated 
an٦n٦oni٦n٦ chloride solution, dried (MgS04), filtered, and 
concentrated under vacuilin to afford a green oil (1.75 g). 
This was purified by flash chromatography to afford the 
product (1.13 g) as a clear oil. NMR (CDCI3)： 1.19, t (ЗН)； 
1.36, s (6Η) 1.5 -F 1.Э, m (бн); 2.612, q (2Η),· 3.97, t 
(2H); 5.02, s (2H); 6.55, s (lH); 7.06, m (ЗН); 7.32, m 
(5H); 7.50, dd (2Η). MS (El) m/z = 468.2 (Μ+Na).

Step E： Preparation of l-(benzyloxy)-4ëthyl~2-(4-
fluorophenyl)-5-[ (5,5-dimethyl-6-Énohexyl)oxy]benzene

ΝΗ2

Dry ether (10 mL) was added to anhydrous aluminum chloride 
(670 mg) at o٠c under nitrogen and stirred until dissolution 
was complete. Lithium aluminum hydride (190 mg) was added in 
one portion and the solution heated to reflux. 1-(benzyloxy》ー 

4-ethyl-2- (4-fluorophenyl)-5-[(5-methyl-5-cyanohexyl)oxy]- 
benzene (1.05 g) dissolved in dry ether (5 mL) was added 
dropwise at reflux. The heat was removed and the mixture 
stirred at ambient temperature for 5 hours. The reaction was 
quenched by addition of water, followed by 6Ν sulfuric acid 
until a clear solution was obtained. This was extracted with 
ether. The aqueous solution was cooled and treated with 50% 
sodium hydroxide. The basic mixture was extracted with ether. 
The organic layers were dried over magnesium sulfate, 
riitered, and concentrated under reduced pressure to afford 
900 mg of ت- (benzyloxy) -4-ethyl,-2- (4-fluorophenyl) -5- [(6,6- 
dimethyl-6-aininohexyl)oxylbenzene as a white solid, which was 
not further purified but carried forward. NMR (CDCI3) 0.83 s 
(6H); 1.17, t (ЗН): 1.25, т (2H); 1.42, m (2H)； 1.55 broad
(2H); 1.77, m (2H); 2.47, s (2H); 2.61 q (2H); 3.95, t (2H);
5.00, s (2H); 6.55, s (lH); 7.03, d (2H); 7.08, s (IH); 7.31,
т (5H)； 7.50, d of d (2Η). Mass Spec (El), m/e= 450.3 (Μ+Η)
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Step F Preparation of 4-ethyl-2-٠ (4-fluorophenyl) -5- [(5,5- 
dimethyl-٠٠6-an٦in0hexyl)0>cy]phen01

1— (benzyloxy)_4-ethyl-2-(4-fluorophenyl) -5-[(5,5-dimethyl-6- 
aminohexyl) o^]benzene (900 mg) was dissolved in ethanol (7 
mL) and added to a solution of 10% palladium on carbon (200 
mg) in 10 mL ethanol. The flask was fitted with a balloon and 
pressurized with hydrogen gas to maintain inflation of the 
balloon. The reaction was stirred overnight. The solution 
was filtered through Celite and concentrated under*  reduced 
pressure to afford III as an amber oil, essentially pure by 
TLC. Trituration with 19:1 hexane/ethyl acetate afforded the 
product 4-ethyl-2~(4-fluorophenyl)-5-[(6,6-dimethyl-7- 
aminoheptyl) oxy]phenol (625 mg) as an off white solid. NMR 
(CDCI3)： 0.84, s, (6H)； 1.17, t (ЗН)； 1.24, m (2H); 1.76,
m (2H)； 2.43, s (2H); 2.57, q (2H); 2.82, broad (2H); 3.95, 
t (2H); 6.45, s (lH); 6.96, s (IH); フ.11, d of d (2H);
7.43, â of d (2Η). Mass Spec (El), m/e = 360.2 (Μ+Η).

Step G Preparation of Sodium 2-[[[5-[[(2,5-dioxo-l- 
pyrolidinyl) oxy] carbonyl]-2-pyridinyl] hydrazonojmethyl]- 
benzenesulfonate

To a solution of 2-fowylbenzenesulfonic acid sodium salt
(13.6 g) in dimethylfomamide (400 mL) was added 2- 
hydrazinonicotinic acid (10.0 g) and the mixture stirred for 
three hours. N-hydroxysuccinimide (7.52 g) and 
dicyclohexylcarbodiimide (27.6 g) were added to the reaction 
and it was stirred for 16 hours. The mixture was filtered 
through Св-Lite and the nitrate concentrated under vacuum to a 
thick oil. This was triturated with ethyl acetate to afford a
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solid whicn was filtered 亡〇 afford crude product (З2.8д). The 
solids were refluxed in hot methanol for 5 hours , filtered, 
washed with methanol, and dried under vacutun to afford Sodia 
2-[[[5-[[(2,5~di0X0-l-pyr01idinyl) oxy]carbonyl]-2-pyridinyl] 
hydrazono]methyl]-benzenesulfonate (21.2g) as a pale yellow 
solid· NMR <DMSO-d6)： 2.88, s (4H); 7.36, m (ЗН)； 7.79, d
of d (lH); 8.10, m (2H); 8.79, t (IH); 9.16, s (lH);
11.90, S(1H).

Step H Preparation of 4-et٠hyl-2- (4-fluorophenyl) - [5- [5,5- 
dimethyl-б-[ [6- [ [ [(2-sulfonylphenyl)methylene]hydrazino]-3- 
pyridinyl] carbonyl] amino] heptyl] oxy] phenol

Dry dimethyifojcmarnide (7 mL)was charged to a flask under 
nitrogen. To this was added 4-ethyl-2-(4-fluorophenyl)-5- 
[(5,5-dirnethyl-6-aminohexyl) oxy]phenol (180 mg) and sodium 2- 
[[[5-[[(2,5-dioxo-l-pyrolidinyl)oxy]carbonyl]-2-pyridinyl] 
hydrazono]methyl]-benzenesulfonate (275 mg) followed by 
aiisopropylethylamine (97 mg) and 4-dimethylaminopyridine (15 
mg) . The solution was stirred overnight. Solvent was 
concentrated under vacuum and the residual oil partitioned 
into water/ethyl acetate. The ethyl acetate was concentrated 
and the resulting solids triturated with hot ethanol. The 
crude product was purified by preparative HPLC (5 X 25cm Vydac
Pharmaceutical C18 column, 0.1% trifluoroacetic acid in
water/acetonitrile gradient) .NMR (DMS0-d6) • 0.88, s (6 H)
1.11, t (ЗН); 1.33, m(2H); 1.48, m(2H); 1.73, m (2H);
2.50, m (2Η); 3.16, d(2H); 3.93, t (2H); ٠5٠2،, s ة (IH);
6.99, s (lH); 7.16, t(2H); 7.19, m (lH); 7.45, m (2H);
7.52, d of d (2H); 7.81, m (IH); 8.26, d(lH); 8.35, d
(IH); 8.47, s (lH); 8.53, broad (lH); 9.33, broad (2Η).
m/e : 661.3 (Μ-Η).

Example 2.
Synthesis of 4-ethyl-2-(4-fluorophenyl)-[5-[4-[[6-[[[(2- 
sulfonylphenyl) methylene]hydrazino]-3-
pyridinyl]carbonyl]amino]butyl]oxy]phenol
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Step A Preparation of 4-(Benzyloxy)-2-[(3٠cyanopropyl)oxy]- 
acetophenone

2-hydroxyl-4-benzyloxy-acetophenone (5 g), 4- 
bromobutyronitrile (3.66 g), powdered potassium carbonate (5.7 
g), and potassium iodide (0.85 g) were added to 
dimethylf ٠]٢ mainide (100 mL) under nitrogen. The slurry was 
heated with stirring at 100٠c for 24 hours, cooled, and poured 
into water (200 mL) and ethyl acetate (50 mL). The layers 
were separated and the aqueous layer extracted with ethyl 
acetate. The combined organics were washed with sodii 
bisulfite solution and brine, dried over magnesium sulfate, 
filtered and concentrated under vacurnn to an orange solid (5-8 
g). This was recrystallized from ethanol to afford pure 4- 
(benzylo^) -2- [ (3-cyanopropyl) o^] -acetophenone ( 5 · 2g) . IM 
(DMS0-d6)： 2.10, m (2H); 2.50, s (3 H); 2.70, t (2H)；

4.16, t (2H); 5.19, s (2H); 6.69, m (lH); 6.75, d (lH); 
7.40, m (5 H); 7.67, d (lH). Mass Spec (El), m/e = 310.1 
(Μ+Η).

Step B Preparation of 4-(Benzyloxy)-2-[(З-cyanopropyl)oxy]- 
!-ethylbenzene

4- (Benzylo^) -2- [ (З-cyanopropyl) oxy] -acetophenone (5 g) was 
dissolved in carbon tetrachloride (12.5 mL) under nitrogen. 
To this was added trifluoroacetic acid (15 mL) and 
triethylsilane (15.5 mL) with stirring. The solution was 
stirred for three hours and then poured into 0 ٠ IN sodium 
hydroxide (190 mL)/ethyl acetate (50 شلل) with cooling. The
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layers were separated and the aqueous reextracted with ethyl 
acetate. The combined organic layers were washed with sodium 
bicarbonate solution, brine, and dried over magnesimn sulfate. 
The solvent was removed under vacuum after filtration to 
afford an orange oil. This was purified by flash 
chromatography on silica gel using hexane/ethyl acetate (9:1) 
as an eluant. After concentration, 4-(Benzyloxy)-2-[(3- 
cyanopropyl) o^] -l-ethylbenzene was obtained as a clear oil 
(2.5 g). NMR (CDCI3)： 1.16, t (ЗН); 2,16, m (2H); 2.56, m
(4H); 4.03, t (2H); 5.03, s (2H)； 6.50, m (2Η), 7.04, d 
(IH); 7.37, m (5Η). Mass Spec (El), m/e = 296.3 (Μ+Η).

Step c Preparation of 1-(benzyloxy)-2-bromo-4-ethyl-5٠[(3- 
cyanopropyl) oxy]-benzene

Carbon tetrachloride (30 mL) was used to dissolve 4- 
(Benzyloxy) -2- [ (З-cyanopropyl) oxy] -l-ethylbenzene (2.5 g). N- 
bromosuccinimide (1.66 g) was added to the solution and it was 
stirred for 5.5 hours. The mixture was diluted with 
dichloromethane (50 mL), washed with water, dried over 
magnesium sulfate, filtered, and concentrated under vacuum· 
The resulting oil was crystallized from hexane/ethyl acetate 
at -20٠c to afford 1-(benzyloxy)-2-bromo-4-ethyl-5-[(3- 
cyanopropyl)oxy]-benzene as a white crystalline solid (1.5 g) . 
NMR (CDCI3) 1.14, t (ЗН); 2.14, m (2H)； 2.55, m (4H)； 3.98,
t (2H); 5.12, s (2H); 6.45, s (lH); 7.37, m (6Η).

Step D Preparation of l-Benzyloxy-2-(4-fluorophenyl)-4- 
ethyl-5-[(З-cyanopropyl) oxy]-benzene

،-fluorobenzene boronic acid (1.14 g) was dissolved in ethanol 
(7 mL). To this was added ئ-(benzyloxy)-2-bromo-4-ethyl-5- 
[(З-cyanopropyl)oxy)-benzene (1.5 g), toluene (20 mL), 
tetrakis-triphenylphosphine palladitim (470 mg) , and 2Μ sodium 
carbonate solution (6.1 mL). The resulting mixture was heated 
to reflux and held there for 24 hours. The solution was 
cooled, diluted with ethyl acetate, and the layers separated. 
The organic layer was washed with saturated ammonii chloride.
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dried over magnesium sulfate, filtered, and concentrated to 
afford a green oil. This was purified by flash chromatography 
on silica using hexane/ethyl acetate (9:1)٠ The resulting 
fractions were concentrated under vacuum to afford 1- 
Benzyloxy-2-(4-fluorophenyl)-4-ethyl-5-[(3-cyanopropyl) oxy]- 
benzene (1.1 g) as a clear oil. NMR (CDCI3): 1.18, t (ЗН); 
2.15, m (2H); 2.59, m (4 H); 4.06, t (2H); 5.00, s (2H); 
6.53, s (IH); 7.06, t (2H); 7.09, s (IH); 7.30, т (5H); 
7.49/ dof d (2Η).
Mass Spec (El), m/e = 412.2 (Μ+Na).

Step E Preparation of 1-Вепгу1оху-2٠(4-fluorophenyl)-4- 
ethy!-5-[(4-aminobutyl)oxy】 -benzene

Dry ether (10 mL) was added to anhydrous alumirn chloride 
(693 mg) at o٠c under nitrogen and stirred until dissolution 
was complete. Lithium alLminvun hydride (197 mg) was added in 
one portion and the solution heated to reflux· l-Benzylo^-2- 
(4-fluorophenyl)-4-ethyl-5-[(3-cyanopropyl〉oxy]-benzene (1.05 
g) dissolved in dry ether (5 rnL) was added dropwise at reflvix. 
The heat was removed and the mixture stirred at ambient 
temperature for 4.5 hours. The reaction was quenched by 
addition of water, followed by 6Ν sulfuric acid until a clear 
solution was obtained. This was extracted with ether. The 
aqueous solution was cooled and treated with 50% sodium 
hydroxide. The basic mixture was extracted with ether. The 
organic layers were dried over magnesium sulfate, filtered, 
and concentrated under reduced pressure to afford 500 mg of 
1-Вепгу1оху-2-(4-fluorophenyl)-4-ethyl-5-[(،-aminobutyl)oxy]- 
benzene as an oil, which was not further purified but carried 
forward. Mass Spec (El), m/e = 394.3 (Μ+Η)
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A flask was charged with 10% palladiim on carbon (200 mg), 
ethanol (20 mL), and l-benzyloxy-2-(4-fluorophenyl)-4-ethyl-5- 
[(4-aminobutyl)oxy]-benzene (500 mg). The flask was fitted 
with a balloon and pressurized with hydrogen to fully inflate 
the balloon. The reaction was stirred 3.5 hours, filtered 
through Celite, and the filtrate concentrated under vacm to 
afford 4-ethyl-2-(4-fluorophenyl)-5-[(،-aminobutyl)oxy]phenol 
as ة white powder (350 mg). HPLC showed that ¼25% starting 
material remained. It was not purified but carried directly 
into the next step. Mass Spec (El), m/e = 304.1 (Μ+Η).

Step G Preparation of 4-ethyl-2-(،-fluorophenyl)-[5-[4-[[6- 
[[[(2-sulfonylphenyl)inethylene]hydrazino] -3- 
pyridinyl] carbonyl] amino]butyl] oxy]phenol

4-Ethyl-2-(4-fluorophenyl)-5-[ (4-aminobutyl) oxylphenol 
(300 mg) was dissolved in dimethylformamide (10 mL) under 
nitrogen. Sodium 2-[[[5-[[(2,5-dioxo-l- 
pyrolidinyl)oxy]carbonyl]-2-pyridinyl] hydrazono]methyl]- 
benzenesulfonate (440 mg) and triethylamine (324 mg) were 
added and the reaction stirred overnight at arnbient 
temperature. The solvent was removed under vacuum to afford a 
bro٦٨zn oil, which was purified by preparative HPLC (5 cm X 25 
cm Vydac Pharmaceutical column, 0.1% trifluoroacetic 
acid/water (A) : 90% acetonitrile/water (B) gradient, 50% ->
85% B in 25 minutes) and the product fractions lyophilized to 
afford a white powder (120 mg) (decomposes > 25O・C). NMR 
(CDCI3)： 1.11, t(6H); 1.79, m(4H); 2.50, q (2 H); 3.36,
m (2H); 3.97, t (2H); 6.53, s (lH); 6.99, s (IH); 7.18, m
(ЗН); 7.49, m(4H); 7.83, m (lH); 8.28, d (lH); 8.38, d
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(lH); 8.46, s (lH); 8.78, m (lH); 9.36, s (lH). Mass Spec
(EI), m/e= 605.2 (Μ-Η).
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Synthesis of 2-[[[5-[[(6-[(4,6-diphenyl-2-pyridinyl)oxy]ااا 
hexanamino] carbonyl] -2-pyridinyl]hydrazono]methyl] - 
benzenesulfonic acid

Part A Preparation of l-Amino-6-[(4,6-diphenyl-2- 
pyridinyl ) oxy] -hexane

To a dry flask was added aliiminuin chloride (0.857 g, 6.42 
iol) . The flask was cooled to less than 0 ٠c with an 
ice/ethanol bath. Ether (15 mL) was added, and the reaction 
was stirred for 5 min until the aluminum chloride dissolved. 
Lithium aluminum hydride (0.244 g, 6.42 腿〇1) was then added, 
and the reaction was heated to reflux· 6-[(4,6-Diphenyl-2- 
pyridinyl) oxy]-hexanenitrile (1.0 g, 2.92 腿〇1) was dissolved 
in ether (5 mL) and added dropwise to the refluxing solution. 
After addidon was complete, the reaction was stirred 
overnight at room temperature. The reaction was then quenched 
with water. 6 N Aqueous sulfuric acia was added until a clear 
solution formed. This mixture was then extracted with ether 
(Зх). The aqueous layer was then cooled in an ice bath and 
basified to pH 14 with 50% aq. NaOH. This was then extracted 
with ether (4x). The organic layer was then washed with 
saturated NaCl, dried over magnesium sulfate, and evaporated 
to give 0.7184 g (71%》 of l-amino-6-[(4,6-diphenyl-2- 
pyridinyl)oxy]-hexane as an oil. ESMS: Caled, for C23H26N2O, 
Found, 347.3 (M+H)+l ؛346.20
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Part B Preparación of 2-г[[5ا[[(б-[(4,6-diphenyl-2" 
pyridinyl) oxy] -1 -hexanamino] carbonyl] -2- 
pyridinyl ] hydrazono ] methyl ] -benzenesulfonic acid

l٠Amin٥i6- [ (46 م-diphenyl-2-pyridinyl) oxy] -hexane (O.2OOg, 
0.557 lol) was dissolved in DMF (5 mL). Triethylamine (232.9 
gLr 1.67 iranol) was added, and the reaction was stirred for 5 
min· 2- [ [ [5- [ [ (2,5-Dioxo-l-pyrrolidinyl) oxy] carbonyl] -2- 
pyridinyl]hydrazono]methyl]-benzenesulfonic acid, monosodium 
salt (294.3 mg, 0.668 lol) was then added, and the reaction 
mixture was stirred under nitrogen for 3 days. The reaction 
mixture was concentrated to an oil and triturated with ethyl 
acetate. The crude product was purified by preparative HPLC, 
using the following method to give 133 mg (35%) of the 
purified title compound. ESMS: Calcd٠ for C36H35N5O5S, 649.23; 
Found, 648.3

HPLC Method 1
Instrument: Rainin Rabbit; Dynaxnax software
Colinnn： Vydac C-18 (21.2 腿 X 25 cm)
Detector: Knauer M
Flow Rate: 15 mL/min
Column Temp： RT
Mobile Phase: A: 0٠05Μ aimoniim acetate

B: 90%ACN, 10%0. 05 M ammonii acetate
Gradient: Time (min) %A %B

0 80 20
20 0 100
30 0 100
31 80 20

Example 4
Synthesis of 2-[[[5-[[2,2-dimethyl-6-[(6-fluor٠phenyl-4- 
phenyl-2-pyridinyl〉。xy]-l-hexanamino] carbonyl] -2- 
pyridinyl ] hydrazono] methyl ] -benzenesulfonic acid

Part A Preparation of 2,2-Dimethyl-6- [ (6- (4-fluorophenyl)- 
4-phenyl-2-pyridinyl) oxy] -hexanenitrile

89



PCT/US97/18096WO 98/15295

5

10

15

20

25

30

6- (4-Fluorophenyl) -4"-pheny!-2-pyridone (1.0 g, 3.77 mmol) was 
dissolved in toluene. silver carbonate (1.04 g, 3.77 mmol) 
and 6-bromo-2,2-dimethyl-hexanenitrile (1.15 g, 5.66 lol) 
were added, and the reaction was heated to reflux and kept in 
the dark for 2 days. The reaction was filtered and 
concentrated. The resulting residue was purified by flash 
column chromatography using 9:1 hexane :ethyl acetate to give 
1.110 g (76%) of the purified nitrile. ESMS: Caled, for 
C25H25FN2O, 388.20; Found, 388 GCMS

Part B Preparation of l-Amin٥-2,2٠dimethyl-6-[(6- 
fluorophenyl-4-phenyl-2-pyridinyl)o^]-hexane

To a dry flask was added aluminum chloride (0.754 g, 5.65 
10Ι)· The flask was cooled to less than 0 ٠c with an 
ice/ethanol bath. Ether (10 mL) was added, and the reaction 
was stirred for 5 min until the aluminum chloride dissolved. 
Lithium aluminum hydride (0.214 g, 5.65 mmol) was then added, 
and the reaction was heated to reflux· 2,2-Dimethyl-6-[(6- 
fluorophenyl) -4-phenyl-2-pyridinyl) oxy] -hexanenitrile (1.0 g, 
2.57 Ю1) was dissolved in ether (5 mL) and added dropwise to 
the refluxing solution. After addition was complete, the 
reaction was stirred for 5 h at room temperature. The 
reaction was then quenched with water. 6Ν Aqueous sulfuric 
acid was added until a clear solution formed. This mixture 
was then extracted with ether (Зх). The aqueous layer was 
then cooled in an ice bath and basified to pH 14 with 50% aq. 
sodium hydroxide. The resulting solution was then extracted 
with ether (4x). The organic layer was then washed with 
saturated NaCl, dried over magnesium sulfate, and evaporated 
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to give 1.2 g (119%) ◦f the anine product as an oil. ESMS: 
Caled, for C25H29FN2O, 392.23; Found, 393.2 (M+H)+1.
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Part c Preparation of 2-[[[5-[[2f2-dimethyl-6-[(6- 
fluorophenyl-4-phenyl-2-pyridinyl)oxy]-l-hexanamino]carbonyl]-
2-pyridinyl]hydrazono]methyl]-benzenesulfonic acid 

l-Amino-2,2-dimethyl-6-[(6-fluorophenyl-4-phenyl-2- 
pyridinyl) oxy]-hexane (0.200 g, 0.51 10Ι) was dissolved in 
dimethylfowamide (5 mL) . Triethylamine (213.2 1.53 ,ذلم lol) 
was added and the reaction was stirred for 5 min. 2-[[[5" 
-2-[carbonyl[Dioxo-l-pyrrolidinyl)oxy-ا2,5]]
pyridinyl]hydrazono]methyl]-benzenesulfonic acici, monosodium 
salt (269.5 mg, 0.612 lol) was added and the reaction was 
stirred for 24 h under nitrogen. The reaction was then
concentrated to an oil under high vacuLim. The oil was 
triturated with ethyl acetate. The crude product was then
purified by the following method to give 10 mg (3%) of the
title compound. ESMS: Caled, for C38H38FN5O5S, 695.26; Found,
696.4 (M+H)+l

HPLC Method 2
Instrument: Rainin Rabbit; ٠amax software
Coliunn： Vydac c-18 (21.2 1 X 25 cm)
Detector: Knauer VWM
Flow Rate: 15 i٦٦L/min
Column Temp:
Mobile Phase:

Gradient:

RT
A: 0.!%TFAin Η20
B: 0.1%TFA in ACN/H20 (9:1)
Time (min》 %A %B
0 80 20
20 0 100
30 0 100
31 80 20

Example 5
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Synthesis of 2 ا[[[5ل [[N-[б-[(6-(4-fluorophenyl)-4-phenyl-2- 
pyridinyl) oxy] -hexanoyl]-tyrosine-O- [3-propanamino] ] carbonyl] - 
2-pyridinyl]hydrazono]—methyl]-benzenesulfonic acid
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Part A Preparation of N-[6-[(6-(4-fluorophenyl)-4-phenyl-2- 
pyridiny!〉oxy]-hexanoyl]tyrosine

To a teabag (5x5 cm polypropylene filters, 0.75 μm mesh〉was 
added 0.30 g of Fmoc-Tyr (OtBu) -Wang Resin. The teabag was 
washed with the following (10 mL/bag) : DMF 2x3 min, 20% 
piperidine in DMF 1x3 min, 20% piperidine in DMF 1 X 30 min, 
DCM 8x3 min, and DMF 3x3 min. About 2.5 equivalents of 
6-[(6- (4-fluorophenyl) -،-phenyl-2-pyridinyl) oxy] -hexanoic 
acid, five equivalents of each of the following; HBTU, HOBT, 
diisopropylethylamine (DIEA) and DMF (10 mL/bag) were added.
The bag was then shaken overnight for about 18 h. The bag was 
then washed with the following (10 mL/bag) : DMF 3x3 min, 
DCM 8x3 min. The bag was dried under high vacuum· The 
contents of the bag was then placed in a small erlenineyer 
flask. To the flask was added 10 mL of cleavage cocktail (95% 
trifluoroacetic acid, 2.5% triisopropylsilane, and 2.5% 
water). The resin was allowed to sit for 2 h while 
occasionally being swirled. After each swirl the sides of the 
flasks were rinsed with additional cocktail until the total 
volume of cocktail added was 15 mL. After 2 h, the resin was 
filtered and washed with TFA (2x4 mL) . The filtrates were 
then concentrated to an oil under high vacuilin. The oils were 
then purified by prep HPLC using the method 2 described above, 
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to give 36.2 mg of the title compound. ESMS: Caled, for
C32H31FN2O5/ 542.22; Found, 543.4 (M+H)+l
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Part B Preparation of N- [6- [ (64) ا٠-fluorophenyl) -4-phenyl-2- 
pyridinyl)oxy]-hexanoyl٦-0-[N-tert-butyloxycarboriyl-3- 
aminopropyl] tyrosine

日〇〇-刪、ノへ、ノ 0

N-[6-[(6-(4-fluorophenyl)-4-phenyl-2-pyridinyl)oxy]- 
hexanoyl]tyrosine was dissolved in dimethylformamide ( 0.5 mL) 
and cooled to 0 ·c in an ice bath. Sodium hydride (2.2 
equivalents) was added, and the reaction was stirred for 1 
hour at 0 ٠c. N-Boc-Bromopropylamine (1.1 equivalent) was 
dissolved in 0.2 inL of dimethylformamide and added dropwise to 
the solution. The reaction was stirred an additional 24 h 
under nitrogen. The reaction was then concentrated to an oil. 
The resulting residue was brought up in ethyl acetate. This 
was acidified with 10% potassium hydrogen sulfate. The 
organic layer was washed with brine, dried over magnesium 
sulfate, and evaporated to give 45.3 mg of the crude product 
as an oil. ESMS: Caled, for C40H46FN3O7S, 699.33; Found, 
698.4 (M+H)؛l

Part c Preparation of 2-[[[5-[[Ν-[6-[(6-(4-fluorophenyl)-4٠ 
phenyl-2-pyridinyl) oxy]-hexanoyl]-tyrosine-O-[3- 
propanamino]]carbonyl]-2-pyridinyljhydrazono]-methyl]- 
benzenesulfonic acid

To ة solution of N-[6-[(6-(،-fluorophenyl)-4-phenyl-2- 
pyridinyl)oxy]-hexanoyl]-0-[N-tert-butyloxycarbonyl-З- 
aminopropyl ]tyrosine dissolved in 1 mL of dichloromethane was 
added trifluoroacetic acid (1 mL), and the reaction mixture 
stirred for 2 h. The reaction mixture was then concentrated
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to an oil under high vacuilin. The crude oil was dissolved in 1 
I٦٦L of dimethyl؛oxamide. Triethyl.amine (3 equivalents) was 
added and the reaction stirred for 5 min. 2-[[[5-[[(2,5- 
Dioxo-l-pyrrolidinyl)oxy]carbonyl]-2"pyridinyl]hydrazono]- 
methyl]-benzenesulfonic acid, monosodin salt (1.2 
equivalents) was added and the reaction was stirred for 24 h 
under nitrogen. The reaction was then concentrated to an oil 
under high vacuum. The oil was triturated with ethyl acetate. 
The crude product was then purified by method 2 described 
above to give 13.3 mg of the title product. ESMS: Caled, for 
c H47FNO9S, 902.31; Found, 903.32 (Μ+Η)+1

Example 6
Synthesis of 2- [ [ [5- [ [N- [64/6)]ا-diphenyl-2-pyridinyl)oxy]- 
hexanoyl]-tyrosine-O-[3-propanamino]]carbonyl]-2- 
pyridinyl]hydrazono]-methyl]-benzenesulfonic acid

Part A Preparation of N-[6-[(4,6-diphenyl-2-pyridinyl)oxy]· 
hexanoyl]tyrosine

To a teabag (5x5 cm polypropylene filters, 0.75 μm mesh) was 
added 0.30 g of Fi٦٦oc-٠ryr(OtBu) -Wang Resin. The teabag was 
washed with the following (10 mL/bag) : DMF 2x3 min, 20% 
piperidine in DMF 1x3 min, 20% piperidine in DMF 1 X 30 min, 
DCM 8x3 min, and DMF 3x3 min. About 2.5 equivalents of 
6-[(4,6-Diphenyl-2-pyridinyl)oxy]-hexanoic acid, five 
equivalents of each of the following； HBTU, HOBT, 
diisopropylethylamine(DIEA) and DMF (10 mL/bag) were added.
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The bag was then shaken ◦vernight for about 18 h. The bag was 
then washed with the following (10 mL/bag) : DMF 3x3 min, 
DCM 8x3 min. The bag was dried under high vacuilin، The 
contents of the bag was then placed in a small erlenmeyer 
flask. To the flask was added 10 mL of cleavage cocktail (95% 
trifluoroacetic acid, 2.5% triisopropylsilane, and 2.5% 
water). The resin was allowed to sit for 2 h while 
occasionally being swirled. After each swirl the sides of the 
flasks were rinsed with additional cocktail until the total 
volume of cocktail added was 15 mL. After 2 h, the resin was 
filtered and washed with TFA (2x4 mL) . The filtrates were 
then concentrated to an oil under high vacuum. The oils were 
then purified by prep HPLC method 2 described above, to give 
43.6mg of N- [6- [ (4,6-diphenyl-2-pyridinyl) o^]- 
hexanoyl]tyrosine. ESMS: Caled, for Сз2Н32М2О5л 524.23; 
Found, 525.4 (M+H)+l

Part B Preparation of N-[6-[(4,6-diphenyl-2-pyridinyl)oxy]- 
hexanoyl] -0- [N-tert-butyloxycarbonyl-З-aminopropyl] tyrosine

Ν-[6"[(4,6-diphenyl-2-pyridinyl)o^] -hexanoyl] tyrosine
was dissolved in dimethylformamide ( 0.5 mL) and cooled to 0 
٠c in an ice bath. Sodium hydride (2.2 equivalents〉 was 
added, and the reaction was stirred for 1 hour at 0 ·c. N- 
Boc-Bromopropylamine (1.1 equivalent) was dissolved in 0٠2 mL 
of dimethylformamide and added dropwise to the solution. The 
reaction was stirred an additional 24 h under nitrogen. The 
reaction was then concentrated to an oil. The resulting 
residue was brought up in ethyl acetate. This was acidified 
with 10% potassic hydrogen sulfate. The organic layer was 
washed with brine, dried over magnesium sulfate, and 
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evaporated to give the crude product as an oil, (35.0 mg) 
ESMS： Caled, for C40H47N3O7, 681.34; Found, 680.4 (M+H)٠l

Part c Preparation of 2-[[[5-[[N-[6_[(4,6-diphenyl-2- 
pyridinyl)oxy]-hexanoyl]-tyrosine-◦-[3-propanamino]]carbonyl]- 
2-pyridinyl]hydrazono] -methyl] -benzenesulfonic acid

To a solution of N- [6- [ (4,6-diphenyl-2-pyridinyl)oxy]- 
hexanoyl] -0- [N-tert-butyloxycarbonyl-3-aminopropyl] tyrosine 
dissolved in 1 شلل of dichloromethane was added trifluoroacetic 
acid (1 mL)/ and the reaction mixture stirred for 2 h. The 
reaction mixture was then concentrated to an oil under high 
vacuilin. The crude oil was dissolved in 1 mL of 
dimethylformamide. Triethylamine (3 equivalents) was added 
and the reaction stirred for 5 min. 2-[[[5-[[(2/5-Dioxo-l- 
pyrrolidinyl) oxy]carbonyl]-2-pyridinyl]hydrazono]methyl]- 
benzenesulfonic acid, monosodin salt (1.2 equivalents) was 
added and the reaction was stirred for 24 h under nitrogen. 
The reaction was then concentrated to an oil under high 
vacuum. The oil was triturated with ethyl acetate. The crude 
product was then purified by method 2 described above to give 
17.1 mg of the product. ESMS: Caled, for C48H48N6O9S, 884.32; 
Found, 885.33 (Μ+Η) اذب

Example 7
Synthesis of 2- [ [ [5-[[N-[6-[(4-(3,4-methylenedioxyphenyl)-6- 
pheny!-2-pyridinyl) oxy]-hexanoyl]-tyrosine-0-[3-propanamino]]- 
carbonyl]-2-pyridinyl]hydrazono]-methyl]-benzenesulfonic acid
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Part A Preparation ◦f N- [6- [ (4- (3,4-methylenedio：ihenyl)- 
6-phenyl-2-pyridinyl)oxy]-hexanoyl]tyrosine

To a teabag (5x5 cm polypropylene filters, 0.75 μm mesh) was 
added 0.30 g of Fmoc-Tyr(OtBu)-Wang Resin. The teabag was 
washed with the following (10 mL/bag) : DMF 2x3 min, 20% 
piperidine in DMF 1x3 min, 20% piperidine in DMF 1 X 30 min, 
DCM 8x3 min, and DMF 3x3 min. About 2.5 equivalents of 
6-[(4- 6-Diaryl-2-pyridinyl)oxy]-hexanoic acid, five 
equivalents of each of the following; HBTU, HOBT, 
diisopropylethylamine(DIEA) and DMF (IQ mL/bag) were added.
The bag was then shaken overnight for about 18 h. The bag was 
then washed with the following (10 mL/bag) : DMF 3x3 min, 
DCM 8x3 min. The bag was dried under high vacuum. The 
contents of the bag was then placed in a small erlenmeyer 
flask. To the flask was added 10 mL of cleavage cocktail (95% 
trifluoroacetic acid, 2.5% triisopropylsilane, and 2.5% 
water). The resin was allowed to sit for 2 h while 
occasionally being swirled. After each swirl the sides of the 
flasks were rinsed with additional cocktail until the total 
volume of cocktail added was 15 mL· After 2 h, the resin was 
filtered and washed with TFA (2x4 mL). The filtrates were 
then concentrated to an oil under high vacuum. The oils were 
then purified by prep HPLC using method 2 described above, to 
give 35.3 mg of the desired product. ESMS: Caled, for 
C33H32N2O7, 568.22; Found, 569.4 (M+H)+l

Part B Preparation of N-[6-[(4-(3,4-methylenedioxyphenyl)- 
6-phenyl-2-py3:idinyl) oxy] -hexanoyl] -〇-[Ν-tert- 
butylo^carbonyl-3-aminopropyl]  tyrosine

o 0ل ٢

O ÇOOH

Boc-HN١/١٧/ 0
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Ν-[6-[(4-(3,4-Methylenedioxyphenyl ) -6-phenyl-2-pyridinyl) oxy]- 
hexanoyl] tyrosine was dissolved in dimethylformamide ( 0.5 mL) 
and cooled to 0 ٠c in an ice bath. Sodium hydride (2.2 
equivalents) was added, and the reaction was stirred for 1 
hour at 0 ·c. N-Boc-Bromopropylamine (1.1 esquivaient) was 
dissolved in 0.2 mL of dimethylformamide and added dropwise to 
the solution. The reaction was stirred an additional 24 h 
under nitrogen. The reaction was then concentrated to an oil. 
The resulting residue was brought up in ethyl acetate. This 
was acidified with 10% potassium hydrogen sulfate. The 
organic layer was washed with brine, dried over magnesium 
sulfate, and evaporated to give 39.2 mg of the crude product 
as an oil. ESMS: Caled, for C41H47N3O9, 725.33; Found/ 726.3 
(M+H)+1

Part c Preparation of 2-[[[5-[[Ν-[6-[(4-(3,4- 
methylenedioxyphenyl) -6-phenyl-2-pyridinyl)oxy] -hexanoyl] - 
tyrosine-O- [3-propanamino] ] -carbonyl] -2-pyridinyl]hydrazono]- 
methyl]-benzenesulfonic acid

To a solution of N- [6- [ (4- (3,4-methylenedioxyphenyl) -б-phenyl- 
2-pyriainyl)oxy]-hexanoyl]tyrosine dissolved in 1 mL of 
dichloromethane was added trifluoroacetic acid (1 mL), and the 
reaction mixture stirred for 2 h. The reaction mixture was 
then concentrated to an oil under high vacuum. The crude oil 
was dissolved in 1 mL of dimethylformamide. Triethylamine (3 
equivalents) was added and the reaction stirred for 5 min. 2- 
[[[5-[ [ (2,5-Dioxo-l-pyrrolidinyl) 0^1 carbonyl] -2- 
pyridinyl]hydrazono]methyl]-benzenesulfonic acid, monosodium 
salt (1.2 equivalents) was added and the reaction was stirred 
for 24 h under nitrogen. The reaction was then concentrated 
to an 이丄 under high vacuiim. The oil was triturated with 
ethyl acetate. The crude product was then puriried by method. 
2 described above to give 3.8 mg of the product. ESMS： 
c led.for C49H48NOIIS, 928.31; Found, 929.32 (Μ+Η)+1

Example 8
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pyridinyl] hydrazono] -methyl] -benzenesulfonic acid
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Part A Preparation of alpha-N-[6-[(4,6-diphenyl-2- 
pyridinyl) oxy] -hexanoyl] lysine

To the teabag (5x5cm polypropylene niters, 0.75 μm mesh) was 
added o.88g of Fmoc-Lys(boc)-Wang Resin. The teabag was 
washed with the following (10 mL/bag) DMF 2x3 min, 20% 
piperidine in DMF 1x3 min, 20% piperidine in DMF 1 X 30 min, 
DCM 8x3 min, and DMF 3x3 min. 2. 2 Equivalents of 6- 
[(4,6-Diphenyl-2-pyridinyl) oxy]-hexanoic acid, five 
equivalents of each of the following; HBTU, HOBT, 
diisopropylethylamine(DIEA) and DMF (10 mL/bag) were added. 
The bag was then shaken overnight for about 18 h. The bag was 
then washed with the following (10 mL/bag) : DMF 3x3 min, 
DCM 8x3 min. The bag was dried under high vacuum. The 
contents the bag was then placed in a small erlenmeyer flask. 
To the flask was added 10 mL of cleavage cocktail (95% 
trifluoracetic acid, 2.5% trusopropylsilane, and 2.5% water). 
The resin was allowed to sit for two h while occasionally 
being swirled. After each swirl the sides of the flasks were 
rinsed with additional cocktail until the total volume of 
cocktail added was 15 mL. After 2 h, the resin was filtered 
and washed with TFA (2x4 mL) . The filtrate was then 
concentrated to an oil under high vacui. The oil was then 
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purified by prep HPLC using the method 2 described above, to 
give 115 mg of product. ESMS： Caled، for C29H35N3O4, 489.26: 
Found, 490.4 (Μ+Η)4·1.

Part B Preparation of 2-[[[5-[[alpha-N-[6-[(4,6-diphenyl-2- 
pyridinyl)oxy]-hexanoyl]-lysine-epsilon-N-amino]carbonyl]-2- 
pyridinyl] hydrazono] -methyl] -benzenesulfonic acid

The lysine derivative (30 mg, 0.061 10Ι) was dissolved in 0.5 
mL of dimethylformamide. Triethylamine (25.5 gL, 0.183 iol) 
was added and the reaction was stirred for 5 min. 2-[[[5- 
[[(2,5-dioxo-l-pyrrolidinyl)oxy]carbonyl]-2- 
pyridinyl ] hydrazono]methyl] -benzenesulfonic acid, monosodiilin 
salt (32.2 mg, 0.073 mmol) was added and the reaction was 
stirred for 24 h under nitrogen. The reaction was then 
concentrated to an oil under high vacurun. The oil was 
triturated with ethyl acetate. The crude product was then 
purified by method 2 described above to give 4.8 mg (10%》of 
the title compound. ESMS: Caled, for C42H44N6O8S, 792.29; 
Found, 793.30 (M+H)+l.

Example 9
Synthesis of 4-ethyl-2-(4-fluorophenyl)-5-[(5,5-dimethyl-6- 
aminohexyl) oxy]phenol N-[4-(carboxy) benzyl]-N,N ا-bis[2- 
thioethyl]-glycinamide Conjugate

Part A Preparation of S-Triphenylmethyl-2-aminoethanethiol

A solution of cysteamine hydrochloride (79.5 g, 0.7 mol) in 
TFA (500 ml) was treated with triphenylmethanol (182 g, 0.7 
mol), and stirred at room temperature for one hour. TFA was 
removed under reduced pressure at ة temperature of 45٠c and 
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the resulting dark orange oil was dissolved in EtOAc (700 ml). 
The EtOAc solution was washed with cold 2Ν NaOH (3 X 350 ml), 
¾0 (2 X 350 ml), saturated NaHCOß (350 ml), and saturated 
NaCl (350 ml). The combined aqueous washings were back 
extracted with EtOAc (350 ml) The combined organic layers 
were dhed (MgS٥4) and concentrated to a yellow solid. 
Trituration with ether (500 ml) gave product (97.2 g, 43%) as 
a colorless solid, MP 90-92٥C. Concentration of the ether 
triturant to a volume of 100 ml and cooling produced an 
additional 40.9 g of product, MP 89-910C, for a combined yield 
of 62%.

Part B Preparation of N-2-Broinoacetyl-S-triphenyln ٦ethyl-2- 
aminoethanethiol

A solution S~triphenylmethyl-2-aininoethanethiol (48 g, 0.15 
mol) and Et N (20.9 ml, 0.15 mol) in DCM (180 ml) was slowly 
added to ة stirred solution of bromoacetyl bromide (13.9 ml, 
0.15 mol) in DCM (100 ml) at a temperature of -2O٠C. The 
reaction was allowed to warm to room temperature over a one 
hour period. The reaction was washed with 500 ml portions of 
¾0, 0.2 N HCl, saturated ЫаНСОз, and saturated NaCl٠ The 
organic solution was dried (MgS٠4) and concentrated to an oil. 
This oil was crystallized from DCM-hexane to give product 
(54.9 g, 83%) as ة colorless solid, MP 137-139.5°c

Part c Preparation of N,N٠-Bis[(2- 
triphenyImethylthio)ethyl]glycinamide

A solution of N-2-Bromoacetyl-S-triphenylmethyl-2- 
aminoethanethiol (35.2 g, 0.08 mol), S-triphenylmethyl-2- 
aminoethanethiol (25.5 g, 0.08 mol), and Et3N (16.7 ml, 0.12 
mol) in DCM (375 ml) was kept at room temperature for 24 
hours. The solution was washed with 200 ml portions of ¾0 
(IX), saturated ЫаНСОз (2Χ), ¾0 (lx), and saturated NaCl 
(lx), dried (MgS04), and concentrated to give a viscous oil. 
The oil was dissolved in 70:30 DCM：EtOAc (150 ml) and cooled 
in an ice bath. The solid which formed was removed by 
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filtration. The filtrate was concentrated to a viscous oil. 
This oil was purified by flash chromatography over 200-400 
mesh, 60À silica gel using 70:30 DCM：EtOAc mobile phase to 
give product (34.4 g, 63%) as a colorless, amorphous foamy 
solid. Ih NMR (CDCI3) 7.42-7.18 (m, зон)、 3.12-3.01 (m, 4Η), 
2٠48-2.27(m, 6Η).

Part D Preparation of Methyl 4- 
(Methanesulfonylmethyl) benzoate

A solution of methyl 4-(hydroxymethyl)benzoate (10.8 g, 0.065 
mol) and proton sponge (19.5 g, 0.091 mol) in DCM (200 ml) was 
treated with methanesulfonic anhydride (13.94 g, 0.08 mol) and 
stirred at room temperature for 20 hours. The reaction 
mixture was washed with 100 ml portions of Η2Ο (lx), IN HCl 
(2Χ), ¾0 (IX), saturated ^аНСОз (lx), and ¾0 (lx) . The 
organic phase was dried (MgS04) and concentrated to give 15.5 
g of pale yellow solid. Recrystallization from CCI4 (150 ml) 
using decolorizing carbon gave product (14.2 g, 90%) as 
colorless needles, MP 91٠94٥с.

Part E Preparation of N- [4- (Carbomethoxy)benzyl] -ΝΖΝ١ - 

bis[(2-triphenylmethylthio ) ethyl]glycinamide

A solution of Ν,Ν'-Bis[(2-triphenylmethylthio)ethyl]- 
glycinÉde (16.27 g, 0.024 mol) and methyl 4- 
(methanesulfonylmethyl)benzoate (4.88 g, 0.02 mol) in ethylene 
dichloride (200 ml) was heated to reflux for 28 hours. The 
reaction was washed with 200 ml portions of saturated NaHC03 
and ¾0, dried (MgS04)z and concentrated to a light brown oil 
(30 g). This oil was purified by flash chromatography over 
200-400 mesh, 60Â silica gel using DCM：EtOAc mobile phase to 
give product (9.9 g, 60%) as a colorless, amorphous foamy 
solid. Ih NMR (CDCI3) 7.90 (d, 2Η, 6.5 = ل Hz), 7.49-7.18 (m, 
32Η), 3.91 (s, ЗН), 3.47 (s, 2Η), 3.01 (q, 2Η, 6.2 = ل Hz), 
2.88 (s, 2Η), 2.43 (t, 2Η, 6.2 = ل Hz), 2.39-2.27 (m, 4Η).

102



WO 98/15295 PCT/US97/18096

Part F Preparation of N-4ء-(Carboxy)benzyl]-N,Ν'-bis[(2- 
triphenylmethylthio) ethyl] glycinainide

5

10

15

20

25

30

35

Ä mixture of N-[4-(carbomethoxy)benzyl]-NzN1-bis[(2- 
triphenylmethylthio)ethyl]glycinamide (6.00 g, 7.26 mmol) in 
dioxane (65 ml) and IN NaOH (65 ml) was stirred at room

hours. The mixture was acidified with 2.5 
ml) and the gummy precipitate which formed 
EtOAc (400 ml). The EtOAc solution was 
X 200 ml) and saturated NaCl (100 ml), 
concentrated to give product (5.90 g, 100%) 

1HNMR(CDC13)7.96 
3.71 (s, 3Η)/ 3.49 
(s, 2H),2.44(t, 2Η,

temperature for 24 
M citric acid (100 
was extracted into 
washed with ¾0 (3 
dried (MgS٠4), and
as a colorless, amorphous foamy solid, 
(d, 2Η, 8.1 = ل Hz), 7.40-7.16 (m, 32Η), 
(s, 2Η), 3.00 (q, 2Η, 5.4 : ل Hz), 2.91 
.Hz), 2.38-2.30 (m, 4Η) ل = 5.4

Part G Preparation of N-[4-(Carboxy)berLzyl٦-N,N٠-bis[(2- 
triphenylmethylthio)ethyl]glycinamide N-Hydroxysuccinimide 
Ester

A solution of N-[4-(carboxy)benzyl]-Ν,Ν1-bis[(2-triphenyl- 
methylthio)ethyl]glycinamide (450 mg, 0.55 mmol) and N- 
hydroxysuccinimide (76 mg, 0.66 mmol) in DCM (10 ml) was 
treated with a solution of WSCD٠HCl (122 mg, 0.66 臟〇1) in DCM 
(フ ml) and stirred at room temperature for 22 hours. The 
reaction mixture was concentrated and the solids redissolved 
in EtOAc (60 ml). The EtOAc solution was washed with ¾0 (2 X 
25 ml), 0.1 N NaOH (35 ml), ¾0 (2 X 25 ml), and saturated 
NaCl (35 ml), dried (Na2SO4), and concentrated to give product 
.as a colorless solia (mg, 93% ة49)

Part H Preparation of 4-ethyl-2-(،-fluorophenyl)-5-[(5,5- 
dimethyl-6-aminohexyl)oxy]phenol N-[4-(carboxy)benzyl]-Ν,Ν'- 
bis[(2-triphenylmethylthio)ethyl]-glycinamide Conjugate
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4-ethyl،2-(4-fluorophenyl)-5-[(5,5-dimethyl-6- 
aminohexyl) oxy]phenol (100 mg) was dissolved in 
dimethylfo^rmamide (5 mL·) under nitrogen. To this was added 
triethylamine (84 mg) , N- [4 - (carboy) benzyl] -N,N٠ -bis [(2- 
triphenylmethylthio)ethyl]-glycinamide N-hydroxysuccinimide 
ester (254 mg) , and 4-d.imethylaminopyridine (7mg) . The 
mixture was stirred overnight at ambient temperature. The 
reaction mixture was diluted with water (20 mL) and extracted 
with ethyl acetate. The combined organics were dried 
(magnesium sulfate), filtered, and concentrated to dryness to 
yield an oil (205 mg). This was purified by preparative HPLC 
(5 cm X 25 cm Vydac Pharmaceutical column, 0.1% 
trifluoroacetic acid/water (A):90% acetonitrile/water (B) 
gradient,) and the fractions lyophilized to yield the product
(118 mg) as a white powder. NMR(CDC13): 0.93, s (бн);
1.15, t (ЗН); 1.34, m (2H); 1.51, m (2H); 1.78, m (2H);
2.31， t (2Η); 2.45, m (2Η); 2.55, m (4H)； 2.95, m (2H);

,2٠45 s (2Η); 3.28, d (2H); ٦٠٦٦٠ s (2Η) ; ح٠لأ6ا t (2H);
6.05, t (IH); ,6٠48 s (lH); 6.94, s (lH); ٦ه.٦٠ t (2H);
7.20, in (20H); 7.38 /Щ (15Η) ;7.56, d (2Η): Mass Spec (El)
m/e = 1154.7 (Μ+Η).

Part 工 Preparation of 4êthyl-2-(،-fluorophenyl)-5-[(5,5- 
dimethyl-6-amin0hexyl)0^]phen01N-[4-(carb0xy)benzyl]-N,N٠١ 
bis[2-thioethyl]-glycinamiae Conjugate

4-ethyl-2-(4-fluorophenyl)-5-[(5,5-dimethyl-6- 
aminohexyl)oxy]phenol N-[4-(carboxy)benzyl]-Ν,Ν'-bis[(2- 
triphenylmethylthio)ethyl]-glycinamide Conjugate (92 mg) was 
mixed with trifluoroacetic acid (4.6 mL) and thethylsilane 
(36 mg) and stirred for 3 hours under nitrogen. The solution
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was filtered and concentrated under vacuum. The resulting 
solid was dissolved in chloroform, loaded onto a SepPak® 
(SÍO2) and flushed with chloroform (5 mL〉 . It was then 
flushed with methanol and the methanol collected and 
concentrated under vacu^ to afford the product (25 mg). NMR
(CDCI3): 0.97, s (6Η) ;1.15, t (ЗН) ;1.36, m(2H); 1.49,
(2H); 1.80, 피 (2H); 2.58, m (4H); 2.78, t(2H); 2.97, t
(2H); 3.31, m (2H); 3.39, m (2Η),· 3.91, s (2H); 3.97, t
(2H); 6.16, t (lH); 6.48, s (1H>; 6.96, s (lH)； 7.11, t
(2Η); 7.43, m (4H); 7.69, d (2Η〉; 7 .79, b (lH): Mass Spec
(EI),m/e：670 .3 (Μ+Η).

Example 10
Synthesis of Benzenesulfonic Acid, 2-[[[5-[[[6-[(4,б-diphenyl-
2-pyriciinyl) oxy] -2,2-äimethyl-l-he>:yl] aza] carbonyl] -2- 
pyridinyl]hydrazono]methyl]

0.

Part A Preparation of 6-[(4,6-Diphenyl-2-pyridinyl)oxy]-
2,2-dimethyl-l-he^lamine

A stirred suspension of NaBH، (255 mg, 6,75 国〇1) in THF (4 
mb) was treated with TFA (52 ul, 6.75 mmol). To the resulting 
solution was added dropwise ة solution of 6-[(4,6-diphenyl-2- 
pyridinyl)oxy]-2,2-dimethylhexanenitrile (500 mg, 1.35 mmol) 
in THF (5 mL). The solution was stirred at ambient 
temperatures for 4 hr, and the excess reagent was decomposed 
at o٠c by the cautious addition of water. The solution was 
concentrated to dryness and the residue was partitioned 
between DCM (30 mL·〉 and water (30 mL). The aqueous layer was
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Purification by preparative HPLC on a Vydac C-18 column (21.2
X 25 cm) using a 1.35%/min gradient of 50 to 80% ACN 
containing 0.1% TFA at a flow rate of 15 mL/min gave the title 
compound as a colorless oil (321 mg, 63.5%). Ih m (CDCI3): 
8.00-7.93 (m, 2Η), 7.71-7.62 (m, 2Η), 7.56-7.41 (m, 7Η), 6.96 
(s, IH), 4.64-4.38 (m, 4Η)/ 2.82-2·70 (m, 2Η) , 1.90-1.75 (m,
2Η), 1.58-1.32 (m 4Η), 0.97 (s, бн); MS: m/e 375.2 [Μ+Η].

Part B Preparation of Benzenesulfonic Acid, 2-[ [[5-[ [[6- 
[(4,6-diphenyl-2-pyridinyl)oxy]-2,2-dimethyl-l-
hexyl]aza]carbonyl]-2-pyridinyl]hydrazono]methyl]

A solution of 6-[(4,6-diphenyl-2-pyridinyl)oxy]-2,2-dimethyl-
l-hexylamine  (64.8 mg, 0.17 Ю1) , benzenesulfonic acid, 2- 
[[[5-[ [ (2,5-dÍ0X0-l_pyrr01idinyl)0^] carbonyl] -2- 
pyridinyl]hydrazono]methyl] (76.2 mg, 0.17 mmol), and TEA (96 
ul, 0.53 mmol) in DMF (2 mL) was stirred at ambient 
temperature under nitrogen for 24 h. The DMF was removed 
under vacuum and the residue was purified by preparative HPLC 
on a Vydac C-18 column (21.2 X 25 cm) using a 1.8%/min 
gradient of 20 to 90% ACN containing 0.05 Μ ΝΗ4ΟΗ at a flow 
rate of 15 mL/min. A second HPLC purification on the same 
column and gradient using ACN gave the title compound as a 
colorless oil (9.6 mg, 8.4%). ES-MS： m/e 676.3 [M٠H].

Example 11
Synthesis of 2-[[[5-[[[[6-[(4,6-Diphenyl-2-pyridinyl)oxy]- 
hexanoyl]-4-sulfonamidyllbenzylamino]carbonyl]-2-pyridinyl]I 
hydrazono]methyl]-benzenesulfonic acid
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Part A Preparation of 4-(tert-butyl-aminomethyl) benzene 
sulfonamide

Commercially available 4-aminomethylbenzene sulfonamide 
hydrochloride hydrate (0.5 g, 2.25 lol) was dissolved in 
dioxane (10 mL) . Triethylamine (0.627 mL, 4.5 Ю1) was added 
and the reaction was stirred for 5 min. Di-tert-butyl- 
dicarbonate (0.490 g, 2.25 Ю1) was added, and the reaction 
was stirred overnight at room temperature. The reaction was 
then concentrated under high vacuvnn. The resulting oil was 
brought up in water and extracted with dichloromethane. The 
organic layer was then washed with brine, dried over magnesium 
sulfate, and evaporated to a small volume. Hexane was added 
and the product precipitated. The product was filtered, 
washed with hexane, and dried to give 0.476 g (74%) of 4- 
(tert-butyl-aminomethyl) benzene sulfonamide .
ESMS: Caled, for C12HI8N2O4S, 286.10; Found, 285.1 (Μ-Η)-1

Part B Preparation of 4-(Aminomethyl)-benzosulfonimide of 
6-((4,6-Diphenyl-2-pyridinyl)oxy]-hexanoic acid, 
trifluoroacetic acid salt

NH2.TFA

6-[(4,6-Diphenyl-2-pyridinyl)oxy]-hexanoic acid (0.100 g, 
0.276 腿〇!) was dissolved in dichloromethane (8 mL). 4-
Dimethylaminopyridine (43.8 mg, 0.358 iol), 1-(3- 
dimethylaminopropyl)-З-ethylcarbodiimide hydrochloride (50.9 
mg, 0.276 mmol), and 4-(Tert-butyl-aminomethyl)benzene 
sulfonamide (79.0 mg, 0.276 Ю1) were added. 4Â Molecular 
sieves were added, and the reaction was stirred overnight for 
22 h. The reaction was then filtered, and washed with 
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dichloromethane. The filtrate was washed with IN HCl (lx), 
water (2x), saturated NaCl (2x), dried over magnesium sulfate, 
and concentrated to give a white solid which was 
recrystallized from hexane/ethyl acetate to give 106.7 mg 
(61%) of the boc protected sulfonimide product.
ESMS: Caled, for C35H39N3O6S, 629.26; Found, 628.3 (M-H)~l

The boc protected product (97.3 mg, 0.154 lol) was then 
dissolved in dichloromethane (1.5 mL). Trifluoroacetic acid 
(1.5 mL) was added, and the reaction was stirred for 2 h at 
room temperature. The reaction mixture was then concentrated 
to an oil and triturated with ether. The product was 
11-Ltered, washed with ether, and dried to give 97.2 mg (119%) 
of 4- (aminomethyl) -benzosulfonimicie of 6-[(4,6-Diphenyl-2- 
pyridinyl)oxy]—hexanoic acid, trifluoroacetic acid salt.
ESMS: Caled, for C30H31N3O4S, 529.20; Found, 530.2 (M+H)+l

Part c Preparation of 2-[[[5-[[[[6-[(4,6-Diphenyl-2- 
pyridinyl)oxy]-hexanoyl]-4-sulfonamidyl]benzylamino]carbonyl]-
2-pyridinyl]-hydrazono ]methyl]-benzenesulfonic acid

The sulfonimido-amine (0.080 g, 0.124 Ю1) was dissolved 
in dimethylfowamide (3 mL) . TriethylÉne (51.8μ1, 0.372 
lol) was added and the reaction was stirred for 5 minutes.
2-[[[5-[[(2,5-Dioxo-l-pyrrolidinyl)oxy]-carbonyl]-2- 
pyridinyl]hydrazonolmethyl]-benzenesulfonic acid, monosodium 
salt (65.5 mg, 0.149 mmol) was added and the reaction was 
stirred for 36 h under nitrogen. The reaction was then 
concentrated to an oil under high vacuum. The oil was 
triturated with ethyl acetate to give 100.9 mg (98%) of the 
title compound. ESMS: Caled, for C43H40N6O8S2/ 832.23; Found, 
831.4 (M+H)+1.

Example 12
Synthesis of 4-ethyl-2-(4-fluorophenyl)-[5-[6,6-dimethyl-7-
[[6-[[[(2-sulfonylphenyl) methylene]hydrazino]-3- 
pyridinyl]carbonyl]amino]heptyl]oxy]phenol
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Part A Preparation of 1٠(benzyloxy)-4-ethyl-2-(4- 
fluoropheny!〉-5- [ (6-methyl٠6-cyanoheptyl) oxy] -benzene

1-(Benzyloxy)-4-ethyl-2-(4-fluorophenyl)-5-[(б-methyl-6- 
cyanoheptyl)oxy]-benzene was prepared as described in Example
1 for the synthesis of 1-(benzyloxy)-4-ethyl-2-(4- 
fluorophenyl)-5-[(5-iï٦ethyl-5-cyanohe}cyl)o^]-benzene 
substituting б-суапо-б-methyl-l-broinoheptane for 5-cyano-5- 
methyl-l-bromohexane.

Part B Preparation of 4-ethyl-2-(4-fluorophenyl)-5-[(6,6- 
dimethyl-7-aminoheptyl)oxy]phenol

NH?

1-(benzyloxy)-4-ethyl-2-(4-fluorophenyl)-5-[(6-methyl-6- 
cyanoheptyl)oxy]-benzene (485 mg) was dissolved in ethanol (15 
mL) and added to a solution of platinum oxide (20 mg) inlOmL 
ethanol in ة Parr bottle. The bottle was pressurized to 55 
psi with hydrogen and shaken for 20 hours. Additional 
catalyst (120 mg) was added and bottle shaken at 55 psi of 
hydrogen for an additional 18 hours. The solution was 
filtered through Celite and concentrated under vacui to 
afford crude 4-ethyl-2-(4-fluorophenyl)-5-[(6,6-dimethyl-7- 
aminoheptyl)oxy]phenol (475 mg) as an oil. It was purified by 
chromatography on silica gel with chlorofo^/methanol eluant.
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The product fractions were combined and concentrated under 
vacutnn (120 mg)٠ NMR (CDC13): 1.00, s, (6H); 1.15, t (ЗН);
1.33, m (2H); 1.44, m (2H); 1.77, m (2H); 2.55, q (2H);
2.74, s (2H); 3.92, t (2H)； 6.52, s (lH); 6.96, s (IH);
7.11, d of d (2H); 7.43, d of d (2Η). Mass Spec (El), m/e = 
374.3 (Μ+Η).

Part c Preparation of 4-ethy 1,-2- (4-fluorophenyl·) - [5- [6,6- 
dimethy!-7١ [ [6- [ [ [ (2-sulfonylphenyl)methylene]hydrazino] -3- 
pyridinyl ] carbonyl ] amino ] heptyl ] oxy] phenol

Dry dimethyl formamide (5 mL) was charged to a flask under 
nitrogen. To this was added 4-ethyl-2-٠ (4-fluorophenyl) -5- 
[(6,6-dimethyl-7-aminoheptyl ) oxylphenol (85 mg) and sodiilin 2- 
[[[5-[[(2,5-dioxo-1-pyrolidinyl) oxy]carbonyl]-2-pyridinyl] 
hydrazono]methyl]-benzenesulfonate (100 mg) followed by 
diisopropylethylamine (94 mg) and ،-dimethylaminopyridine (5 
mg). The solution was stirred overnight. Solvent was 
concentrated under vacuiun and the residual oil purified by 
preparative HPLC (5 X 25cm Vydac C18 pharmaceutical column, 
0.1% trifluoroacetic acid in water/acetonitrile gradient) and 
lyophilized to afford the product (30 mg) as an off-white 
powder. M (DMS0_d6): 0.88, s (6 H); 1.10, t (ЗН); 1.33,
m(6H)； 1.76, m(2H)； 2.50, m (2H); 3.16, d (2H)； 3.93, t
(2H); 6.52, s (IH); 6.99, s (IH); 7.16, t (2H)； 7.19, m
(IH)ブフ.41, m (2H); 7.53, d of d (2H); 7.80, m (lH); 8.19,
b (2H); 8.51, s (IH); 9.18, broad (IH); 9.33, broad (lH).
Mass Spec (El), m/e = 675.3 (Μ-Η).

Example 13
Preparation of 4-ethyl-2-(5-pyrazolyl)-[5-[5,5-dimethyl-6-[[6-  
[[[(2-sulfonylphenyl) methylene]hydrazino]-3-
pyridinyl]carbonyl] amino]hexyl]oxy]phenol
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Part Ά Preparation of 2-hydroxy~5-ethyl-4-[(5-methyl-5- 
cyanohexyl ) oxy] -acetophenone

A solution of 2,4-dihydr0xy-5-ethyl-a.cet0phen0ne (2.65 g), 
potassium carbonate (3.6 g), potassium iodide (0.49 g)/ and 5- 
cyano-5-methyl-l-bromohexane (3.0 g) in dimethylsulfoxide (4 
mL) and 2-butanone (15 mL) was heated at 110٥c for 18 hours 
under nitrogen. The mixture was cooled, diluted with water (40 
mL·), and extracted with toluene. The combined organics were 
washed with water, dried (magnesium sulfate), filtered, and 
concentrated under vacuum to a yellow oil (3.6 g). This was 
flash chromatographed (6:1 hexane/ethyl acetate) and the 
combined fractions concentrated to afford the product as an 
oil (3.3g). NMR (CDCI3): 1.17, t (ЗН); 1.35, s (бн); 1.6-
1.9, m (6H); 2.55, s (ЗН); 2.56, q (2H); 4.01, t (2H);
6.35, s (lH); 7.41, s (lH); 12.69, s (lH); Mass Spec
(GC/MS),m/e=303(M).

Part B Preparation of 3-[(5-methyl-5-cyanohexyl)oxy]-4- 
ethyl-б-pyrazoyl-phenol :

·CN

2-hydroxy-5-ethyl-4- [(5-methyl-5-cyanohexyl)oxy]-acetophenone 
(1.0 g) was mixed with dimethylformamide dimethylacetal (1.6 
g) and heated in 100 ة·c oil bath, where the solid dissolved. 
After 3 hours, a yellow precipitate had formed and the
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volatiles were removed under ٧аси٦лп. The solids were 
suspended in ethanol (20 il) and hydrazine hydrate (3フ5 mg) 
added. The mixture was stirred for 18 hours at ambient 
temperature and then for 24 hours at reflux. The solution was 
filtered and the filtrate concentrated to an 이丄 which was 
punned by flash chromatography
(Hexane/chloroform/acetonitrile/methanol, 6 : 2 :1:1) . The 
desired fractions were coÉined and concentrated to aftord the 
product as an oil (600 mg). NMR (CDCI3)： 1.19, خ (ЗН)；

1.35, s (6H); 1.6-1.9, т (6H); 2.60, q (2Η),· 4.01, t (2H);
6.51, S(1H); 6.62, d(lH); 7.31, S(1H); 7.60, d (lH);
10.2, b (lH); Mass Spec (El), m/e = 326.2 (Μ-Η).

Part c Preparation of 3-[(5,5-dimethyl-6-aminohexyl) oxy]-4-
ethyl-6-pyrazoyl-phenol

3-[ (5-methyl-5-cyanohexyl) oxy]-4-ethyl-6-pyraz0yl-phen01 (285 
mg) was dissolved in methanol (25 mL) in a Parr bottle and 
platinum oxide (100 mg) and concentrated hydrochloric acid 
(270 gL) added， The vessel was capped, pressurized at 54 psi 
of hydrogen and shaken for 24 hours. The reaction was 
filtered through Celite and the filtrate concentrated to 
afford the product as an oil (265 mg). NMR (DMSO-de)： 0.92,
s (6H); 1.14, t (ЗН); 1.2-1.5, т (4H); 1.6-1.8, m (2H);
2.48, q(2H); 2.64, т (2H);
6.76, d(!H); 7.45, s (lH);

3.97, t (2H); 6.51, s (lH)；

7.85, d (lH); Mass Spec (El),
m/e = 332.2 (Μ+Η)

Part D Preparation of 4-ethyl-2-(5-pyrazolyl)- [5- [5,5- 
dimethyl-б-[ [6"[[[(2-sulfonylphenyl)methylene]hydrazino]-3- 
pyridinyl ：ل carbonyl ] amino ] hexyl ] oxy] phenol
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3-[(5,5-dimethyl-6-aminohexyl)o ：＜y]-٠4-ethyl-6-pyraz٠yl-phenol 
(260 mg) was dissolved in dimethylformamide (12 mL·) and 
triethylamine (230 mg) added, followed by sodium 2-[[[5- 
[[(2,Б-dioxo-l-pyrolidinyl)oxy]carbonyl]-2-pyridinyl] 
hydrazon٠]methyl]-benzenesulfonate (398 mg) and 
dimethylaminopyridine (8 mg) . The purple reaction was stirred 
overnight, concentrated under vacuiim, and the resulting oil 
(840 mg) purified by preparative HPLC (5 cm X 25 cm Vydac 
Pharmaceutical column, 0.1% trifluoroacetic acid/water (A) :90% 
acetonitrile/water (B) gradient). The fractions were 
lyophilized to yield the product as a grey powder (140 mg). 
n (DMS٥-d6): n (DMSO-de)： 0.88, s (бн); 1.12, t (ЗН);
1.2-1.9, m (6H)； 2.53, q (2H); 3.15, m (2H); 3.95, t (2H);
4.2, b (5H); 6.46, s (lH); 6.75, s (IH); 7.17, d (IH);
7.43, m (ЗН); 7.84, m (2H); 8.29, d (IH); 8.38, d (lH);
8.45, s (1Η)8.54, t (lH); 9.34, S(1H); 13.10, b (lH)； Mass
Spec (El), m/e = 633.2 (M-H);

Example 14
Synthesis of the Conjugate Between 2-[6-[(4,6-Diphenyl-2- 
pyridinyl) oxy]pentyl]-6-(8-amino-5-aza-4-oxo٥ctyloxy)- 
benzenepropanoic Acid and Benzenesulfonic Acid, 2-[ [[5-[[(2,5- 
Dioxo-l-pyrrolidinyl)oxy]carbonyl]-2_pyridinyl]-
hydrazono]methyl]

NH2+
N

Part A Preparation of 6- [ (5-Hydro:xypentyl) oxy] -2١٠ (4-t- 
butoxy-4-oxobutyloxy)benzenepropanoic Acid. Methyl Ester

A mixture。f 2-hydro^-6-[(5-hydr٠xypentyl)o^4，]- 
benzenepropanoic acid methyl ester (2.04 g, 7.23 mmol) ( as 
described by Cohen, N. EP Appl. 531,823), t-butyl 4- 
bromobutyrate (1.93 g, 8.67 Ю1), and K2CO3 (2.29 g, 16.6
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Ю1) in DMSO (60 mL) was stirred at ambient temperatures 
under nitrogen for 21 h. The solids were removed by 
!：Lltration and the filtrate was diluted with water (100 mL), 
and extracted with EtOAc (3 X 100 mL)· The combined organic 
extracts were washed with water and sat. NaCl, dried (MgS04)f 
and concentrated to give product as a yellow oil (2.98 g). A 
portion (487 mg) was purified by silica gel flash 
chromatography (40:60 EtOAc/hexanes) to give the title 
compound as a colorless oil (367 mg, 73.3%) . Ih NMR (CDCI3): 
7.08 (t, 8.2 = ل Hz, IH), 6.48 (d, 8.2 = ل Hz, 2Η), 4.00-3.89 
(m, 4Η), 3.70-3.62 (m, 5Η), 3.04-2.93 (m, 2Η) , 2.50-2.39 (m, 
4Η), 2.11-1.99 (m, 2Η), 1.88-1.75 (m, 2Η), 1.72-1.52 (m, 5Η), 
1.43 (s, 9H); MS: m/e 447.3 [M+Na].

Part B Preparation of 64)ا-t-But0xy-4-0X0but0xy)-2-[[5- 
(methylsulfonyl) oxy] pentyl] o^] benzenepropanoic Acid Methyl
Ester

A solution of 5) ] -ة-hydro:xypentyl) oxy] -2- (4-t-butoxy-4- 
oxobutylo^) benzenepropanoic acid methyl ester (1.68 g, 3.96 
mmol), TEA (1.10 ml, 11.8 mmol), and methanesulfonyl chloride 
(0.46 mL, 5.9 tol) in DCM 
temperature under nitrogen 
with DCM (50 mL) and water 
further extracted with DCM

(30 mL) was stirred at ambient
for 1 hr. The solution was diluted

extracts were washed successively 
ЫаНСОз (50 mL), and sat. NaCl (50 
concentrated to give product as a 
100%). 1HNMR (CDCI3): 7.08 (t, 
=8.3Hz, 2H),4٠25(t, J= 
3.67 (s, ЗН), 3.01-2.91 (m, 
(m, 2Η), 1.89-1.75 (m,4H), 
MS: m/e 520,3 [Μ+ΝΗ4].

(30 mL), and the aqueous layer was 
(3 X 50 mL·). The combined DCM 

withO.lNHCl (100 mL), sat. 
mL)f dried (MgS04), and 
pale yellow oil (1.99 g, 
J=8.3Hz, lH),6.48(d, ل

6.4Hz, 2Η), 4.00-3.90
5Η), 2.50-2.37 (m,4H),
1.68-1.56 (m,2H), 1.43

(m, 4Η),
2.00—2٠13

(s, 9Η);

Part c Preparation of 2-[6-[(4,6-Diphenyl-2_ 
pyridinyl)oxyjhexyl]-6-(4-t-butoxy-4- 
oxobuto2Ky) benzenepropanoic Acid Methyl Ester
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A mixture of 6-(4-t-but0xy-4~0X0but0xy)-2-[[5- 
(methylsulfonyl) oxy]pentyl]oxy]benzenepropanoic acid methyl 
ester (2.08 g, 3.6 Ю1) , 4,6-diphenyl-2-pyridinone (0.89 g, 
3.6 mm٠l)z and K2CO3 (1.19 g, 8.64 mmol) in DMSO (40 mL) was 
stirred at ambient temperature under nitrogen for 23 h. The 
reaction mixture was diluted with water (50 mL) and extracted
with EtOAc (3 X 70 mL) . 
washed successively with 
and concentrated to give 
gel flash chromatography

The combined organic extracts were 
water, and sat، NaCl, dried (MgS04), 
a yellow oil.
(1:6 EtOAc/hexanes)

compound as a colorless oil (1.56 g, 66.4%).
8.07 (d, J=6.7Hz, 2Η), 

7.08 (t, 8.1= ل Hz, 
4.50 (t, ل = 
3.05-2.94 (m.

7.70-7.63 (m, 2Η), 
lH〉, 6.89 (s, IH), 
2Η), 4.05-3.93 (m.

Purification by silica 
gave the title 
1HNMR(CDC13)： 

7.54-7,35 (m, 
6.52-6.43 (m, 
4Η), 3.63 (s,

7Η), 
lH), 
ЗН),
1.98-1.83 (m, 4Η),
654.5 [М+Н].

6.3 Hz,
2Η) , 2.54-2.39 (m, 4Η), 2.11-1.98 (m, 2Η),
1.76-1.61 (m, 2Η), 1.43 (s, 9H); MS: m/e

Part D Preparation of 2-[6-[(4,6-Diphenyl-2- 
pyridinyl)oxylhexyl]-6-(3-carboxypropoxy)benzenepropanoic Acid 
Methyl Ester

A solution of 2-[6-[(4,6-diphenyl-2-pyridinyl)oxy]- 
hexyl]-6- (4-t-butoxy٠4-oxobutoxy)benzenepropanoic acid methyl 
ester (200 mg, 0.3 mmol) and anisole (65 ul, 0.6 mmol) in TFA 
(5 mL) was stirred at ambient temperatures for 2 n. The 
solution was evaporated to dryness and the residue was 
partitioned between EtOAc (40 mL) and ¾0 (40 mL). The 
aqueous layer was extracted with additional EtOAc (3 X 20 mL). 
The combined organic extracts were washed successively with 
sat. ЫаНСОз (30 mL) and sat. NaCl (2 X 30 mL), dried (MgS04), 
and concentrated to give a colorless solid. Lyophilization
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from 70% ACN gave the title compound as ة colorless solid (170 
mgz 94.8%) . High Resolution MS： Caled for C36H39NO7： 
598.2805, Found: 598.2813.

Part E Preparation of 2-[6-[(4,6_Diphenyl-2- 
pyridinyl)。ملآلا] hexyl]-6-(5-aza-8-t٠but0xycarb0nylamin0-4- 
oxooctylo^)benzenepropanoic Acid Methyl Ester

A solution of 2- [6- [ (4,6-diphenyl-2-pyridinyl) ٠^]- 

hexyl]٠6-(3-carboxypropoxy)benzenepropanoic acid methyl ester 
(118 mg, 0.197 mmol) in DMF (4 mL) was treated with HBTU (82 
mg, 0.217 mmol). After 5 min a solution of mono-N-Boc-l,3- 
diaminopropane (34.3 mg, 0.197 mmol) and DIEA (86 ul, 0.49 
B٠l) in DMF (1 mL·) was added and stirring was continued at 
ambient temperatures for 10 min. The DMF was removed by 
evaporation and the residue was dissolved in a mixture of 
EtOAc (40 mL) and ¾0 (30 mL) . The aqueous layer was adjusted 
to pH 2 with 0.2 N HCl and the layers were thoroughly mixed. 
The EtOAc layer was washed consecutively with sat. NaHC٠3 (30 
mL) and sat. NaCl (2 X 30 mL), dried (MgS٠4), and concentrated 
to give the title compound as a colorless oil (129 mg, 86.8%). 
High Resolution MS: Caled for C44H55N3O8： 754.4067, Found:

٩١ةذ.4ه٩٩٠

Part F Preparation of 2-[6-[(4,6-Diphenyl-2- 
pyridinyl) o^] hexyl]-6-(8-amino-5-aza-4- 
oxooctyloxy) benzenepropanoic Acid
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A mixture。f 2-[6-[(4,6-diphenyl-2-pyridinyl)c>xy]hexyl]-٠6-(5- 
aza-8-t-buto^carbonylamino-4-oxooctyloxy)benzenepropanoic 
acid methyl ester (120 mg, 0.159 mmol) and 3 M LiOH (0.77 mL, 
2.3 mmol) in THF (7.6 mL) was stirred at ambient temperatures 
for 4 days. The THF and ¾0 were removed by vacuum 
evaporation and the residue was taken up cautiously with 
cooling in TFA (4 mL·); The resulting solution was stirred at 
ambient temperature for 7 0 min and the TFA was removed by 
evaporation. The residue was treated with EtOAc (30 mL·) and 
sat. NaHC٠3 (30 πώ) causing a colorless solid to form in the 
EtOAc layer. This solid/EtOAc mixture was washed with water 
(2 X 10 mL) and filtered to remove the solid. The solid was 
dried to give the title compound as a colorless solid (77 mg, 
76%). High Resolution MS: Caled for C38H45N3O6: 640.3387,
Found: 640.3384.

Part G Preparation of Conjugate between 2-[6-[(4,6-Diphenyl-2- 
pyridinyl) o^Jhexyl]-6-(8-amino-5-aza-4-oxooctylo^)~ 
benzenepropanoic Acid and Benzenesulfonic Acid, 2-[[[5-[[(2,5- 
Dioxo-l-pyrrolidinyl)oxy]carbonyl]-2-pyridinyl]- 
hydrazono]methyl]

A mixture of 2- [ 6-[(4,6-diphenyl-2-pyridinyl) oxy]hexyl]-6-(8- 
amino-5-aza-4-oxooctyloxy)benzenepropanoic acid (55 mg, 0.086 
10Ι), benzenesulfonic acid, 2-[[[5-[[(2/5-dioxo-l- 
pyrrolidinyl)oxy]carbonyl]-2-pyridinyl]hydrazono]methyl] (45.4 
mg, 0.103 10Ι), and TEA (56 ul, 0.344 mmol) in DMF (0.6 mL) 
was stirred at anibient temperatures for 17 h. The reaction 
mixture was purified directly by preparative HPLC on a Vydac 
C-18 colilinn (21.2 X 25 cm》 using a 1.33%/min gradient of 40 to 
80% ACN containing 0.05 Μ ΝΗ4ΟΗ at a flow rate of 15 mL/min. 
Lyophilization of the product-containing fraction gave title 
compound as a colorless solid (50 mg, 61.7%) · High Resolution 
MS: Caled for C51H54N6O10S： 943.3700, Found: 943.3701.

Example 15
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Synthesis of the Conjugate Between 6- (H~Amino-3 z 6,9- 
trioxaundecyloxy)-2-[5-[(5-ΟΧΟ-1-(2-propenyl)-5,6,7,8- 
tetrahydro-2-naphthalenyl) oxy]pentyloxy]benzenepropanoic Acid 
and Benzenesulfonic Acid, 2-[[[5٠[[(2,5-Dioxo-l-pyrrolidinyl)- 
oxy]carbonyl]-2 -pyridinyl]hydrazono]methyl]

Part A Preparation ◦f ll-Benzyloxycarbonylainino-З,6,9- 
trioxaundecanol

A solution of H-amino-3,6,9-trioxaundecanol (6.56 g, 0.034 
mol) and TEA (5.2 mL/ 0٠037 mol) in DCM (200 ιτώ) was treated 
with benzyl chloroformate (5.1 шЬ, 0.036 mol) in one portion. 
After 18 h the solution was concentrated to a viscous oil and 
triturated with ether (3 X 100 mL) . The coÉined triturants 
were concentrated to give an amber oil (9.4 g). Flash 
chromatoraphy on silica gel (6% MeOH/EtOAc) gave the title 
compound as a colorless viscous oil (7.0 g, 63%) . Ih NMR 
(CDCI3)： 7.36-7.25 (m, 5Η), 6.04 (bs, 1Η), 5.08 (s, 2Η), 
3.72-3.48 (m, 14Η), 3. 1-3.31 (m, 2Η).

Part B Preparation of ll-Benzyloxycarbonylamino-З6/9 نم- 
trioxaundecyl Mesylate

A solution of ll-benzyloxycarbonylÉno-З , 9 ة نم ،trioxaundecanol 
(2.10 g, 6.4 mmol), TEA (2.7 mL, 19.2 ю1)/ and 
methanesulfonyl chloride (0.8 mL, 10,2 mmol) in DCM (20 mL)· 
After 2 h the solution was diluted with DCM (80 mL), washed 
successively with 0.2 M HCl (40 mL·), water (40 mL), sat.
ЫаНСОз (40 mL) and sat. NaCl (2 X 40 mL), and dried (MgS04). 
Concentration gave the title compound as a viscous oil (2.3 g, 
88.6%). Ih NMR (CDCI3): 7.37-7.23 (m, 5Η), 5.34 (bs, 1Η),
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5.08 (s, 2Η)ζ 4.35-4.26 (m, 2Η), 3.72-3.50 (m, 12Η)/ 3.41-3.32 
(m, 2Η), 3.02 (s, ЗН); MS: m/e 406.2 [Μ+Η].

Part c Preparation of N-Benzylo^carbonyl-ll١iodo-3,6,9- 
trioxaimdecylamine

A mixture ◦f ll-benzyloxycarbonylamino-ß,6,9-trioxaundecyl 
mesylate (3.0 g, 7.4 Ю1) and Nal (2.2 g, 14.8 mmol) in ACN 
(45 mL) was heated at 8O٥C with stirring for 3 h. The mixture 
was partitioned between ether (140 mL) and water (80 mL). The 
aqueous phase was further extracted with ether (2 X 100 mL). 
The combined ether extracts were washed successively with 
water (60 mL), 10% sodium thiosulfate (60 mL), and sat. NaCl 
(2 X 60 mL). The ether solution was dried (MgS04) and 
concentrated to give the title compound as a colorless oil 
(3.20 g, 98.9%). IhNMR (CDCI3): 7.39-7.26 (m, 5Η), 5.35 
(bs, IH) , 5.08 (s, 2Η), 3.73-3.50 (m, 12Η), 3.42-3.32 (m, 2Η), 
3.27-3.16 (m, 2Η); MS: m/e 438.1 [Μ+Η].

Part D Preparation of 6-[(5-Hydroxypentyl)oxy]-2-(1ل- 
benzyloxycarbonylamino-З,6,9-trioxaundecyloxy) benzenepropanoic 
Acid Methyl Ester

HO٩a/١o¥oM١nH-Z
LvCOOMe

A mixture of 2-hydro)w-6-[(5-hydroxypentyl)oxy]_ 
benzenepropanoic acid methyl ester (1.39 g, 4.93 mmol), N٠ 
benzyloxycarbonyl-ll-iodo-З,6,9-trioxaundecylamine (1.96 g, 
4.48 mmol), and K2CO3 (1.24 mg, 8.96 lol) in DMSO (6mL) was 
stirred at ambient temperature under nitrogen for 6 d. The 
reaction mixture was used directly for purification on a Vydac 
C-18 Collin (21.2 X 25 cm) using 1.5 ة%/min gradient of 30 to 
80% ACN at a flow rate of 15 mL/min. The product fractions 
from nine injections were collected together and lyophilized 
to give the title compound as a colorless oil (626 mg, 23.6%). 
IHNMR (CDCI3)： 7.34-7.25 (m, 5Η), 7.07 (t, J： 8.3 Hz, IH),
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6.48 (d, 8.3 = ل HZ/ 1Η)/ 6.46 (d, j = 8.3 Hz, 1Η)ζ 5.4 (s,
1Η), 5.08 (s, 2Η), 4.07-3.35 (m, 23Η), 2.98 (t, 8.1 = ل Hz, 
2Η), 2.48 (t, 8٠1 = ل Hz, 2Η), 1.83-1.61 (m, 8H); MS: m/e
592.3 [Μ+Η] ٠

Part E Preparation。f 6- (ll-benzyloxycarbonylainino-З ,6,9- 
trioxaundecyloxy)-2-[[5-
(methylsulfonyl)oxylpentylloxy]benzenepropanoic Acid Methyl 
Ester

A solution of 6-[(5-hydroxypentyl)oxy]-2-(ll-benzyloxy- 
carbonylainino-З,6,9-trioxaundecyloxy)benzenepropanoic acid 
methyl ester (75 mg, 0.13 lol), TEA (51 mg, 0.51 mmol), and 
methanesulfonyl chloride (29 mg, 0.25 mmol) in DCM (1.0 mL) 
was stirred at ambient temperatures for 1 h. The solution was 
diluted with DCM (6 mL), and washed successively with water (3 
mL·), pH 2.0 HCl (3 mL), sat. ЫаНСОз (3 mL·), and sat. NaCl (2 X 
3 mL). The DCM solution was dried (MgS04) and concentrated to 
give product as a viscous oil (67 mg, 79%). MS： m/e 670.3 
[Η+Η].

Part F Preparation of 6- (ll-Benzylo^carbonylaniino-З ,6,9- 
trioxaundecyloxy)-2-[5-[(5-ΟΧΟ-1-(2-propenyl)-5,6,7,8- 
tetrahydro-2-naphthalenyl) oxy]pentyloxy]benzenepropanoic Acid 
Methyl Ester

Ο٢ ΓΝΗ-Ζ

A mixture of the mesylate prepared in Part c (7ة mg, 0.10 
lol), 6-hydroxy-5-(2-propenyl)-1,2,3,4-tetrahydronaphthalen- 
1-one (22.5 mg, 0.1! 腿〇1), and anhydrous K2CO3 (27 mg, 0.20 
mmol) in DMSO (500 ul) was stirred at ambient temperature 
under nitrogen for 96 h. The reaction solution was used 
directly for preparative HPLC purification on ة Vydac C-18 
column (21٠2 X 25 cm) using a 1.8%/min gradient of 27 to 81% 
ACN at ة flow rate of 15 mL/n١in٠ Lyophilization of the 

120



WO 98/15295 PCT/US97/18096

5

10

15

20

25

30

product fraction gave the title compound as a viscous oil (38 
mg, 49%〉. !ни (CDCI3)： 7.99 (d, 8.8= ل Hz, lH), 7.40-
7.20 (m, 5Η), 7.08 (t, 8.3 = ل Hz, lH), 6.83 (d, 8.8 = ل Hz, 
lH), 6.49 (d, 8.3 = ل Hz, IH), 6.46 (d, 8.3 = ل Hz, lH), 
5.94—5.79 (m, lH), 5.35 (s, lH), 5.08 (s, 2Η), 4.97—4.87 (m, 
2Η), 4.07-3.94 (m, бн) , 3.80-3.38 (m, 18Η), 2.98-2.85 (m, 4Η), 
2.59-2.48 (m, 4Η) , 2.08-1.65 (m, 8Η); 13c NMR (CDCI3)：

197.74, 174.06,160.64, 157.62, 157.44, 156.40, 144.39, 136٠6,ل
,126.30 ,127.16 ,127.800 ，128.00 ,128.05 ,128.43 ,135.50

,70.49 ,70.63 ,70.86 ,104.59 ,109.14 ,114.72 ，117.34 ,125.19
70.24, 69.96, 69.73, 68.00, 67.91, 66.57, 51.31, 40.86, 38.43, 
33.32, 29.86, 28.98, 28.86, 26.31, 22.87, 22.73, 18.84; DC- 
MS： m/e 793.6 [M+NHd] ; High Resolution MS : Caled for 
C44H58N1O11 [Μ+Η]: 776.4010, Found: 776.4011.

Part G Preparation 。f 6-(ll-Benzyloxycarbonylamino-З,6,9- 
trioxaundecyloxy)-2-[5-[(5-ΟΧΟ-1-(2-propenyl)-5,6,7,8- 
tetrahydro-2-naphthalenyl) oxy]pentyloxy]benzenepropanoic Acid

The ester prepared in Part c (28.5 mg, 0.037 Ю1) was 
treated with THF (1.8 mL) and 3Ν aqueous LiOH (0.18 mL). The 
mixture was stirred at ambient temperatures under nitrogen for 
6 d. The resulting yellow solution was concentrated to 
dryness, the residue was treated with water (4 mL), and 
adjusted to pH 2 with IN HCl. The milky solution was 
extracted with EtOAc (3x8 mL). The combined organic layers 
were washed with water (20 mL), and then sat. NaCl (15 mL), 
dried (MgSO،), and concentrated to give the title compound as 
a colories oil (27.0 mg, 95.7%). DCI-MS: m/e 779.5 [M + 1SÍH4]; 
High Resolution MS： Caled for C43H55NO11 [Μ+Η] : 762.3853, 
Found: 762.3859.
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Part H Preparation of 6- (H-Amino-3,6/ 9-trioxaundecyloxy)- 
2-[5-[(5-ΟΧΟ-1-(2-propenyl)-5,6,7,8-tetrahyäro-2- 
naphthalenyl) oxy]pentyloxy]benzenepropanoic Acid

A solution 。f 6- (ll-benzyloxycarbonylÉno-З , 6,9- 
trioxaundecyloxy)-2-[5-[(5-oxo-l-(2-propenyl)-5,6,7,8- 
tetrahydro-2-naphthalenyl) oxy]pentyloxy]benzenepropanoic acid 
(22 mg, 0.0289 tol) and ™si (58 ul, 0.0458 Ю1) in ACN (1 
mL) was stirred at ambient temperatures for 30 min. HPLC 
analysis indicated approximately 50% starting material 
remaining and additional ™si (58 ul) was added. After an 
additional 30 min the solution was concentrated and the 
residue was partitioned between 5% NaHC03 (10 mL) and EtOAc 
(10 mL). The aqueous layer was extracted with additional 
EtOAc (2x5 mL〉 . The combined EtOAc extracts were washed 
with 10% sodium thiosulfate (5 mL), dried (MgS04), and 
concentrated to give the title compound as a pale yellow oil 
(9.8 mg, 54%). MS: m/e 628.4 [Н+Н].

Part 工 Preparation of Conjugate Between 6-(H.-Amino-3,6,9- 
trioxaundecyloxy〉-2-[5-[(5-ΟΧΟ-1-(2-propenyl)-5,6,7,8- 
tetrahydro-2-naphthalenyl) oxy]pentyloxy]benzenepropanoic Acid 
and Benzenesulfonic Acid, 2-[[[5-[[(2,5-Dioxo-l-pyrrolidinyl)- 
oxy]carbonyl]-2-pyridinyl]hydrazono]methyl]

A solution of 6- (H-amino-3,6,9-trioxaundecyloxy) -2- [5- [ (5- 
ΟΧΟ-1-(2-propenyl)-5,6,7,8-tetrahydro-2-naphthalenyl)oxy]" 
pentylo^]benzenepropanoic acid (7 mg, 0.0111 lol), 
benzenesulfonic acid, 2-[[[5-[[(2,5-dioxo-l-pyrrolidinyl)oxy]- 
carbonyl]-2-pyridinyl]hydrazono]methyl] (5.6 mg, 0.0134 tol),
and TEA (6.2 ul, 0.0444 mmol) in DMF (0.3 mL) was stirred at 
ambient temperatures for 16 h. The reaction mixture was 
puriried directly by preparative HPLC on a Vydac C-18 column 
(21.2 X 25 cm) using a 2٠0%/min gradient of 20 to 80% ACN 
containing 0.05 Μ ΝΗ4ΟΗ at a flow rate of 15 mL/min.
Lyophilization of the product-containing fraction gave title 
compound as a colorless solid. MS: m/e 931.4 [Η+Η].
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Example 16
Synthesis of 4-ethyl-2-(4-fluorophenyl)-[5-[6 6 هم-dimethyl~7- 
[[6-[[[phenylmethylene]hydrazino]~3-
pyridinyl]carbonyl] amino]heptyl]oxy]phenol
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Step A： Preparation of 2-[[[5-[[(2,5-dioxo-l-pyrolidinyl)oxy] 
carbonyl]-2-pyridinyl]hydrazono]methyl]-benzene

o

This was prepared in an identical fashion to Example 1, Part 
G, substituting benzaldehyde for 2-fo^ylbenzensulfonic acid. 
Clean solid 2-[[[5-[[(2,5-dioxo-l-pyrolidinyl)oxy] 
carbonyl]-2-pyridinyl]hydrazono]methyl]-benzene was obtained 
by simple rotary evaporation without trituration. NMR (DMSO- 
d6)： 2.88, S(4H); 7.36, m(3H); 7.79, dof d (lH); 8.10,
m(2H); 8.79, tlH); 9.16, s (lH); 11.90, s (lH). Mass
Spec (El)： m/z = (Μ+Η)

Step B： Preparation of 4-ethyl-2-(4-fluorophenyl)٩[5-[6,6- 
dimethyl-7-[ [6-[[[phenylmethylene]hydrazinobenzene]-3- 
pyridinyl] carbonyl]amino]heptyl]oxy]phenol
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Dry dimethylformamide (10 mL) was charged to a flask under 
nitrogen. To this was added 4-ethyl-2-(4-fluorophenyl)5ل- 
[(5,5-dimethyl-6-aminohe)؟/l)oxy]phenol (Example 1, Part C) 
(188 mg) and 2-[[[5-[[(2,5-dioxo-l-pyrolidinyl)oxy] 
carbonyl]-2-pyridinyl]hydrazono]methyl]-benzene (200 mg) 
followed by diisopropylethylamine (231 mg) and 4ا 
dimethylaminopyridine (15 mg). The solution was stirred 18 
hours and then concentrated under reduced pressure. The 
residual oil was partitioned into water/ethyl acetate. The 
ethyl acetate was concentrated and the resulting crude 
purified by preparative HPLC (5 X 25cm Vydac C18 
pharmaceutical colilinn； water/acetonitrile/O . 1% 
trifluoroacetic acid gradient) and lyophilized to yield 98 mg
of product. NMR (CDCI3): 0.96, s (6 H); 1. 15, t (ЗН);
1.37, m (2H)； 1.53, m (2Η) .:1.80, m (2H); 2.53, q (2H);
3.31, d (2H); 4.00, t (2Η) ٦ ة ئلآ. , s (IH); 6.92, s (IH);
7.06, t Ш ٩٠٦>؟٠ m (5Η) ٦ ٩٠٩اأ m (31H); 8.21, m ^H)
13.81, b (lH). LRMS (EI): m/z 583 ت ٠ .3 (Μ+Η);HRMS(FAB):
Calc, for C35H4qNaO٦F - 583. 3084; Found - 583 .3070

Example 17
Synthesis of N-((6-((l-aza-2-phenylvinyl)amino)(3-
pyridyl)) sulfonyl)-3-(1-((N-(2-phenylethyl)carbamoyl)methyl) -
5- (phenylmethoxy) ind01-3-yl)pr0p-2-enamide

Step A： Preparation of Sodium 2-[[[5-[[(2,5-dioxo-l- 
pyrolidinyl)oxy]carbonyl]-2-pyridinyl] hydra2ono]methyl]- 
benzenesulfonate
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2-Hydrazino-5-sulfamoylpyridine (0.2 gz 1.06 mmol), 
benzaldehyde (170 mg, 1.6 g٠l), and DMF (3 mL) were combined 
and stirred overnight. The solution was concentrated to a 
yellow soild, which was triturated with ethyl acetate, 
filtered, and dried under vacuum to yield 240 mg (82%) of 
product as a yellow solid. NMR (DMS0-d6)： 7.40, т (6H);
7.75, d (2H); 8.02, dd (lH); 8.16, s (lH)； 8.47, d (lH)；

11.85, b (exchange). Mass Spec (El) m/z = 277.1 (Μ+Η).

Step B： Preparation of N-((6٠((l-aza-2-phenylvinyl)awino) (3- 
pyridyl) ) sulfonyl) -3-(1- ( (N- (2-phenylethyl) carbainoyl)methyl)- 
5-(phenylmethoxy)indol-З-yl)ρΓορ-2-enamide

N-Methyl-N-phenethyl-2-[5-benzyl0xy-3- (2-carboxFiny 1 ) indol-l- 
yl] acetamide (70 mg, 0.15 mmol), sodiiim 2- [ [ [5- [ [ (2,5-dioxo-l- 
pyrolidinyl) oxy] carbonyl] -2-pyridinyl] hydrazono]methyl] - 
benzenesulfonate (43 mg, 0.155 lol)/ ethyldimethylaminopropyl 
carbodiimide (EDC) (30.7 mg, 0.16 Ю1) . and 4- 
dimethylaminopyridine (25 mg, 0.021腿〇!) were added to dry DMF 
(3 mL·) in a dry flask under nitrogen with stirring.
Additional EDC (31 mg, 0.1бю1) was added after 24 hours. 
After an additional 16 hr of stirring, water (15 mL·) was 
added, and the mixture extracted with ethyl acetate. The 
combined organics were washed with 0.1Ν HCl, sat. NaHC03, and 
brine. The solution was dried (MgS04), filtered, and 
concentrated to a yellow oil, which was purified by flash 
chromatography (ethyl acetate/hexane) to afford 21 mg of 
product. NMR(CDC13 + D2O)： 2.88, т (2H); 2.94, d (ЗН);
3٠58, m(2H)； 4.27, s, (lH); 4.82, d (2H); 4.86, d (2H);
6.01, dd (lH); 6.67, dd (IH); 6.91, s (lH); 6.94, s (lH);
7.17, m (5H); 7.34, m (10H); フ٠63, m (ЗН); 7.78, s (IH);
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8.23, d (lH); 8.74, s, (lH). HRMS (FAB): Calc, for
C41H39N6O5S - 727.270266； Found - 727.271253.

Example 18
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Synthesis of (2-sulfonato-(2-aza-2-((5-carbamoyl(2- 
pyridyl) amino) vinyl) benzene ) ethyl 3-((7-(3-(6-ethyl-4-(4- 
fluorophenyl)-3-hydroxyphenoxy) propoxy) -8-propylchroman-2- 
yl)carbonylamino)propanoate

Step A: Preparation of 2- [N- ( t-buto^carbonyl) ethyl] 3- 
carbobenzyloxy aminopropionate

N- (t-buto^carbonyl) -2-hydroxyethylamine (2.2 g, 13.7 腿〇1), 
N-benzyloxycarbonyl-S-alanine (3.05 g, 13.7 lol), and 4- 
dimethylaminopyridine (0.84 g, 6.85 lol) were dissolved in 
dry DMF (45 mL·) under nitrogen and cooled to -5٠c. Ethyl 
dimethylaminopropyl carbodiimide (2.9 g, 15.1 醒〇!) was added 
and the reaction allowed to warm to room temperature. It was 
stirred 18 hours, and diluted with water (300 mL). The 
mixture was extracted with ethyl acetate and. the combined 
organics were washed with 10 % citric acid, brine, dried 
(MgS04), filtered, and concentrated under vacuum. The 
resulting 이丄 was purified by flash chromatography 
(hexane/ethyl acetate) to afford 3,7 g (74%) of product as a 
clear oil. NMR (CDCI3): 1.42, s (9H)； 2.54, t (2H); 3.35,
m(2H); 3.46/ m(2H); 4.12, t (2H); 4٠85, b (lH)； 5.08, s 
(2H); 5.40, b (lH); 7.33, s (5Η). Mass spec (El): m/z = 
384.3 (Μ+ΝΉ4)

Step B： Preparation of 2- [N-t-butoxycarbonylaminoethyl] -3- 
aminopropionate acetate salt
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2-[N-( t-butoxycarbonyl ) ethyl ] 3-carbobenzylo^cuninopropionate 
(3.7 g, 10.1 iol) was dissolved in ethanol (50 mL) with one 

equivalent of acetic acid and 10% palladium on carbon (500 
mg). Hydrogen gas was bubbled into the slurry for four hours, 
the mixture filtered on Celite®, rinsed with ethanol, and 
concentrated under reduced pressure. The oil was taken up in 
toluene (50 mL) and reconcentrated to afford 2.4 g of ة cledr 
oil. NMR (CDCI3): 1.42, s (9H); 1.95, s (ЗН); 2,63, t
(2H); 3.09, t (2H); 3.37, m (2H); 4.14, dd (2H); 5.38, b 
(IH)； 6.32, s (ЗН). Mass spec (El): m/z = 233.0 (Μ+Η).

Step c： Preparation of 2-((tert-butoxy)carbonylamino)ethyl-З- 
((7-(3-(2-ethyl-4-(4-fluorophenyl)-5-
(phenylmethoxy)pheno:>(y)propo}cy)-8-propylchroinan-2-
yl ) carbonylamino)propanoate

NHBoc

フ-(3-(2-ethyl-4-(4٠flurophenyl)-5-
(phenylmethoxy)phenoxy)propoxy)-8-propylchromane-2-carboxylic 
acid (200 mg, 0.33 tol), 2-[N-t-butoxycarbonylaminoethyl]-3- 
aminopropionate acetate salt (122 mg, 0.42 tol), 
hydroxybenzotriazole (76.6 mg, 0.50 iol), HBTU (190 mg, 0.50 
mmol), and diisopropylethylainine (1.32 mmol, 233 gL) were 
added to dry DMF (1.7 mL) and stirred under nitrogen for 24 
hours. An additional 50% of HOBT, HBTU, and 
diisopropylethylÉne were added and the reaction stirred 
another 24 hours. The mixture was added to water (7 mL) and 
extracted with ethyl acetate. The combined organics were 
washed with 0.1Ν HCl, bicarbonate, and brine, dried over 
MgS04/ filtered, and concentrated under vacuim. The resulting 
이丄 was purified by flash chromatography (hexane/echyl 
acetate) to afford 120 mg of product. Mass Spec (E工〉 m/z = 
830.6 (M+NH4)
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Step D： Preparation of 2- ( ( tert-butoxy) carbonylamino) ethyl-3-ι 
( (7~ (3- (6٠ethyl-4-(4-fluorophenyl) -3-hydro:xyphenoxy)propoxy)- 
8-propylchrom٥n-2-yl) carbonylamino)propanoate
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NHBoc

2-((tert-butoxy)carbonylamino)ethyl-З-((7-(3-(2-ethyl-4-(4- 
fluorophenyl)-5-(phenylmethoxy)phenoxy)propoxy)-8٠ 

propylchroman-2-yl)carbonylan٦ino)propan٠ate (110 mg) was 
dissolved in methanol/chloroform (2:1, 5 mL) with 10% Pd/C (24 
mg) and hydrogen gas bubbled in for 2 hours. The mixture was 
riltered through Celite®, rinsed with methanol, and 
concentrated under vacuum to afford 80 mg of 2-((tert- 
butoxy)carbonylamino)ethyl-З-((7-(3-(6-ethyl-4-(4- 
fluorophenyl)-3-hydr٠:?<yphenoxy)propoxy)-8-pr٠pylchroman-2~ 
yl)carbonylamino)propanoateI Mass Spec (El): 723.5 (Μ+Η).

Step E: Preparation of 2-am.inoethyl.-3- ( (7- (3- (6-ethyl-4- (4- 
fluorophenyl) -3-hydroxypheno^)propoxy)-8-propylchr٠man-2~ 
yl)carbonylamino)propanoate 

2-((tert-butoxy〉carbonylamino〉ethyl-З-((7-(3-(6-ethyl-4-(4- 
fluorophenyl》-3-hydroxyphenoxy)propoxy)-8-propylchroman-2- 
yl)carbonylamino)propanoate (55.4 mg, 0.07 mmol) was added to 
dichloromethane (4 mL), followed by anisole (30 mg, 0.28 tol) 
and trifluoroacetic acid (4 mL). The solution was stirred for 
2 hours, concentrated under reduced pressure, and purified on 
a short silica coluim (chlorofow/methanol) to afford 48 mg of
product ٠ NMR (CDC13) : 0.90, t(3H)،1.14 أ, t (ЗН) ,1.50, m
(2H); 1.62, m (2H); 1.87, m (2Η); 2.27, m(3H)； 2.54, q
(2H); 2.58, m (4H); 3.42, b (2H); 4.14, m (6H); 4.44, b
(lH); 6٠4٩ة, (lH); 6.57, s (IH); 6.80, m (2H); 6٠9Sr s
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dH); 7.10, dd (2H); 7.40, dd (2H); 8.81, b (ЗН). Mass
Spec (EI): m/z = 623.4 (Μ+Η).

Step F: Preparation of propyl 3-((7~(3-(6-ethyl-4-(4- 
fluorophenyl) -3-hydroxyphenoxy)propos) ٠-8-propylchron٦an-2- 
yl) carbonylamino)propanoate, 2-(2-aza-2-((5-carbamoyl (2- 
pyridyl) amino) vinyl) benzenesulfonic acid 

2-aminoethy1-3- ((7-(3-(6-ethyl-4-(4-fluorophenyl)-3- 
hydroxypheno:xy)propoxy)-8-propylchroman-2- 
yl ) carbony lamino ) propanoate (43 mg, 0.072 Ю1) , Sodium 2- 
[[[5-[[(2,5-dioxo-l-pyrolidinyl) oxy] carbonyl] -2-pyridinyl) 
hydrazono]methyl]-benzenesulfonate
(32 mg, 0.08 mmol), and diisopropyethylamine (23.4 mg, 0.18 
nol) were added to dry DMF (0.3 mL) and stirred 18 hr. The 
solution was diluted with water and acetonitrile and purified 
by direct injection onto a Vydac C18 using 
acetonitrile/water/0.01% trifluoroacetic acid gradient. The 
collected fractions were lyophilized to afford 20 mg of 
product. NMR (DMS0-d6)： 0.82, t (ЗН); 1.14, t (ЗН), 1.42, m
(2H); 1.80, m (IH); 2.18, m (ЗН); 2.50, m (бн); 3.42, t
(2H); 4.09, m (6H); 4.42, d (lH); 6.51, d (IH); 6.55, s
(lH); /6٠80 d (IH); 6.98, s (lH); 7.16, m (4H); 7.41, t
(2H)； 7.51, dd (2Η);7٠72,t (lH)； ٦ .Ί9 ة (IH); 8.21, b
(2Η); 8.50, s (lH); 8.72, b (IH); 9.35, d (2Η). LRMS (El)
m/z = 926.5 (Μ+Η). HRMS (FAB) : Calc:.for C48H53N5OHFS:
926.344633; Found: 926.346995

Example 19
Synthesis of 3-((7-(-(6-ethyl-4-(4-fluorophenyl)-3- 
hydroxyphenoxy)propoxy)-8-propylchroman-2-
yl) carbonylamino)propyl-2-methylpropanoate, 2-(2-aza-2((5- 
carbamoyl (2-pyridy-Í) amino) vinyl)benzenesulfonic acid
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Step A: Preparation of 3-(N-tert-butoxycarbonylaminopropyl)-
2-(N-carbobenzyoxyamino)propionate
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The procedure used in example Example 18, Part A was followed, 
using N-carbobenzyloxyalanine and 3-(N-tert-butoxycarbonyl)- 
aminopropanol to afford 1.8 g of 3-(N-tert- 
butoxycarbonylaminopropyl)-2-(N-carbobenzyoxy amino)propionate 
after flash chromatography (ethyl acetate/hexane) . n 
(CDCI3)： 1.40, d (ЗН); 1.43, s (9H); 1.80, t (2H)； 3.15, m
(2H); 44لف, t(2H); 4.35/ mdH); 4.68, b (lH)； 5.09, s 
(2H); 5.38, blH); 7.33, S(5H). Mass spec (El): m/z ت 
381.2 (Μ+Η)

Step B: Preparation of 3-amin٠propyl-2-(N-carbobenzyloxy) 
aminopropionate trifluoroacetate

3-(N-tert-butoxycarbonylaminopropyl)-2-(N- 
carbobenzyoxyamino)propionate (510 mg) was dissolved in 
dichloromethane (10 mL) and trifluoroacetic acid (10 mL) 
added. The solution was stirred for 2.5 hours and 
concentrated under reduced pressure to a clear oil. NMR 
(CDC13)： 1٠37, d(3H); 2٠O4,m(2H); 3.12, m (2H)； 4.24, m
(ЗН); 5.06, dd (2H); 5.44, b (lH); 7.32, m (5H); 12.67, s
(ЗН). Mass Spec (El): m/z = 281.0 (Μ+Η).

Step c: Preparation of 3-((7-(3-(2-ethyl-4-(4-fluorophenyl)- 
5-(phenylmethyloxy) phenoxy)propoxy)-8-propylchr٠n١an-2- 
yl)carbonylamino)propyl 2-
((phenylmethoxy) carbonylamino)propanoate
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This was carried out in identical fashion to Example 18, Part 
c, using 3-Énopropyl-2- (N-carbobenzyloxy) Énopropionate, t。 

afford 125 mg of product. Mass Spec (El) m/z = 861.5 (Μ+Η)

Step D: Preparation of 3-((7-(3-(6-ethyl-4-(4-fluorophenyl)- 
3-hydroxypheno^)propo:cy)-8-propylchroman-2-
yl)carbonylamino) propyl 2-aminopropanoate

3-((フー(3-(2-ethyl-4-(4-fluorophenyl)-5-
(phenylmethyloxy  ) phenoxy) propoxy)-8-propylchroman-2-
yl) carbonylamino)propyl 2-
((phenyimethoxy)carbonylamino)propanoate (125 mg) is dissolved 
in methanol/chloroform (2:1, 7 mL) with 50 mg 10% Pd/C 
catalyst. Hydrogen gas is bubbled in for 3 hours, when the 
mixture is riltered through Celite® and concentrated to yield 
88 mg of product as a white crunchy foam· Mass Spec (El) m/z 
=637.5 (Μ+Η)

Step E: Preparation of 3-((7-(-(6-ethyl-4-(4-fluorophenyl)-3- 
hydroxyphenoxy ) propoxy )-8-propy]_chroman-2-
yl)carbonylamino)propyl-2-methylpropanoate, 2-(2-aza-2((5- 
carbamoyl (2-pyriayi) amino) vinyl) benzenesulfonic acid

This procedure was carried out with 3-((7-(3-(6-ethyl-4-(4- 
fluorophenyl)-3-hydroxyphenoxy)propoxy)-8-propylchroman-2- 
yl)carbonylamino)propyl 2-aminopropanoate as in Example 18, 
Part F to aftord 41 mg of product after lyophilization. NMR 
(DMSO-de): 0.82, t (ЗН); 1.07, t (ЗН), 1.42, m (5H); 1.76,
m (ЗН); 2.18, m (ЗН)； 2.70, m (бн); 3.25, m (2H); 4.09, m
(бн); 4.43/ m (2H); 6.53, d (lH); 6.55, s (IH); 6.82, d
(IH); 6.99, s (lH); 7.16, m (ЗН); 7.51, m (4H)； 7.78, t
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Example 20
Synthesis of N-(3-((7-(3-(6-ethyl-4-(4-fluorophenyl)-3- 
hydroxyphenoxy) propoxy )-8-propylchr٥man--2-
yl)carbonylamino)propyl)-2-methylpropanamide, 2-(2-aza-2-((5- 
carbamoyl ( 2 -pyridyl ) ) amino ) vinyl ) benzenesulfonic acid

Step A： Preparation of N—(3—((tert-
butoxy)carbonylamino)propyl)-2-((phenylmethoxy)carbonylamino〉-

2-methylpropanamide

0 
ΒοοΗΝ/١Λν١ΝΗΖ

N-carbobenzyloxyalanine (1.3 g, 5.7 mmol), 3-(Ν- 
tertbutoxycarbonylamino) -1,3-propanediamine (1 g, 5.7 gol), 
hydroxybenzotriazole (0.88 g, 5.8 gol), HBTU (2.4 g, 0.63 
mmol), and diisopropylethylamine (1.48 g, 11.5 mmol) were 
added to dry DMF (25 mL) under nitrogen and stirred 16 hours, 
when the reaction was poured into water (100 mL) and extracted 
with ethyl acetate. The combined organics were washed with 
0.1Ν HCl and saturated bicarbonate, dried over magnesium 
sulfate, filtered, and concentrated under reduced pressure.
The reaction mixturewas not further purified but carried 
directly into the next step. Mass Spec (El): m/z = 380.3 
(Μ+Η)

Step B： Preparation of N-(3-aminopropyl)-2-
((phenylmethoxy) carbonylamino) -2-methylpropanamicie 
trifluoroacetate salt
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This procedure was carried out as in Example ول, Part B, using 
N-(3-((tert-butoxy)carbonylamino) propyl)-2 -
((phenylmethoxy)carbonylamino)-2-methylpropanamide (2 g) to 
yield 1.4 g N-(З-aminopropyl)-2-
((phenylmethoxy)carbonylamino》-2-methylpropanamide 
trifluoroacetate salt. Mass Spec (El): m/z = 280.1 (Μ+Η)

Step c: Preparation of N-(3-((7-(3-(2-ethy!-4-(4- 
fluorophenyl)-5-(phenylmethoxy)phenoxy)propoxy)-8- 
propylchroman-2-yl)carbonylamino)propyl)-2-
((phenylmethoxy) carbonylamino)-2-methylpropanamide

This procedure was carried out as in Example 18, Part c, using 
N- (3-aminopropyl) -2 - ( (phenylmethoxy) carbonylamino) -2- 
methylpropananide trifluoroacetate salt (82 mg, 0.3 1٠1) to 
yield 165 mg of product, which was not purified but carried 
forward directly. Mass Spec (El): m/z = 860.5 (Μ+Η)

Step D： Preparation of 2-amino-N-(3-((7-(3-(6-ethyl-4-(4- 
fluorophenyl) -3-hydro:xyphenoxy)propoxy) -8-propylchroman-2- 
yl)carbonylamino)propyl)-2-methylpropanamide

This step was carried out as in Example 19, Part D, using N-
(3-((7-(3-(2-ethyl-4-(4-fluorophenyl)-5-
(phenylmethoxy)phenoxy)propoxy)-8-propylchroman-2-
yl) carbonyl^ino)propyl) -2- ( (phenylmethoxy) carbonylamino) -2- 
methylpropanamide (160 mg) to yield 100 mg of product, which 
was not purified but carried fo^ard directly. Mass Spec 
(El): m/z = 636.3 (Μ+Η)
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Step E: Preparation of Ν-(3-((7-(3-(6-ethyl-4-(4- 
fluorophenyl)-3-hydroxyphenoxy)propoxy)-8-propylchroman-2-  
yl) carbonylamino)propyl)-2-methylpropanamide, 2-(2-aza-2- ( (5- 
carbamoyl(2-pyrîdyl)) amino) vinyl)benzenesulfonic acid
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This procedure was carried out as in Example 18, Part F, using
2-amino-N-(3-((7-(3-(6-ethyl-4-(4-fluorophenyl)-3-
hydro:xyphenoxy)propoxy)-8-propylchroman-2- 
yl)carbonylamino)propyl)-2-methylpropanamide (100 mg) to 
afford 74 mg of product after lyophilization. M (DMS0-d6):
0.81, t (3Η) ;1.07, t (3Η)
1.55, t (2Η) • 1.80, m (IH)
3.09, m (3Η) .4.09, m (4Η)
6.54, s (1Η) ;6.83, d (IH)
フ.51, m (4Η) ■ 7.80 m (2H);
8.40, b (1Η);8.54, s (IH)
m/z : 956.4 (Μ+ΝΗ4).

1.33/ d(2H); 1.42, m(2H);
2.18, m(3H)； 2.70/ m(6H)；

4٠40, m(2H); 6.53, d(lH)；

6.99, S(1H); 7.16, m(3H);
8.04, t(lH); 8.25, d(lH);
9.35, b (2Η). Mass Spec (El)：

Example 21
Synthesis of 2- (2-aza-2- ( (5- (N- (6- (6-ethyl-3-hydro：Ky-4- (1- 
methylpyrazol-5-yl) phenoxy) -2,2-dimethylhexyl) carbamoyl) (2- 
pyridyl)) amino) vinyl)benzenesulfonic acid

Step A： Preparation of 4-Ethyl-2-(l-methyl-lH-pyrazol-3-yl)- 
5-[[5,5-dimethyl-6-^inohe^l]oxy]phenol and 4-Ethyl-2-(l- 
methyl-lH-pyrazol-5-yl)-5-[[5,5-dimethyl-6-
aminohexyl]oxy]phenol
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A mixture of 4-ethyl-2(l-methyl-lH-pyrazol-5-yl)-5-[[5-methyl- 
5-cyanohexyl]oxylphenol and 4-ethyl-2(l-methyl'lH-pyrazol-3i 
yl〉-5-[[5-methyl-5-cyanohe^l]oxy]phenol (350 mg, 1٠05 lol) 
was added to methanol (20 mL) containing platinLim oxide (120 
mg, 0.53 mmol) in a Parr bottle. Four equivalents of conc. 
hydrochloric acid were then added and the mixture hydrogenated 
at 55 psi for 18 hours. The slurry was filtered ◦n Celite®, 
rinsed with methanol, and concentrated under reduced pressure 
to afford 318 mg of an ◦ff-white solid. Analysis by HPLC 
showed two peaks, in a ratio of 4:1, consisting of the two 
isomeric products. These were not separated, but carried 
directly into the next reaction.

Step B: Preparation ◦f 2-(2™azai2-((5-(N-(6-(6-ethyl-3- 
hydro^-4-( 1 -methylpyrazo 1 -5-y 1 )phenoxy) -22- 
dimethylhexyl) carbamoyl) (2- 
pyridyl)) amino)vinyl)benzenesulfonic acid

The mixture obtained in step A (318 mg, 0.92 Ю1) was reacted 
in the same manner as described in Example 18, Part F. HPLC 
purificaron (acetonitrile/water/O . 1% trifluoroacetic acid, 
Vydac C18) afforded two clean products. The earlier eluting 
product (66 mg after lyophilization) was identified as the 1- 
methyl-5-pyrazolyl compound by NMR. NMR (DMS0-d6): 0.88, s
(6H); 1.09, t (ЗН), 1.33, m(2H)； 1.49, m(2H)； 1.73, m
(2H); 2.47, m (2H); 3.16, s (2H); 3.64, s (ЗН); 3.95, t
(2Η); 6.14, s (IH); 6.53, s (lH); 6.89, s (lH); 7.19, d
(lH); n s (lH)； 7.46, m(2H); 7.80 d(lH); 8.30, d
(lH); 8.39, d (IH〉; 8.47, s (IH); 8.53, т(1Н)； 9.34, s

(lH)； 9.65, b (lH). LRMS(EI): m/ z : 647.3 (Μ-Η).
HRMS(FAB): Calc, for C33H41N OS - 649.2808; Found-
649.2834.

Example 22
Synthesis of 2-(2-aza-2-((5-(N-(6-(6-ethyl-3-hydroxy-4-(l- 
methylpyrazol-5-yl)phenoxy)-2,2-dimethylhexyl)carbamoyl)(2- 
pyridyl)) amino)vinyl)benzenesulfonic acid
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The l-methyl-3-pyrazolyl isomer was isolated as the second
eluting peak in Example 21, Part B (8 mg). NMR (DMSO-ä.6) :
0.88, s (6H)； 1.09, t (ЗН) ,1.33, m (2H); 1.49, m (2H);
1.73, m (2H); m (2Η) ;3.15, bs (2H); 3.83, s (ЗН〉;

3.95, t (2H); 6.14, s (lH),6.44, s (IH); 6.68, s (IH)；

7.17, d (IH); n s (IH) ;7.46, m (2H); 7.75 m (IH);
8.30, d (IH); 8.39, d (IH) ;8.53, m (2H); 9.34, s (IH);
9.65, b (lH). LRMS (EI) : m/z = 649.:3 (Μ+Η);HRMS(FAB):
Calc, for C33H41N6O6S - 649.2808; Found - 649.2831

Example 23
Synthesis of 2-(2-aza-2-((5-((3-((6êthyl-4-(4-fluorophenyl)- 
3 -hydroxyphenoxy)methyl) piperidyl) carbonyl) ( 2 - 
pyridyl))amino)vinyl)benzenesulfonic acid

Step A: Preparation of 2-mesylo^-4-benzyloxyacetophenone

4-Benzyloxy-2-hydro^yacetophenone (25 g, 0.1 mol) and 
diisopropylethylamine (17.3 g, 0.134 mol) were dissolved in 
chloroform (200 mL). Methanesulfonyl chloride (14.2 g, 0.124 
mol) was added slowly and the reaction stirred for 24 hours. 
The chloroform was poured into water (150 mL)/ the layers 
seperated/ and the organic layer washed with 0. IN NaOH, water, 
0.1Ν HCl, water, dried over magnesim sulfate, filtered and 
concentrated to a crude brown solid. Flash chromatography 
(hexane:ethyl acetate) afforded 15,1 g of product as an orange 
solid. NMR (CDC13): 2.57, s (ЗН); 3.23, s, (dH); 5.11, s
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(2H); 6.94, ddlH); 7.01, d (1Η>; 7.40, т (5Η); 7.77, d
(lH). Mass Spec (GCMS): 320 (M).

Step B: Preparation of 2-mesyloxy-4-benzyloxyethylbenzene

2-mesyloxy-4-benzyloxyacetophen٠ne (15 g, 47 mol) is 
dissolved in carbon tetrachloride (40 mL). To this stirring 
solution under nitrogen is added trifluoroacetic acid (45 mL) 
and triethylsilane (45 πώ) and the reaction stirred 24 hours. 
The volatiles are removed under reduced pressure and the 
residue redissolved in dichloromethane, washed with 0.1Ν NaOH, 
dried over sodiiim sulfate, filtered and concentrated to afford 
an orange oil which solidified to afford 10.8 g (75%) of a 
light orange solid. NMR (CDC13)： 1.21, t, (ЗН)； 2.66, q 
(2H); 3.14, s (ЗН); 5.04, s (2H); 6.88, dd (lH); 6.95, d 
(lH)； 7，19, d (lH); 7.38, m (5Η). Mass Spec (GCMS): 306 
(M).

Step c： Preparation of 2-mesyloxy-4-benzyl٠xy،5- 
bromoethylbenzene

2-mesyloxy-4-benzyloxyethylbenzene (10.3 g, 33.7 mmol) is 
dissolved in carbon tetrachloride (25 mL) with stirring. N- 
bromosuccinimide (6.6 g, 37 tol) is added and the reaction 
stirred 18 hours under nitrogen. The slurry is diluted with 
dichloromethane (100 mL) and washed with water, dried over 
magnesium sulfate, filtered and concentrated. The crude 
solids are recrystallized from hexane to afford 6 g of 2- 
mesyloxy-4-benzylo^-5-bromoethy!benzene as an off-white 
solid. NMR (CDC13)： 1.20, t, (ЗН); 2.60, q (2H); 3.09, s
(ЗН); 5.13, s (2H); 6.93, s (IH)； 7.38, m (6Η). Mass Spec
(GCMS): 384 (M).

Step D: Preparation of 5٠(4-fluorophenyl)-4-Ьепгу1оху-2- 
mesyloxyethylbenzene
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4-Fluorophenylboronic acid (2.18 g, 15.6 mmol) is slurried in 
ethanol (13 mL). To this is added the 2-mesyloxy-4-benzyloxy- 
Б-bromoethy!benzene dissolved in toluene (40 mL), followed by 
palladiinn tetrakistriphenylphosphine (150 mg) and a solution 
of sodb carbonate (0.2Μ, 12 mL) . The mixture is heated to 
reflux under nitrogen and the temperature maintained for 24 
hours. The mixture is cooled and diluted with ethyl acetate. 
The organic layer is separated and washed with saturated 
ammonium chloride, dried over magnesium sulfate, filtered, and 
concentrated under reduced pressure to afford a light orange 
solid, which was recrystallized from hexane to afford 5-(4- 
fluorophenyl)-4-benzyloxy-2٠mesyloxyethylbenzene (2.5 g) as an 
off-white solid. NMR (DMS0-d6) : 1.17, t/ (ЗН); 2.66, q
(2H); 3.48, s (ЗН); 5.14, s (2H); 7.38, m (8H); 7.59, dd 
(2H); 7،83/ dd (IH). Mass Spec (GCMS)： 400 (M).

Step E: Preparation of 5- (4-fluorophenyl) -4-benzyloxy-٠2- 
hydroxyethylbenzene

5-(4-fluorophenyl)-4-benzyloxy-2-mesyloxyethylbenzene (2.5 g, 
6.24 mmol) was dissolved in methanol (80 mL). To this was 
added sodium hydroxide (300 mg, 7.5 mmol) dissolved in water 
(20 mL). The solution was heated to reflux and heating 
maintained for 24 hours, when an additional equivalent of 
sodium hydroxide was added, and reflux maintained for an 
additional 16 hours. The mixture was cooled, acidified with 
IN HCl, and extracted with ethyl acetate. The organic layers 
were dried over magnesium sulfate, filtered, and concentrated 
under reduced pressure to afford an orange solia which was 
triturated with hexane to yield 5-(4-fluorophenyl)-4-
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benzyloxy-2-hydroxyethylbenzene (1.4 g) as an off-white 
powder, N1 (DMSO-d6＞： 1.11, t, (ЗН); 2.50, q (2H); 3.34,
s (ЗН); 5.02, s (2H); 6.60, d (IH)； 6.98, s (lH); 7.16, t
(2H); 7.35, m (5H); 7.50, dd (2H)； 9.44, s (IH). Mass Spec
(GCMS) : 322 (M) .

Step F: Preparation of 3-(methanesulfonyloxymethyl)-N-
(tertbutoxycarbonyl)-piperidine

3-Hydro:٢/methyl-N- (tert-butoxycarbonyl) -piperidine (4.3 g, 20 
lol) was dissolved in dichloroethane (50 mL) with Proton 
Sponge® (6.08 g, 28.3 mmol). Triflic anhydride (4.94 g, 28.4 
Ю1) was dissolved in dichloroethane (50 mL) and added 
dropwise to this solution. The reaction was stirred for 3 
days, quenc^d with water (100 mL) / the layers separated, and 
the combined organics washed with IN HCl, water, bicarbonate, 
water, and brine. The solution was dried over sodiim sulfate, 
filtered, and concentrated under reduced pressure to afford 3- 
(methanesulfonyloxymethyl)-N-(tertbutoxycarbonyl)-piperidine 
(6 g) as a yellow oil. IM (CDC13) : 1.39, in (IH) ; 1.42, s
(9H); 1.65, m(2H); 1.85, m (2H); 2.77, m (IH); 2.89, t 
(IH); 2.99, s (ЗН); 3.81, m (IH); 3.92, m (IH); 4.06, m 
(2Η). Mass Spec (El): 316.10 (Μ+Na).

Step G: Preparation of tert-butyl 3-((2-ethyl-4-(4- 
fluorophenyl)-5-
(phenylmethoxy) phenoxy ) methyl ) piperidinecarboxylate

3- (Methanesulfonyloxymethyl) -N- (tertbutoxycarbonyl) -piperidine
(143 mg, 0.49 lol) and 5-(4-fluorophenyl)٠4-benzyloxy-2- 
hydroxyethylbenzene (150 mg, 0.47 Ю1) were added to methyl 
ethyl ketone (7 mL) followed by potassium carbonate (113 mg, 
0.82 mmol), potassium iodide (15.5 mg, 93 μιηοΐ), and 
dimethylsulfoxide (4 mL) . The slurry was heated at reflux for
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40 hours, when it was cooled, diluted with water (50 mL) and 
extracted with ethyl acetate. The combined organic layers 
were dried over magnesiiim sulfate, filtered, and. concentrated 
under reduced pressure to a clear ◦il which was not purified 
but used as is in the following step. Mass Spec (El): 537,4
(Μ + ΝΗ4)

Step H： Preparation of 5- (4-fluorophenyl) -4-benzy]_oxy-2- [ (3- 
piperidinyl ) metho^] ethylbenzene

The crude product ◦f tert-butyl 3-((2-ethyl-4-(4- 
fluorophenyl)-5-
(phenylmethoxy)phenoxy)methyl)piperiainecarboxylate (125 mg) 
was dissolved in ethanol (5 mL) containing 10% Pd/C catalyst 
(55 mg) ٠ The slurry was hydrogenated at balloon pressure for 
28 hours, filtered through Celite®, and concentrated under 
reduced pressure to afford 80 mg of an oil. This was 
dissolved in dichloromethane (5 mL) and trifluoroacetic acid 
(5 mL) added. The solution was stirred 3 hours, and 
concentrated under reduced pressure to afford 85 mg ◦f 5-(4- 
fluorophenyl)-4-benzyloxy-2~[(3-
piperidinyl)methoxy]ethylbenzene as an oil. Mass spec. (El): 
330.2 (Μ+Η)

Step 工: Preparation of 2-(2-aza-2-((5-((3-((6-ethyl"4-(4- 
fluorophenyl ) -3-hydro:<yphen٠xy)methyl ) piperidyl ) carbonyl ) (2- 
pyridyl))amino)vinyl)benzenesulfonic acid

The crude 5- (4-fluorophenyl)-4-benzyl٥xy-2-[(3- 
piperiainyl)methoxy]ethylbenzene (60 mgz -70 % pure) was 
reacted according to the procedure in Example 18, Part F and 
purified by preparative HPLC (acetonitrile/water/O.1% 
trifluoroacetic acid gradient). The product fractions were 
confined and lyophilized to afford 20 mg of a yellow powder.
H(DMS0-d6): 0.86, b(2H); 1.08, m (ЗН); 1.43, m(2H)；

ا٠٦اج m (IH); 1.85, т(1Н); 2.06, m (IH); 2.21, mdH)；

2.45, m (2H); 3.06, mdH); 3.88, m (2H); 6.42, m (IH);
6.93, m (IH); 7.15/ m(4H); 7.45, m (5H); 7.78, s (IH);
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7.79, d (IH); 7.97, d (lH); 8.13, s (lH); 8.24, m (lH);
9.19, s (lH). LRMS(EI): 631.1 (Μ-Η). HRMS(FAB): Calc, for 
C33H34FN4O6S (Μ+Η) - 633.2183; Found - 633.2160

Example 24
Synthesis ◦f 24 ا(((٠ (N-(6-(4,б-Diphenyl(2-pyridyloxy) )-2,2- 
dimethylhexyl ) carbamoyl ) phenyl ) methyl ) (2-sulfanylethyl.) amino)- 
Ν~(2-sulfanylethyl)ethanamide

Part A: Preparation ◦f 2-(((4-(N-(6-(4,б-Diphenyl(2- 
pyridyloxy)) -2,2-dimethylhexyl) carbamoyl) phenyl) methyl) (2- 
triphenylmethylthio)ethyl)amino)-N-(2- 
triphenylmethylthio)ethyl)ethanamide

A solution of 6- [ (4,6-dipheny.L (2-pyriciinyl) oxy] -2,2- 
dimethyl-l-hexylamine (37.6 mg, 〇.〇フフ Ю1) , N-[4-
(carboxy)benzyl] -Ν/Ν' -bis [ (2-triphenylmethylthio) ethyl] - 
glycinamiae N-hydroxysuccinimide ester (70.0 mgz 0٠077 Ю1), 
and TEA (32 ul, 0.23 mmol) in DMF (1.0 mL) was stirred at 
ambient temperature for 18 h. The reaction solution was used 
directly for HPLC purification on a Vydac c-18 column (22 X 
250 _) using a 3.6%/min gradient of 72 to 90% ACN containing 
0.1% TFA followed by isocratic elution at 90% ACN containing 
0.1% TFA at a flow rate of 15 mL/min to give the title 
compound as a colorless solid (27 mg, 19%). Ih NMR (CDCI3):
8.11-8.03 (Щ/ 2Η), 7.70一フ.12 (m, 43Η)6.88 ر (s, IH), 5.96-5.85
(m, IH), 4.53-4.43 (m, 2Η), 3.44 2Η), 3.33-3.25 (m, 2Η),
3.08-2.96 (m, 2Η), 2.86 (s,
(m, 2Η), 1.61-1.22 (m, 4Η),

2Η) , 2.48-2.24 (m, 6Η), 1.90-1.73
0.91 (s, бн); 13c NMR (CDCI3)： δ

170.23,
140.97,
128.84,

16Ί٠2Ί٠

139.24,
128.59,

164.34,
138.81,
127.92,

155，16,
134.25,
127.04,

141

,151.97
,129٠50
,126.80

144.68,
129.06,
126.72,

144.63,
128.94,
111.69,
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107.12, 66.86, 66.65, 65.80, 58.17, 57.61, 53.31, 49.54, 
39.86, 37.74, 34.63, 32.05, 29.96, 29.76, 29.68, 24.94, 20.66; 
MS: m/e 1191.8 [Μ+Na]; High Resolution MS : Caled for
C77H76N4O3S2： 1169.5437, Found: 1169.5448.

Part B： Preparation of 2-(((4-(N-(6-(4,б-Diphenyl(2- 
pyridyloxy)) -2,2 -dimethylhexyl ) carbamoyl) phenyl) methyl) (2- 
sulfanylethyl)amino)-N-(2-sulfanylethyl)ethanamide

2-(((4 - (N-(6-(4,б-Diphenyl(2-pyridyloxy))-2,2- 
dimethylhexyl)carbamoyl)phenyl)methyl) (2-triphenylmethyl- 
thio)ethyl)amino)-N-(2-triphenylmethylthio)ethyl)ethanamide 
(64 mgf 0.092 mmol) was dissolved in TFA (4 mL) along with 
triethylsilane (57 μ^) and stirred under nitrogen atmosphere 
for 2 h at ambient temperatures. The precipitate of 
triphenylmethane was removed by filtration and the filtrate 
was concentrated. The crude product was purified by HPLC on a 
Vydac C-18 colin (22 X 250 mm) using a 2.1%/min gradient of 
27 to 90% ACN containing 0.1% TFA at a flow rate of 15 mL/min 
to give the title compound as a colorless oil (18 mg, 28%).
MS: ιη/θ 685٠4[Μ-٠.Η]٠

Example 25
Synthesis of 2-(2-Αζά-2-((5-(Ν-(3-(2-(2-(3-(5-(4-(5-(4/6- 
diphenyl (2-pyridyloxy))-1,l-dimethylpentyl)(1,2,3,5- 
tetraazolyl))pentanoylamino) propoxy)ethoxy)ethoxy)propyl) - 
carbamoyl) (2-рупау1)) amino) vinyDbenzenesulfonic Acid

Part A: Preparation of Ethyl 5- (5،(5-(4,б-Diphenyl(2- 
pyridyloxy))-1,l-dimethylpentyl)-1,2,3,4-
tetraazolyl)pentanoate and Ethyl 5-(4-(5-(4,б-Diphenyl(2-
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A solution of б-(5-(2Η-2,3,4,5-tetraazolyl)-5- 
methylhe٠oxy) -2 t 4-diphenylpyridine (880 mg, 2.13 ιοί), 
ethyl 5-bromovalerate (1.35 mL, 8.51 mmol), and TEA (1.31 mL, 
9.36 mmol) in ACN (50 mL) was heated to reflux under nitrogen 
for 3 h. The solution was concentrated and the residue was
partitioned between EtOAc (150 mL) and water (50 mL) . The 
EtOAc layer was washed with 0.1 N HCl (50 mL), dried (MgS٠4), 
and concentrated to an amber oil. Flash chromatography on 
silica gel (25% EtOAc/hexanes) gave N2 isomer ethyl 5-(4-(5- 
(4,6-diphenyl(2-pyridyloxy〉)-1,l-dimethylpentyl)-1,2,3,5- 
tetraazolyl)pentanoate as a colorless oil (925 mg, 80.2%〉. 1H 
NMR (CDCI3): 8.10-8.01 (m, 2Η), 7.69-7.61 (m, 2Η) , 7.55-7.35
(m, 7Η), 6.86 (s, lH), 4.54 (t, j = 7.1 Hz, 2Η), 4.42 (t, j = 
6.6Hz, 2Η), 4.09(գ, ل
2Η〉, 2.09-1.95 (m,2H),
1.45-1.28 (m, 8Η), 1.21
173.50, 172.81, 164.32,
128.94, 128.84, 128.57,
60.40, 52.32,
21.31, 14.18;
for C32H40N5O3

=7.1 Hz, 2Η), 2.31 (t, 7.3 = ل Hz, 
1.90-1.70 (m, 4Η), 1.70-1.56 (m, 2Η), 
(t, 1·7 = ل Hz, ЗН); 13c NMR (CDC13): 
155.12, 151.97, 
127.03, 126.81,

21.74,
Caledm/e 542.4 [Μ+Η]; High Resolution MS:

Caled: c.
N, 13.04. 
col^imn
to give

139.18, 138.82,
111.66, 107.10, 

42.4◦, 34.77, 33.32, 29.59, 28.63, 27.21, 
MS:
[Μ+Η]: 542.3131, Found: 542.3143; CHN

70.95; H, 7.26; N, 12.93; Found: c,フ1,.〇2; H, 6.89;
After eluting the above compound from the flash 

the eluting solvent was changed to 40% EtOAc/hexanes
N1 isomer ethyl 5-(5-(5-(4,6-diphenyl(2_pyridyloxy))-l,l- 
dimethylpentyl)-1,2,3,4-tetraazolyl)pentanoate as a 
oil (113 mg, 9.8%) . 1H NMR (CDCI3) : 8.10-8.01 (m,
7.62 (m, 2Η), 7.55-7.36 (m, 7Η), 6.85 (s, IH), 4.43 
6.3 Hz, 2Η), 4.34 (t, ل =フ.5 Hz, 2Η), 4.09 (q, j = 
2Η), 2.32 (t, 7.2 = ل Hz, 2Η), 2.07-1.92 (m, 2Η), 1.91-1.60

colorless
2Η), 7.69-
(t, ل =
7.1 Hz,
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(m, 8Η), 1.50 (s, 6Η)ζ 1.21 (t/ j = 7.1 Hzf ЗН)； MS： m/e
542.4 [Μ+Η] ; High Resolution MS : Caled for C32H40N5O3 [Μ+Η]: 
542.3131, Found: 542.3140.

Part B： Preparation ◦f 5- (4- (5- (4 z б-Diphenyl (2-pyridylo^> )-
1,1-dimethylpentyl )-1,2,3,5-tetraazolyl)pentanoic Acid

A mixture ◦f ethyl 5-(4-(5-(4, б-diphenyl(2-pyridyloxy))-
1,l-dimethylpentyl) -1,2,3,5-tetraazolyl)pentanoate (464 mg, 
0.858 mmol), 3 M LiOH (3.0 mL), and THF (25 Γίώ) was stirred at 
anient temperatures for 45 h. The mixture was concentrated 
to a voliime of 5mL and partitioned between ether (25 mL) and 
water (75 mL) ٠ The layers were separated and the aqueous 
layer was acidified tQ pH = 4.0 with 1 N HCl. The aqueous 
layer was extracted with EtOAc (3 X 25 mL). The combined 
organic extracts were dried (MgS04) and concentrated to give 
the title compound as a colorless oil (418 mg, 94.8%). Ihjsimr 

(CDCI3): 8.04 (dz 6.8 = ل Hz, 2Η), 7.65 (d, 8.4 = ل Hz, 2Η),
フ.55-7.31 (m, 7Η), 6.84 (s, 1Η), 4.53 (t, 6.9 = ل Hz, 2Η), 
4.40 (t, 6٠6 = ل Hz, 2Η), 2.40-2.25 (m, 2Η), 2.09-1.94 (m, 
2Η), 1.86-1.70 (m, 4Η), 1.70-1.52 (m, 2Η), 1.50-1.25 (m, 8Η).

Part c： Preparation of Ν-(3-(2-(2-(3- 
Aminopropoxy) ethoxy) ethoxy) propyl ) ( tert-buto^) formamide

AIL· 3-neck round bottom flask was fitted with a 500 mL· 
addition funnel with nitrogen line, ة thermometer, and a 
mechanical stirrer. The flask was charged with 4/7,10-trioxam 
1,13-tridecanediainine (72.5 g, 0.329 mol), anhydrous THF (250 
mL), and anhydrous MeOH (100 mL). The addition funnel was 
charged with a solution of di-tert-butyl dicarbonate (22.4 g, 
0.103 mol) in anhydrous THF (100 mL). The contents of the 
addition funnel were added to the flask with rapid stirring at 
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ainbient temperatures over 30 min，causing a slight rise in 
temperature from 21 ٥c to 32 ٥c. The reaction was stirred an 
additional 3 h at ambient temperatures and the solvents were 
removed under reduced pressure. The resulting thick syrup was 
taken up in sat. NaCl (1500 mL) and extracted with ether (5 X 
1000 mL). The combined ether extracts were dried (MgS٠4) and 
concentrated to give a colorless oil (29.8 g). A 5.00 g 
sample of this oil was purified by flash chromatography on 
silica gel (DCM:MeOH:TEA, 20:15:0.75)亡〇 give the title 
compound as a colorless oil (4.00 g, 72.2%) . Ih NMR (CDCI3) : 
5.13 (s, IH), 3.63-3.47 (m, 12Η), 3.17 (q, ل 二 6.2 Hz, 2Η), 
2.75 (t, 6.7 = ل Hz, 2Η), 1.75-1.64 (m, 4Η), 1.39 (s, 9Η), 
1.36 (s, 2H); MS: m/e 321.2 [Μ+Η].

Part D: Preparation of N-(3-(2-(2-(3-((tert- 
Butoxy)carbonylamino)pr٠poxy)ethoxy)ethoxy)propyl)-5-(4-(5- 
(4,б-diphenyl(2-pyridyloxy))-1,l-dimethylpentyl) (1,2,3,5- 
tetraazolyl))pentanamide

A solution of 5-(4-(5-(4,б-diphenyl(2-pyriayloxy))-1,1- 
dimethylpentyl)"1,2,3,5-tetraazolyl)pentanoic acid (185 mg 
(0.360 1٠1) and TEA (208 uL, 1.50 mmol) in, anhydrous DMF (2.5 
mL) was pre-activated by treatment with HBTU (218 mg, 0.576 
mmol). After 5 min at ambient temperatures, a solution of N- 
(3-(2-(2-(3-aminopropoxy) ethoxy)ethoxy)propyl) (tert- 
butoxy) formamide (180 mg, 0.562 mmol) in DMF (500 uL) was 
added and the solution was stirred at ambient temperatures for 
2 h. The DMF was removed under reduced pressure and the 
resulting oil was partitioned between EtOAc (20 mL) and 0.1 N 
HCl (5 mL). The organic phase was washed consecutively with 
0.1 N HCl (5 mL) and sat. ЫаНСОз (2x5 mL), dried (MgS٥4), 
and concentrated to give an amber oil (177 mg). This oil was 
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purified by flash chromatography on silica gel
(hexane :EtOAc:CHCI3 ) to give the title compound as a pale 
yellow oil (162 mg, 55%). MS: 816.5 [Μ+Η].

Part E: Preparation of 2-(2-Aza-2-((5،(N-(3-(2~(2-(3--(5-(4- 
(5-(4,6-diphenyl(2-pyridyloxy))-l/l-dimethylpentyl) (1,2,3,5- 
tetraazolyl))pentanoylamino)
propoxy)ethoxy)ethoxy)propyl) carbamoyl) (2 - 
pyridyl)) amino)vinyl)benzenesulfonic Acid

N-(3^(2-(2-(3-( (tert-Buto^) carbonylamino) propo^)- 
ethoxy) ethoxy)propyl) -5- (4-(5-(4, б-diphenyl (2-pyridyloxy) ) -
1,l-dimethylpentyl) (1,2,3,5-tetraazolyl))pentanamide (60 mg, 
0.074 mmol) was dissolved in TFA and stirred at ambient 
temperatures for 45 min. The TFA was removed under reduced 
pressure and the resulting thick oil was dissolved in 
anhydrous DMF (0.70 mL) and the solution was made basic to pH 
paper with TEA (82 uL, 0.588 mmol). The solution was treated 
with 2-(2-aza-2-((5-((2,5-dioxopyrrolidinyl)carbonyl) (2- 
pyridyl))amino)vinyl)benzenesulfonic acid (48.5 mg, 0.110 
mmol) and stirred at ambient temperatures for 24 h. The DMF 
was removed under vacuum, and the resulting oil was dissolved 
in 80% ACN and purified by preparative HPLC on a Vydac C-18 
column (22 X 250 _) using a 1.80%/min gradient of 18 to 72% 
ACN containing 0.05 M NH4OAC at a flow rate of 15 mL/min. The 
main product peak eluting at 26.3 min was collected and 
lyophilized to give the title compound as a colorless powder 
(54.5 mg, 72.8%). MS: 1019.5 [Μ+Η]; High Resolution MS: 
Caled for C53H67N10O9S [Μ+Η]: 1019.4813, Found: 1019.4842.

Example 26
Synthesis of 2-(2-Αζά-2-((5-(Ν-(3-(2-(2-(3-(5"(5-(5-(4,6- 
diphenyl (2-pyridyloxy))-1,l-dimethylpentyl)(1,2,3,4- 
tetraazolyl))pentanoylamino)
propoxy)ethoxy)ethoxy)propyl) carbamoyl) (2- 
pyridyl)) amino) vinyl)benzenesulfonic Acid
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Part A： Preparation 〇£ 5- (5- (5- (4, б-Diphenyl (2-pyridyl٠^> )-

1,!-dimethylpentyl)-1,2,3,4-tetraazolyl)pentanoic Acid
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A mixture of ethyl 5- (5- (5- (4, б-fdiphenyl (2-p٧ridyl٠xy))- 
 ,l-dimethylpentyl)-1,2,3,4-tetraazolyl)pentanoate (113 mg,ت
0.21 mmol), 3 M LiOH (1.0 mL), and THF (6 mL) was stirred at 
ambient temperatures for 45 h. The mixture was partitioned 
between EtOAc (50 mL) and water (25 mL). The aqueous layer 
was acidified to pH = 3.◦ with 1 N HCl and the layers were 
separated. The aqueous layer was extracted with EtOAc (25 
mL) ٠ The combined organic extracts were dried (MgS04) and 
concentrated to give the title compound as a colorless oil 
(106 mg, 98.3%). Ihm (CDCI3): 8.02 (d, 8.4= ل Hz, 2Η), 
7.65(dr 8.2 = ل Hz, 2Η)， 7.55-7.35 (m, 7Η), 6.84 (s, IH), 
4.43-4.31 (m, 4Η), 2.36 (t, 7.0 = ل Hz, 2Η), 2.10-1.92 (m, 
2Η), 1.89-1.62 (m, 6Η), 1.49 (s, 6Η), 1.42-1.20 (m, 2H); MS: 
m/e 512.5 [Μ-Η]; High Resolution MS: Caled for C30H36N5O3 
[Μ+Η]: 514.2818, Found: 514.2819.

Part B: Preparation of N-(3-(2-(2-(3-((tert-
Butoxy)carbonylamino)propoxy) ethoxy)ethoxy)propyl)-5-(5-(5- 
(4,б-diphenyl(2-pyridyloxy))-1,1-dimethylpentyl)(1,2,3,4- 
tetraazolyl))pentanamide
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A solution of 5- (5- (5- (4, б-diphenyl (2-pyridylo^) )-1,1- 
dimethylpentyl)-1,2,3,4-tetraazolyl)pentanoic acid (90 mg, 
0.175 mmol) and DIEA (122 uL, 0.70 tol) in anhydrous DMF (8 
mL) was treated with HBTU (73 mg, 0.192 mmol) and stirred at 
ambient temperatures for 1 min. A solution of Ν-(3-(2-(2-(3- 
aminopropo;<y)ethoxy)ethoxy)propyl)(tert-butoxy)formamide (63.2 
mg, 0.197 mmol) in DMF 4 mL) was added and the solution was 
stirred for 2.5 h. The DMF was removed by vacuum evaporation 
and the resulting thick oil was partitioned between EtOAc (50 
mL) and water (10 mL). The aqueous layer was adjusted to pH = 
3 with 1.0 N HCl, the layers were mixed thoroughly and 
separated. The organic phase was washed with IN NaOH (2 X 10 
mL) and sat. NaCl (10 mL), dried (MgSO،), and concentrated to 
give the title compound as a pale amber oil (144 mg, 100%).
MS: m/e 816.6 [Μ+Η]; High Resolution MS: Caled for C45H66N7O7 
[Μ+Η]: 816.5024, Found: 816.5044.

Part c: Preparation of 2-(2-Άζά-2-((5-(Ν-(3-(2-(2-(3-(5-(5-٠ 

(5- (4 , б-diphenyl (2-pyridyloxy) ) -1, l-dimethylpentyl ) (1,2,3,4- 
tetraazolyl ) ) pentanoylamino) propoxy) ethoxy) ethoxy)- 
propyl) carbamoyl) (2-pyridyl)) amino) vinyl) benzenesulfonic Acid

N-(3-(2-(2-(3-((tert-Butoxy)carbonylamino) propoxy) - 
ethoxy)ethoxy)propyl)-5-(5-(5-(4, б-diphenyl (2-pyridyloxy))- 
1, l-dimethylpenty_L) (1,2,3,4-tetraazolyl) )pentanamide (146 mg, 
0.179 mmol) was dissolved in TFA (5 mL) and stirred at ambient 
temperatures for 45 min. The TFA was removed under vacuum and 
the thick amber 〇!丄 was dissolved in anhydrous DMF (3 mL) and 
made basic to pH paper with TEA (200 uL) . The solution was 
treated with 2- (2-aza-2-((5-((2,5-dioxopyrrolidinyl)carbonyl)- 
(2-pyriäyl)) amino) vinyDbenzenesulfonic acid (94.6 mg, 0.215 
ЖО1) and stirred at ambient temperatures for 18 h under a
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nitrogen atmosphere. The reaction solution was concentrated 
to ة volume of 1.0 mL, diluted with ACN (4 mL), and purified 
by preparative HPLC on a Vydac С-18 со1гдпп (22 X 250 I) using 
a 1.80%/min gradient of 18 to 72% ACN containing 0.05 M NH4OAC 
at a flow rate of 15 ί/min. The main product peak eluting at 
24.7 min was collected and lyophilized to give the title 
compound as a colorless powder (131 mg, 71.8%) . MS: m/e 
1019.5 [Μ+Η]; High Resolution MS： Caled for C53H67N10O9S 
[Μ+Η]: 1019.4813, Found: 1019.4839·

Example 27
ة٦٢لآ١ت١٦ةلمةح ٠خ 2- لم٠2-ليةقغ ا ا5- ا١لةذ لم2- لم2- لم2- دلم- لم2٠ ا2- لم2٠ لم2ل لم5- لم4ل

(5-(4,б-diphenyl(2-pyridyloxy))-1,1-dimethylpentyl )(1,2,3,5- 
tetraazolyl ) ) pentanoylamino) ethoxy) ethoxy) ethoxy) ethoxy)- 
ethoxy)ethoxy)ethoxy)ethyl)carbamoyl)(2- 
pyridyl)) amino) vinyl) benzenesulfonic Acid

Part A： Preparation。f ( tert-Buto^) -N- (2- (2- (2- (2- ( (4- 
methylphenyl ) sulfonyloxy) ethoxy) ethoxy) ethoxy) ethyl ) formamide

A solution of N- (2- (2- (2- (2-aminoethoxy)ethoxy)ethoxy)- 
ethyl)(tert-butoxy)formamide (5.87 g, 20 mmol) and TEA (6.12 
mL, 44 tol) in ether was treated with p-toluenesulfonyli 
chloride (4.00 g, 21 mmol) and stirred at reflux under a 
nitrogen atmosphere for 24 h, and for another 24 h at Éient 
temperatures· The solution was concentrated and the oily 
residue was shaken with sat. NaCl (200 mL·) and ether (400 mL), 
causing a crystalline solid to form in the aqueous layer. The 
aqueous layer was extracted with a second portion of ether 
(400 mL) , The confined ether extracts were dried (MgS٥4), and 
concentrated to a dark oil. This oil was purified by flash
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chromatography ◦n silica gel (hexane:EtOAc) to give the title
compound as a pale yellow oil (2.85 g. 31.8%). Ih NMR
(CDCI3): 7.78 (d, J=8.o Hz, 2Η), 7. 32 (d, ل = 8.0 Hz, 2Η),
4.18-4.08 (m. 2Η), 3.71-3. 46 (m, 12Η), (m, 2Η),-2.43
(s, ЗН), 1.42 (s. 9H); MS : m/e 465.4 [Μ+ΝΗ4] ٠

Part B： Preparation of N—(2—(2~(2-(2*|(2،(2 —(2٠*( 3—Aza—3 — 
diazoprop-З -enyloxy) ethoxy) ethoxy) ethoxy) ethoxy) ethoxy)- 
ethoxy) ethyl) (tert-buto^) formamide

k ج٠ل١ذاد0لآ ٠أ ٦-علآلم-علآلم-لم٦-ة٦ة-٦-ةلآة٦لآنآجن-٦ -

enyloxy) etho^) ethoxy) ethan-1-οΙι (0.723 g, 3.30 ю!) in 
anhydrous THF (20 mL) was treated with NaH (144 mg of 60% 
dispersion, 3.6 lol) and stirred at ambient temperatures 
under a nitrogen atmosphere until gas evolution ceased. A 
solution of (tert-butoxy)-N-(2-(2-(2-(2-((4- 
methylphenyl) sulfonyloxy)ethoxy)ethoxy)ethoxy)ethyl) formamide 
(1.61 g, 3.6 mmol) in anhydrous THF (20 mL) was added and the 
mixture was stirred 48 hr at ambient temperatures under 
nitrogen. The THF was removed under vacuum and the residue 
was triturated with ether (3 X 50 mL) . The combined 
triturants were concentrated to give an amber oil. This oil 
was purified by flash chromatography on silica gel
(hexane:EtOAc:MeOH, 47.5:47.5:5) to give the title compound as 
a colorless oil (1.11 g, 68%). Ih NMR (CDCI3)： 5.00 (s, 1Η), 
3.67-3.51 (m, 26Η), 3.49 (t, 5٠2 = ل Hz, 2Η), 3.34 (t, 5.1 : ل 
Hz, 2Η) 3.30-3.20 (m, 2Η), 1.40 (s, 9H); MS: m/e 512.4 
[М+ЫНд] ; High Resolution MS: Caled for C21H43N4O8 [Μ+Η]: 
495.3030, Found: 495.3047.

Part c: Preparation of N-(2-(2-(2-(2-(2-(2-(2-(2٠ 
Aminoethoxy)ethoxy)ethoxy)ethoxy)ethoxy)ethoxy)- 
ethoxy)ethyl)(tert-butoxy)formamide

Η2Ν /ВосNH
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enyloxy) ethoxy) ethoxy) ethoxy) ethoxy) ethoxy〉ethoxy) ethyl ) ( tert- 
butoxy) formamide (960 mg, 1.94 lol) in MeOH (100 mL) was 
hydrogenated over Pt٠2 (100 mg) at a pressure of 60 psi for 2 
 at ambient temperatures. The catalyst was removed by ئ
filtraron through filter aid and the filtrate was 
concentrated to give the title compound as a pale amber oil 
(953 mg) . 1H NMR (CDCI3)： 5.06 (s, lH), 3.67-3.40 (m, 28Η), 
3.28-3.18 (m, 2Η), 2.79 (t, 5.2 = ل Hzz 2Η), 1.40 (s, 2Η), 
1.38 (s, 9H); MS： m/e 469.3 [Μ+Η]; High Resolution MS: Caled 
for C21H45N2O9 [Μ+Η] : 469.3126, Found: 469.3125.

Part D: Preparation of N-(2-(2٠(2-(2-(2-(2-(2-(2-((tert- 
Butoxy) carbonylamino) ethoxy) ethoxy) ethoxy) ethoxy) ethoxy)- 
ethoxy)ethoxy) ethyl)-5-(4-(5-(4,6-diphenyl (2-pyridyloxy))-1,1- 
dimethylpentyl)(1,2,3,5-tetraazolyl))pentanamide

A solution of 5-(4-(5-(4,6-diphenyl(2-pyridyloxy))-1,1- 
dimethylpentyl)-1,2,3,5-tetraazolyl)pentanoic acid (99 mg, 
0.193 mmol) and DIEA (134 uL, 0.772 mmol) in anhydrous DMF (8 
mL) was activated by treatment with HBTU (80.5 mg, 0.212 mmol) 
for 2 min at ambient temperatures. To this solution was added 
N-(2-(2-(2-(2-(2-(2-(2-(2-^inoetho^)ethoxy)- 
ethoxy) ethoxy) ethoxy) ethoxy) ethoxy) ethy工〉(tert- 
butoxy)formamide (103 mg, 0.220 mmol·) in DMF (4 mL) and the 
resulting solution was stirred 2 h at ambient temperatures 
under nitrogen. The DMF was removed under reduced pressure 
and the thick oil was partitioned between EtOAc (50 mL) and 
water (10 mL). The aqueous layer was adjusted to pH = 2.0 
with 0.1 N HCl and the layers were mixed. The organic phase 
was washed with sat. ЫаНСОз (10 n٦L) and sat. NaCl (10 mL), 
dried (MgS04), and concentrated to give the title compound as 
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an amber oil (208 mg, 92.2%). MS： m/e 981.7 [Μ+ΝΗ4]； High 
Resolution MS: Caled for C51H78N7O11 [Μ+Η] : 964.5759, Found: 
964.5788.

Part E: Preparation of 2-(2-Aza-2-((5-(N-(2-(2-(2-(2-(2-(2- 
(2- (2-(5- (4- (5-(4,б-diphenyl(2-pyridyloxy))-1,1- 
dimethylpentyl)(1,2,3,5- 
tetraazolyl)) pentanoylamino) ethoxy)ethoxy)ethoxy)ethoxy) - 
ethoxy)ethoxy)ethoxy)ethyl〉-carbamoyl) (2- 
pyridyl)) amino)vinyl)benzenesulfonic Acid

(2-(2-(2-(2-(2-(2-(2-(2-(( tert-Butoxy)carbonylamino) - 
ethoxy)ethoxy)ethoxy)ethoxy)ethoxy〉ethoxy)ethoxy)ethyl)-5-(4- 
(5-(4,б-diphenyl(2-pyridyloxy))-l,l-diinethylpentyl)(1,2,3,5- 
tetraazolyl))pentanamide (170 mg, 0.193 10Ι) was dissolved in 
TFA (5 mL) and stirred at ambient temperatures for 45 min. 
The TFA was removed under reduced pressure and the resulting 
thick oil was taken up in anhydrous DMF and made basic to pH 
paper by the addition of TEA (315 uL, 2.32 mmol). This 
solution was treated with 2-(2-aza-2-((5-((2,5- 
dioxopyrrolidinyl) carbonyl) ( 2-pyridyl) ) amino) vinyl )- 
benzenesulfonic acid (102 mg, 0.232 mmol) and stirred at 
ambient temperatures for 20 h. The DMF was removed under 
reduced pressure and the thick oil was dissolved in ACN (3 mL) 
and purified by preparative HPLC on a Vydac c-18 colujm (22 X 
250 _) using 1.80 ة%/min gradient of 18 to 72% ACN containing 
0.05 M NH4OAC at a flow rate of 15 mL/min. The main product 
peak eluting at 27.5 min was collected and lyophilized to give 
the title compound as a pale yellow powder (151 mg, 67.1%). 
MS: m/e 1167.8 [Μ+Η]; High Resolution MS: Caled for
C59H79N10O13S [Μ+Η] : 1167.5549, Found: 1167.5577.

Example 28
Synthesis of 22) ا-Aza-2- ( (5- (N- (5- (4- (5- (4, б-diphenyl (2- 
pyridyloxy))-1,l-dimethylpentyl)(1,2,3,5- 
tetraazolyl))pentanoylamino)-1-(6-deoxy-ß- 
cyclodextryl) carbamoyl) pentyl) carbamoyl) (2- 
pyridyl) )amino)vinyDbenzenesulfonic Acid
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Part A: Preparation of 6-Amino-2-((tert- 
butoxy) carbonylamino) -N- ( 6-deo^-ß-cyclodext^l) hexanamide

A solution of 6-deo^-6-an١ino-ß-cyclodextrin (70 mg, 0.062
Ю1) , Вос-Lys (Z) -OSu (29.5 mg, 0.062 mmol) , and TEA (12.6 uL,
0.092 mmol) in anhydrous DMF (3 Í) was stirred under a 
nitrogen atmosphere at ambient temperatures for 90 min. The 
solvent was removed under reduced pressure. The slightly 
green solid was taken up in MeOH (6 mL) and water (0.5 mL), 
treated with anisole (100 uL), and hydrogenolyzed over 10% 
Pd/C (50 mg) at 30 psi and ambient temperatures for 18 h. The 
catalyst was removed by filtration through filter aid and the 
filtrate was concentrated under vacuum to give the title 
compound as a slightly green solid (87 mg). MS: 1362.7
[Μ+Η].

Part B： Preparation of 2-((tert-Buto^) carbonylamino)-6-(5- 
(4-(5-(4,б-diphenyl(2-pyridyloxy)》-1,1-
dimethylpentyl)(1,2,3,5-tetraazolyl))pentanoylamino)-N-(6- 
deoxy-ß-cyclodext^l)hexanamide
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5-(4-(5-(4,б-Diphenyl(2-pyridyloxy))-1,l-dimethylpentyl) - 
1,2/3,5-tetraazolyl)pentanoic acid (31.6 mg, 0.062 mmol) was 
dissolved in anhydrous DMF (3 mL) and preactivated by the 
addition of HBTU (25.6 mg, 0.068 tol) and DIEA (28 Í1L, 0.186 
mmol) . After 5 min a soludon of 6-amino-2-((tert- 
butoxy) carbonylamino) -N- (б-deoxy-ß-cyclodextryl)hexanamide (84 
mg, 0.062 mmol) and DIEA (28 uL, 0.186 mmol) in DMF (3 mL) was 
added and the resulting mixture was stirred at anient 
temperatures under nitrogen for 18 h. Solvents were removed 
under reduced pressure and the residue was dissolved in 
MeOH:water :DMF, 10:2:2 (1.4 mL) . This solution was used for 
preparative HPLC purification on a Vydac C-18 coliunn (22 X 250 
I) using 1.80 ة%/min gradient of 18 to 72% ACN at a flow rate 
of 15 mL/min. The main product peak eluting at 27.3 min was 
collected and lyophilized to give the title compound as a 
colorless powder (52 mg, 45.5%). MS: 1857.9 [Μ+Η]; High 
Resolution MS: c led for (〕83れ25脚〇39 [Μ+Η] : 1857.8044, Found: 
1857.8068,

Part c Preparation of 2-(2-Aza-2-((5-(N- (5- (4- (5- (4,6- 
diphenyl (2-pyridyloxy) ) -1, l-dimethylpentyl)(1,2,3,5- 
tetraazolyl))pentanoylamino)-1-(6-deoxy-ß- 
cyclodextryl) carbamoyl) pentyl) carbamoyl) (2 - 
pyridyl)) amino)vinyl)benzenesulfonic Acid

2-((tert-Butoxy)carbonylamino)-6-(5-(4-(5-(4,б-diphenyl(2- 
pyridyloxy))-1,l-dimethylpentyl)(1,2,3,5- 
tetraazolyl) )pentanoylamino) -N- (6-deo^-ß-cyc!odextryl)- 
hexanamide (52 mg, 0.028 I٠l) was dissolved in TFA and 
stirred 45 min at ambient temperatures. The TFA was removed 
under vacuum, and the residue was dissolved in anhydrous DMF 
(3 mL) and made basic to pH paper with TEA (58 uL, 0.42 inmol). 
The solution was treated with active ester 2-(2-aza-2-((5- 
((2,5-dioxopyrrol；Ldinyl)carbonyl)(2-pyridyl))aB٦ino)vinyl)- 
benzenesulfonic acid (14.8 mg, 0.034 mmol) and stirred under a 
nitrogen atmosphere at ambient temperatures. Additional 
active ester was added at 72 h (17 mg) and at 96 h (20 mg). 
After a total reaction time of 8 days the solution was
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concentrated to give a thick oil. This oil was dissolved in 
50% MeOH and purified by preparative HPLC on a Vydac C-18 
colilinn (22 X 250 mm) using a 1.50%/min gradient of 18 to 63% 
ACN containing 0.05 M NH4OAC at a flow rate of 15 mL/min. The 
main product peak eluting at 27.1 min was collected and 
lyophilized to give the title compound as a colorless powder 
(30 mg, 52%). MS： 2061.6 [Μ+Η]; High Resolution MS: Caled 
for C91H126N11O41S [Μ+Η] : 2060.7833, Found: 2060.7874.

Example 29
Synthesis of 2~(2،Aza—2—((5—(Ν،(3~(2—(2-(3-(2-(5-(5-(4,6— 
diphenyl (2-pyridyloxy))-1,l-dimethylpentyl) (1,2,3,4-
tetraazolyl)) acetylamino ) propoxy)ethoxy)ethoxy)propyl ) - 
carbamoyl) (2-pyridyl)) amino)vinyl) benzenesulfonic Acid

Part A Preparation of Ethyl 2-(5-(5-(4,6-diphenyl(2- 
pyridyloxy))-1,l-dimethylpentyl)-1,2,3,،-tetraazolyl) acetate 
and Ethyl 2-(4-(5-(4, б-diphenyl(2-pyridyloxy))-1,1- 
dimethylpentyl)-1,2,3,5-tetraazolyl) acetate

A solution of 6-(5- (2Η-2,3,4,5-tetraazolyl) -5-methylhe)cyloxy)- 
2/4-diphenylpyridine (827 mg, 2.00 tol) and bis-tri-η- 
butyltin oxide (596 mg, 1.00 nunol) in EtOH (50 mL) was stirred 
at reflux under a nitrogen atmosphere for 20 min and 
concentrated to a pale yellow oil under reduced pressure. The 
oil was dissolved in ACN (25 mL), treated with ethyl
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bromoacetate (333 UL, 3.00 mmol) and heated to refltix under 
nitrogen for 60 h. The ACN was removed under vacuum and the 
resulting amber oil was taken up in EtOAc (50 mL) . This 
organic solution was washed consecutively with 0.1 N HCl (10 
mL) / sat. МаНСОз (15 mL), sat. NaCl (15 mL), dried (MgS٠4), 
and concentrated to give an aniber oil (1.662 g) ٠ The oil was 
dissolved in ether (60 mL·) and washed with 1◦% KF (2 X 30 mL). 
The precipitate was removed by filtration and the two layers 
of the filtrate were separated. The organic layer was dried 
(MgS04) and concentrated to give a yellow solid (0.957 g).
Flash chromatography on silica gel (20% EtOAc/hexdnes) gave N2 
isomer ethyl 2-(4-(5-(4,б-diphenyl(2-pyridyloxy))-1,1- 
dimethylpentyl)-1,2,3,5-tetraazolyl)acetate as a colorless 
solid (617 mg). Recrystallization from hexanes afforded 
product as colorless solid (490 mg, 49.1%). MP: 76-79 。c; Ih 

NMR (CDCI3): 8.06 (d, 6.8 = ل Hz, 2Η), 7.66 (d, 8.1 = ل Hz, 
2Η), 7.58-7.34 (m, 7Η), 6.86 (s, IH), 5.33 (s, 2Η), 4.42 (t, J 
二 6.6 Hz, 2Η), 4.22 (q, 7.1 = ل Hz, 2Η), 1.90-1.72 (m, 4Η), 
1.50-1.28 (m, 8Η), 1.22 (t, 7.1 = ل Hz, ЗН); MS: m/e 500.3 
[Μ+Η] ; High Resolution MS: Caled for C29H34N5O3 [Μ+Η]: 
500.2662, Found: 500.2668; CHN Caled: c, 69.72; H, 6.66; N, 
14.02; Found: c, 69.43; H, 6.69; N/ 13.90.

After eluting the above compound from the flash coliimn the 
eluting solvent was changed to 30% EtOAc/hexanes to give N1 
isomer ethyl 2-(5-(5-(4,б-diphenyl(2-pyridyloxy))-1,1- 
dimethylpentyl) -1,2,3 z 4-tetraazolyl) acetate as a pa.le yellow 
oil (142 mg, 14.2%). Ih NMR (CDCl): 8.05 (d, 6.8 = ل Hz, 
2Η), 7.66 (d, 6.5 = ل Hz, 2Η), 7.60-7.33 (m, 7Η), 6.85 (s, 
IH), 5.20 (s, 2Η), 4.43 (t, ل X 6.4 Hz, 2Η), 4.22 (q, 7.1 = ل 
Hz, 2Η), 1.89-1.70 (m, 4Η), 1.52-1.38 (m, 8Η), 1.24 (t, ل = 
7-1 Hz, ЗН)； MS： m/e 500.3 [Μ+Η]; High Resolution MS： Caled 
for C29H34N5O3 [Μ+Η] : 500.2662, Found: 500.2653.

Part B Preparation of 2-(54)-5)لا,б-Diphenyl(2-pyridyloxy))- 
1,l-dimethylpentyl)-1,2,3,4-tetraazolyl) acetic Acid

156



WO 98/15295 PCT/US97/18096

5

10

15

20

25

30

A mixture of ethyl 2-(5-(5-(4, б-diphenyl(2-pyridyloxy))- 
!,l-dimethylentyl-l^^^-tetraazolylacette (97 mg, 0.194 
Ю1) and 3Ν LiOH (1.2 mL, 3.6 lol) in THF (2 mL) was stirred 
at 50 ٥c for 23 h under a nitrogen atmosphere. The THF was 
removed under vacuilin and the residue was dissolved in EtOAc 
(20 mL), washed with dilute HCl (pH = 2, 5 mL)) and then with 
water (5 mL). The organic solution was dried (MgS٠4) and 
concentrated to give the title compound as ة colorless solid. 
MS: 470.3 [М-Н].

Part ح Preparador ٢خد 1-،لم2،-ةقغ-2ل- لم ذلم-ةإلم٠ لآلم-لم2-لم2-لم٦-لآلم-لآلم - 
(5-(4,б-diphenyl (2-pyridyloxy))-1,l-dimethylpentyl)(1/2,3,4- 
tetraazolyl) ) acetylamino)propo^) ethoxy) ethoxy) - 
propyl)carbamoyl) (2-pyridyl)) amino) vinyl) benzenesulfonic Acid

A solution of 2"(5-(5-(4,б-diphenyl(2-pyridyloxy))-1,1- 
dimethylpentyl )-1,2,3,4-tetraazolyl) acetic acid (76 mg, 0161ا 
mmol), TEA (181 uLz 1.3。mmol), N- (3- (2- (2- (З-aininopropoxy)- 
ethol·؟¿) ethoxy) propyl) (tert-butoxy) formamide (157 mg, 0.488 
lol)/ and HBTU (195 mg, ◦.512 mmol) in anhydrous DMF (3 mL) 
was stirred at ambient temperatures under nitrogen for 27 h. 
The solution was concentrated under reduced pressure and the 
resulting dark amber oil was dissolved in EtOAc (20 mL), 
washed with 0.1 N HCl (10 mL) and sat. NaCl (2 X 10 mL), dried 
(MgS04), and concentrated to give the crude linker conjugate 
as an amber oil (280 mg). The presence of the desired 
conjugate was confirmed by low resolution mass spectroscopy 
(MS: 774.4 [Μ+Η]).

The above oil was dissolved in TFA (3 mL) and stirred at 
ambient temperatures for 45 min. The TFA was removed under 
vacuum, the resulting oil was dissolved in D№ (1 mL) and made 
basic to pH paper with TEA 《385 uL, 2.76 mmol). The solution 
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was treated with active ester 2٠(2-aza-2-( (5-( (2,5- 
dioxopyrrolidinyl) carbonyl) (2-pyridyl) ) amino) vinyl)- 
benzenesulfonic acid (264 mg, 0.598 mmol) and stirred at 
·bient temperatures for 48 h٠ The solution was diluted with 
50% ACN (2.5 mL) and purified by preparative HPLC on a Vydac 
C-18 column (22 X 250 I) using a 1.50%/min gradient of 18 to 
63% ACN containing 0.05 M NH4OAC at a flow rate of 15 mL/min. 
The main product peak eluting at 29.4 min was collected and 
lyophilized to give the title compound as ة pale yellow powder 
(49 mg, 31.2%). MS: 977.4 [Μ+Η]; High Resolution MS: Caled 
for C50H61N10O9S [Μ+Η] : 977.4344, Found: 977.4333.

Example 30
Synthesis of 2—(25))—2 ل٨ادة —(N—(3—(2—(2—(3—(2—(4—(5—(4 6 نم ٠  
äiphenyl (2-pyrîdylo:<y) ) -1, l-dimethylpentyl) (1,2,3,5- 
tetraazolyl)) acetylamino) propoxy)ethoxy)ethoxy)propyl)- 
carbamoyl) (2-pyridyl)) amino) vinyl) benzenesulfonic Acid

Part A： Preparation of 2-(4-(5-(4,б-Diphenyl(2-pyridyloxy))-
1,l-dimethylpentyl)-1,2,3,5-tetraazolyl) acetic Acid

A mixture of ethyl 2-(4-(5-(4,6-diphenyl(2-pyridyloxy))-!,l- 
dimethylpentyl)-1,2,3,5-tetraazolyl)acetate (370 mg, 0.739
Bol) and 3 N LiOH (3.6 mL, 10.8 腿〇!) in THF (1 mL·) was
stirred at 50 ٥c for 17 h and concentrated to dryness· The
residue was partitioned between EtOAc (20 mL) and dilute HCl
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(pH =2,5 mL) . The organic phase was washed with water (5 
mL·) , dried (MgS٠4), and concentrated to give the title 
compound as a colorless solid (278 mg, 75，1%). MS： 470.3 [M- 
H] .

Part B Preparation of 2—(2—Aza~2، ((5-(Ν—(3·_(2٠_ (2—(3-(2-(4- 
(5-(4,б-diphenyl(2-pyridyloxy))-1,l-dimethylpentyl) (1,2,3,5- 
tetraazolyl)) acetylamino)- 
propoxy)ethoxy)ethoxy)propyl) carbamoyl) (2- 
pyridyl))amin٥)vinyl)benzenesulfonic Acid

A solution of 2-(4-(5-(4,б-diphenyl(2-pyridyloxy))-1,1- 
dimethylpentyl)-1,2,3,5-tetraazolyl) acetic acid (261 mg, 0.553 
Ю1), TEA (920 uL, 6.60 mmol), HBTU (754 mg, 1.99 iol), and 
N-(3-(2-(2-(3 -aminopropoxy) ethoxy) ethoxy) propyl ) ( tert- 
butoxy) formamide (398 mg, 1.24 iol) in anhydrous DMF 1.5 mL) 
was stirred at ambient temperatures under nitrogen for 21 h. 
The solution was concentrated under reduced pressure and the 
resulting dark amber oil was dissolved in EtOAc (20 mL)/ 
washed with 0.1 N HCl (10 mL) and sat. NаНСОз (2 X 10 mL), 
dried (MgSOd), and concentrated to give the crude N-(3-(2-(2- 
(3-( (tert-butoxy) carbonylamino)propoxy) ethoxy) ethoxy) propyl)- 
2-(4-(5-(4, б-diphenyl(2-pyridyloxy))-1,1- 
dimethylpentyl)(1,2,3,5-tetraazolyl))ethane as a pale 
amber oil (430 mg). The presence of this conjugate was 
confirmed by low resolution mass spectroscopy (MS: 774.4 
[Μ+Η]).

The above oil was dissolved in TFA and stirred at ambient 
temperatures for 45 min. The TFA was removed under reduced 
pressure, the resulting oil was dissolved in D№ (2mL) and 
made basic to pH paper with TEA (464 uL/ 3.34 mmol) . The 
solution was treated with active ester 2-(2-aza-2-( (5-((2,5- 
dioxopyrrolidinyl) carbonyl) (2 -pyridyl)) amino ) vinyl) - 
benzenesulfonic acid (490 mg, 1.11 mmol) and stirred at 
ambient temperatures for 93 h. The solution was diluted with 
50% ACN (2.5 mL·) and purified by preparative HPLC on a Vvdac 
c١18 column (22 X 250 m) using a 1.80%/min gradient of 18 to
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72% ACN containing 0.05 M NH4ÜAc at a flow rate of 15 mL/min. 
The main product peak eluting at 26.8 min was collected and 
lyophilized to give the title compound as a pale yellow powder 
(120 mg, 22.2%). MS： 977.4 [Μ+Η]; High Resolution MS: Caled 
for C50H6iN10O9S [Μ+Η] : 977.4344, Found: 977.4341.

Example 31
Synthesis of 33)~6)ا—(N—(5"" ((6~((l٠Aza~2 —
(sulfophenyl ) vinyl) amino) (3 -pyridyl))carbonylamino)-5-(N-(ω- 
methoxypolyethylene(750 ) glycoxyethyl) carbamoyl ) pentyl) - 
carbamoyl)propoxy)2-(5-(4, б-diphenyl(2-
pyridyloxy) ) pentyloxy) phenyl ) propanoic Acid

Part A: Preparation of 3-Aza-3-diazo-l-(ω- 
methoxypolyethylene(750)glycoxy)prop-3-ene

A 1000 mL 3-neck flask was equipped with a mechanical stirrer, 
an addition funnel with nitrogen line, and a thermometer. The 
flask was charged with ω-methoxypolyethylene-
(750)glycoxyethanol (75 g, 0.10 mol), TEA (28 mL, 0.20 mol), 
anhydrous ether (300 mL)z and anhydrous THF (200 mL). The 
solution was cooled to 5 ٥c in an ice bath. The addition 
funnel was charged with methanesulfonyl chloride (11.6 mL, 
0.15 mol), ether (250 mL), and THF (250 mL). The contents of 
the addition funnel were added to the flask dropwise with 
stirring ▽?hile maintaining the flask contents at 5-10 ٥c. 
When addition was complete, the ice bath was removed and 
stirring was continued at ambient temperatures for 1 h. The 
mixture was filtered to remove TEA٠HCl salt and the filtrate
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was concentrated to give a pale yellow oil. This ◦il was 
triturated with hexanes (6 X 100 mL) and dried under vacuum to 
give the mesylate as a pale yellow oil (86.8 g) .

The mesylate was dissolved in anhydrous EtOH (600 mL) and 
treated with sodium azide (6.8 g, 0.104 mmol). The mixture 
was heated at reflux under nitrogen for 24 h, at which time 
additional sodium azide (2.0 g) was added/ and heating was 
continued another 24 h. The EtOH was removed under vacuum 
giving a mixture of 이丄 and solid. The oil was dissolved in 
ether (500 mL) and filtered, and the filtrate was concentrated 
to give the title compound as a pale yellow oil (74.6 g, 96%). 
13c NMR (CDCI3) : 58.8 (O٠٠CH2CH2NH2), 50.5 (CH2-N3); IR
(neat/KBr cm-!) : 2100 (s) .

Part B: Preparation of 2-(ω-
Methoxypolyethylene(750)glycoxy)ethylamine

3-Äza-3-diazo ٠-l-(ü-n٦ethoxypolyethylene(750)glycoxy)prop-3-ene 
(14.0 g, 18.0 lol) in MeOH (200 mL) was hydrogenated over 
Pt02 0.ًلا g) at 60 psi and ambient temperatures for 15 h. 
Catalyst was removed by filtration through ziLter aid and the 

خللا٢ًحخة  was concentrated to give the title compound as ة pale 
yellow oil (11.3 g, 83.3%). 13c NMR (CDCI3)： 58.8 (〇-

CH2CH2NH2), 41.4 (CH2-NH2); IR (neat/KBr ст_1) : 3350 (s); MS:
516.4 (η=11)/ 560.4 (η=12), 604.4 (η=13), 648.4 (η：14), 692.4 
(η=15), 736.5 (η：16)/ 780.5 (η：17), 824.5 (η：18) [Μ+Η].

Part C: Preparation of 2-((tert-Butoxy)carbonylamino)-N- (ω- 
methoxypolyethylene(750)glycoxyethyl)-6- 
((phenylmethoxy) carbonylamino ) hexanamide
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(11.2 g, 14.9 ιοί) / Boc-Lys(Z)-٠Su (6.2 g, 0.13.0 ιοί) , and 
TEA (2.7 mL, 0.19.5 腿〇1) in anhydrous THF (500 mL) was 
stirred at ambient temperatures for 24 h. The solution was 
diluted with 70:30 ether CHC3-3 (1200 mL) and washed with sat.
NaCl (500 mL). The NaCl wash was back extracted with 70:30 
ether CHCI3 (500 mL) . The combined organic extracts were dried 
(MgS٠4) and concentrated to give a colorless oil (15.1 g) . A
2.0 g sample of this 이丄 was purified by flash chromatography 
on silica gel 
colorless oil
1027.7 (η：14),
1203.8 (η：18)

(CHC13：Me0H) to give the title compound as a 
(1.30 g, 65%). MS: 939.5 (η=12), 983.7 (η：13),
1071.8 (η=15), 1115.7 (η：16), 1159.7 (η：17), 

[Μ+ΝΉ4] ; High Resolution MS: Caled for
C50H92N3O20 (η=15) [Μ+Η]: 1054.6274, Found: 1054.6224; Caled
for C52H96N3O21 (η：16) [Μ+Η]: 1098.6536, Found: 1098.6476.

Part D: Preparation of 6-Amino-2-((tert- 
butoxy) carbonylamino) -N- (ω- 
methoxypolyethylene (750 ) glycoxyethyل ) hexanamide

2- ( (tert-Butoxy) carbonylamino) -N- (ω-methoxypolyethylene (750) - 
glycoxyethyl ) -6- ( (phenylmethoxy) carbonylamino) hexanamide ( 1.00 
g, 0.86 tol) in MeOH (20 mL) was hydrogenolyzed over 10% Pd/C 
(200 mg) at 1 atm and ambient temperatures for 4 h. The 
catalyst was removed by tiltration through Liiter aid and the 
filtrate was concentrated to give the title compound as ة 
colorless oil (0.79 g, 89%). MS: 832.6 (η=13), 876.7 (η=14),
920.8 (n=15), 964.8 (η=16), 1008.7 (η=17), 1052.6 (η=18),
1096.8 (n=19)[M+H].

Part E; Preparation of Methyl 3-(6-(3-(N-(5-((tert-
Butoxy)carbonylamino)-5- (N-(ω-
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methox١٢polyethylene(750) glycoxyethyl·) carbamoyl ) pentyl)- 
carbamoyl ) propoxy)2-(5-(4,6-diphenyl (2 - 
pyridyloxy)) pentyloxy)phenyl)propanoate

A soludon of 4- (3- (5-(4, б-diphenyl (2-pyridyloxy) )pentyloxy)- 
2- (2-(methoxycarbonyl) ethyl) phenoxy) butanoic acid (27.5 mg, 
0.045 腿〇1) and TEA (12 uL) in anhydrous DMF (2.5 mL) was

10 treated with HBTU (18.9 mg, 0٠049鵬〇1) under a nitrogen 
atmosphere. The solution was stirred 5 min at anibient 
temperatures and treated with a soludon of 6-amino-2- ( (tert- 
butoxy) carbonylamino) -N- (ω-methoxypolyethylene (750)- 
glycoxyethyl)hexanamide (55.7 mg, 0057 腿〇1) in DMF (3.0 mL)٠

15 The soludon was stirred 3hat ambient temperatures under a 
nitrogen atmosphere and concentrated to a colorless oil. This 
oil was dissolved in ACN (1.5 mL) and purified by preparative 
HPLC on ة Vydac c-18 column (22 X 250 nun) using a 1.80%/min 
gradient of 36 to 90% ACN containing 0.1% TFA at a flow rate

20 of 15 mL/min. The main product peak eluting at 20.4 min was 
collected and lyophilized to give the title compound as a 
colorless oil (40 mg, 56.5%). MS: 1478.0 (η：14), 1521.8 
(η=15), 1565.9 (η=16), 1610.0 (η：17), 1654.1 (η=18) [Μ+Na]; 
High Resoludon MS: Caled for C78H123N4O24 (η=15) [Μ+Η]:

25 1499.8527, Found: 1499.8579; Caled for C82H131N4O26 (η=17)
[Μ+Η]: 1587.9052, Found: 1587.9026.

Part F: Prepararon of 3-(6"(3-(N-(5-((6-((l-Aza-2-(2- 
sulfophenyl) vinyl) amino) (З-pyridyl)) carbonylamino)-5-(Ν-(ω-

30 methoxypolyethylene (750)glycoxyethyl) carbamoyl) pentyl) - 
carbamoyl) propoxy)2-(5-(4,6-diphenyl (2- 
pyridyloxy))pentyloxy)phenyl)propanoic Acid
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A mixture of methyl 33)-6)ل-(N-(5-{(tert-butoxy)- 
carbonylamino) -5- (N- (ω-methoxypolyethylene (750) - 
glycoxyethyl) carbamoyl)pentyl) carbamoyl)propoxy)2-(5-(4,6- 
diphenyl(2-pyridyloxy))pentylo:>cy)phenyl)propanoate (35.7 mg, 
0.0226 腿〇!) and 3 N LiOH (609 uL) in THF (3.5 mL) was stirred 
at ambient temperatures under nitrogen for 96 h. The solution 
was concentrated under reduced pressure and the colorless 
solid was taken up in TFA (4 mL) and stirred at anibient 
temperatures for 45 min. The TFA was removed under vacuum to 
give 3- (6-(3- (N- (5-ÉIIO-5-(N- (ω-methoxy- 
polyethylene (750 ) glycoxyethyl ) carbamoyl ) pentyl) carbamoyl ) - 
propoxy) 2- (5-(4, б-diphenyl (2-pyridyloxy) )pentyloxy)phenyl)- 
propanoic acid as an orange solid (32.2 mg).

A solution of the above orange solid (32.2 mg, 0.0245 麵〇1), 
TEA (101 uL)z and 2-(2-aza-2-((5-((2,5-dioxopyrrolidinyl)- 
carbonyl) (2-pyrîdyl)) amino)vinyl)benzenesulfonic acid (20.0 
mg, 0.0454 腿〇!) in anhydrous DMF (2 mL) was stirred at 
ambient temperatures under nitrogen for 72 h. The DMF was 
removed under vacuum and the resulting tmck oil was dissolved 
in ACN (1.0 mL) and purified by preparative HPLC on a Vydac c- 
18 colmnn (22 X 250 I) using a 1.80%/min gradient of 18 to 
72% ACN containing 0.05 M NH4OAC at a flow rate of 15 mL/min. 
The main product peak eluting at 25.7 min was collected and 
lyophilized to give the title compound as a pale yellow oil 
(21.0 mg, 57.9%). MS: 1643.5 (η：14), 1687.6 (η：15), 1731.7 
(η=16), 1775.2 (η=17), 1819.2 (η=18), 1863.2 (η：19), 1907.5 
(η=20) [Μ+Η].

Example 32
SïiïthesÙÉS ot 2 لآ - لم6- لآلم- إع ا٦ا لم2- لم2- لم٦- لم ا6- ا ةقغجلم-2- لم - 
sulfophenyl) vinyl) amino) (3- 
pyridyl)) carbonylamino)propoxy)ethoxy)ethoxy)propyl)- 
carbainoyl)propoxy)2-(5-(4, б-diphenyl (2- 
pyridyloxy))pentyloxy)phenyl)propanoic Acid
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Part A: Preparation of Methyl 3-(6-(3-(Ν-(3-(2-(2-(3-((tert-
Butoxy) carbonylamino) propoxy) ethoxy) ethoxy) propyl )" 
carb^oyl) propoxy) 2-(5-(4, б-diphenyl (2- 
pyridyloxy)) pentyloxy)phenyl)propanoate

A solution of 4-(3-(5-(4,б-diphenyl(2-pyridyloxy))- 
pentyloxy)-2-(2·(methoxycarbonyl)ethyl〉phenox^
(100 mg, 0.167 Ю1) in anhydrous DMF (0.75 Ιϊώ) was treated 
with HBTU (90 mg, 0.237 mmol) under a nitrogen atmosphere. 
The solution was stirred 5 min at ambient temperatures and 
treated with a solution of N-(3-(2-(2-(З-aminopropoxy)- 
ethoxy)ethoxy)propyl)(tert-butoxy)form^ (59 mg184.。 م

mmol) in anhydrous DMF (0.75 mL), followed by DIEA (73 mg,
0.418 _ol) ٠ The solution was stirred 3 h at ambient
temperatures under nitrogen. The reaction solution was
purified directly by preparative HPLC on a Vydac C-18 column
(22 X 250 mm) using a 1.80%/min gradient of 36 to 90% ACN at a 
flow rate of 15 mL/min. The main peak eluting at 33.9 min was
collected and lyophilized to give the title compound as a 
colorless oil (105 mg, 69.7%)· Ih NMR (CDCI3): 8.10-8٠06 (m.
2Η), 7.70-7.62 (m, 2Η), 7.56-7.35 (m7H), 7.08 (t, j 8٠1
Hz, IH), 6.89 (d, 1.2 = ل Hz, IH), 6.53-6.44(m, 3Η), 4.95 (s, 
1Η), 4.51 (t, 6.5 = ل Hz, 2Η), 3.97 (q, j = 6.2 Hz, 2Η), 3.62- 
3.45 (m, 15Η), 3.33 (q, j = 6.2 Hz, 2Η〉, 3.23-3.15 (m, 2Η), 
3.05-2.95 (m, 2Η〉,2.59-2.34 (m, 4Η) , 2.16-2.04 (m, 2Η), 1.98- 
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1.63 (m, lOH), 1.42 (s, 9H); MS: m/e 900.7 [Μ+Η]; High 
Resolution MS： Caled for C51H70N3O11 [Μ+Η]: 900.5010, Found: 
900.5012.

Part B: Preparation of 3-(6٠(3-(N-(3-(2-(2-(3-((tert- 
Butoxy)carbonylamino)propoxy)ethoxy)ethoxy)propyl)- 
carbamoyl)propoxy)2-(5-(4, б-diphenyl(2- 
pyridyloxy)) pentyloxy)phenyl) propanoic Acid

A mixture of methyl 3-(6-(3-(N-(3-(2-(2-(3-((tert- 
butoxy) carbonylÉno)propoxy) ethoxy) ethoxy)propyl) carbamoyl.)- 
propoxy)2-(5-(4,б-diphenyl(2-pyridyloxy))pentyloxy)phenyl)- 
propanoate (107 mg, 0.119 lol) and ЗМ LiOH (0.57 mL, 1.72 
mmol) in THF (5.8 mL) was stirred at ambient temperatures for 
4 days. The THF was removed by vacurun evaporation and the 
resulting mixture was treated with water (20 mL). The aqueous 
mixture was adjusted to pH = 2 with 1.0 N HCl, and extracted 
with EtOAc (3 X 40 mL) . The combined organic layers were 
washed consecutively with water (20 mL) and sat. NaCl (20 mL), 
dried (MgS04), and concentrated to give the title compound as 
a colorless oil (93.0 mg, 88.3%). MS: m/e 886.6 [Μ+Η]; High 
Resolution MS： Caled for C50H68N3O11 [Μ+Η] : 886.4854, Found: 
886.4872.

Part c Preparation of 3-(6-(3-(N-(3-(2-(2-(3-((6-((l-Aza-
2-(2-sulfophenyl) vinyl) amino) (3-
pyridyl)) carbonylamino) propoxy)ethoxy)ethoxy ) propyl) - 
carbamoyl) propoxy)2-(5-(4,б-diphenyl(2- 
pyridyloxy)) pentyloxy)phenyl) propanoic Acid

A solution of 3-(6-(3-(N-(3-(23)-2)ا-((tert-butoxy)- 
carbonylamino) propoxy)ethoxy)ethoxy)propyl) carbamoyl) propoxy)2 
-(5-(4,б-diphenyl(2-pyridyloxy)) pentyloxy) phenyl) propanoic 
acid (89 mg, 0.100 iol) in TFA (4 mL) was stirred under a 
nitrogen atmosphere for 60 min at anient temperatures. The 
TFA was removed by vacuinn evaporation and the resulting oil 
was dissolved in DMF (0.7 mL). TEA was added until the 
solution was basic to pH paper (106 uL, 0.76 tol), and 2-(2-

166



PCT/US97/18096WO 98/15295

5

10

15

20

25

aza-2-( (5- ( (2,5-dioxopyrrolictinyl) carbonyl) (2-pyridyl) ) amino) - 
vinyl)benzenesulfonic acid (53.0 mg, 0.12 mmol) was added.
The resulting solution was stirred 17 h at ambient 
temperatures under a nitrogen atmosphere. The solution was 
purified directly by preparative HPLC on a Vydac C-18 colimm 
(22 X 250 mm) using a l٠80%/min gradient of 20 to 80% ACN 
containing 0.05 M NH4OAC at ة flow rate of 15 mL/min. The 
main product peak eluting at 25.8 min was collected and 
lyophilized to give the title compound as a colorless solid 
(75.6 mg, 69%). MS: m/e 1087.5 [Μ-Η]; High Resolution MS: 
Caled for C58H69N6O13S [Μ+Η]; 1089.4643, Found: 1089.4661.

Example 33
Synthesis of 3-(6-(3-(Ν-(5-((6٠٠((1-Αζά-٠2-(2~
sulfophenyl) vinyl) anino) (3-pyridyl)) carbonylamino)-5- (N- 
(2,3,4,5,6-pentahydroxyhexyl) carbamoyl) pentyl) carbamoyl) - 
propoxy)2-(5-(4, б-diphenyl(2-
pyridyloxy))pentyloxy)phenyl)propanoic Acid

Part A： Preparation of 2-((tert-Butoxy)carbonylamino)-N-
(2,3,4,5,6 -pentahydroxyhexyl)٠6-
((phenylmethoxy)carbonylamino)hexanamide
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A mixture of l-amino-l-deoxysorbitol· ( 1.99 g, 11.0 
mmol) / Вос-Lys- (Z) -OSu (4.77 g, 10.0 lol) , TEA (0.556 g, 4.0 
iol), THF (50 mL), and water (10 mL) was stirred at ambient 
temperatures for 2 h followed by concentration to a voliiine of 
10 mL. Water (100 mL) was added, and the mixture was 
extracted with EtOAc (3 X 200 mL·). The combined organic 
extracts were washed consecutively with 0.05 N HCl (50 mL), 
water (50 mL), and sat. NaCl (50 mL·), dried (MgS٥4)/ and 
concentrated by vacuum evaporation until crystals began to 
form. The mixture was diluted with ether, causing additional 
crystallization. The solid was collected by filtration and 
dried to give the title compound as colorless crystals (1.08 
g, 19.9%). 1HNMR (CD3OD〉: フ.41-7.26 (m, 5Η), 5.09 (s, 2Η), 
4.05-3.94 (mz 2Η), 3.88-3.45 (m, 7Η), 3.14 (t, 6.6 = ل Hz,

544.2895.

2Η), 1.87-1.31
Resolution MS:

(m, 16H); MS: m/e 544.4 [Μ+Η]; High
Caled for C25H42N3O10 [Μ+Η] : 544.2870, Found:

Part B： Preparation of 6-Amino-2-((tert- 
butoxy)carbonylamino) -N-(2,3,4,5,6- 
pentahydroxyhexyl)hexanamide

2- ( (tert-Butoxy)carbonylamino)-N-(2,3,4,5,6- 
pentahydroxyhexyl) -6- ( (phenylmethoxy) carbonylamino)hexanamide 
(450 mg, 0.829 Ю1) was dissolved in MeOH (10 mL) and 
hydrogenolyzed over 10% Pd/C (85 mg) at atmospheric pressure 
for 90 min. The catalyst was removed by ni.tration through 
filter aid and the filtrate was concentrated under reduced 
pressure to give the title compound as a pale yellow oil (331 
mg, 97.7%). MS: m/e 410.3 [Μ+Η].
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Part c: Preparation of Methyl 3-(6-(3-(N-(5-((tert- 
Butoxy)carbonylamino)-5-(N-(2,3,4,5,6-
pentahydroxyhexyl) carbamoyl) pentyl) carbamoyl) propoxy)~2— ( 5- 
(4, б-diphenyl (2-pyr٦dyl٠^) )pentyloxy)phenyl)propanoate

A solution of 4- (3- (5- (4, б-diphenyl (2-pyridylo^) ) ~ 
pentyloxy)-2-(2-(methoxycarbonyl) ethyl) phenoxy) butanoic acid

10 (90 mg, 0.152 Ю1), and DIEA (66 uL, 0.380 mmol) in anhydrous
DMF (2 mL) was preactivated with HBTU (69.2 mg, 0.182 lol) 
for 5 min at ambient temperatures, and then treated with a 
solution of 6-amino-2-((tert-butoxy)carbonylamino)-N- 
(2,3,4,5,б-pentahydroxyhexyl)hexanamide (74.7 mg, 0.182 mmol)

15 in anhydrous DMF (2 mL). The solution was stirred at ambient 
temperatures for 45 min and purified directly by preparative 
HPLC on a Vydac C-18 column (22 X 250 1) using a 2.10%/min 
gradient of 27 to 90% ACN at a flow rate of 15 mL/min. The 
main product peak eluting at 29.5 min was collected and

20 lyophilized to give the title compound as a colorless oil (88 
mg- 58.5%). MS: m/e 989.5 [Μ+Η]; High Resolution MS: Caled 
for C53H73N4O14 [Μ+Η]: 989.5123, Found: 989.5145.

Part D: Preparation of 3-(6-(3-(N-(5-Amino-5-(N-(2,3,4,5,6-
25 pentahydroxyhexyl ) carbamoyl ) pentyl ) carbamoyl ) propoxy) -2 - ( 5-

(4, б-diphenyl (2-pyridyloxy)) pentyloxy) phenyl) propanoic Acid

A mixture of methyl 3-(6-(3-(N-(5-((tert-
butoxy) carbonylamino) -5- (N- (2,3,4,5, б-pentahydroxyhexyl)-

30 carbamoyl)pentyl)carbamoyl)pr٠p٠xy)-2-(5-(4,6-diphenyl(2- 
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pyridyloxy))pentyloxy)phenyl)propanoate (37 mg, 0.037 mmol) 
and ЗМ LiOH (181 uL) in THF (1.8 mL) was stirred at ambient 
temperatures for 3 h and then concentrated to d:ryness under 
vacuum. The solid residue was cooled at -10 。c and treated 
with TFA (4 mL). The resulting solution was stirred 60 min at 
Éient temperatures and concentrated under reduced pressure 
to give the TFA salt of the title compound as an amber oil. 
MS: m/e 875.5 [Μ+Η].

Part E Preparation of 3-(6-(3-(Ν-(5-((6-((1-Αζά-2-(2-
sulfophenyl) vinyl)amino)(3-pyridyl))carbonylÉno)-5-(N-~ 
(2,3,4,5,6-pentahydroxyhe>yl ) carbamoyl ) pentyl ) - 
carbamoyl)propoxy)-2-(5-(4, б-diphenyl(2- 
pyridyloxy))pentyloxy〉phenyl〉propanoic Acxa

A solution of 3- (6-(3- (N- (5-an٦ino-5- (N، (2,3,4,5,6- 
pentahydroxyhexyl) carbamoyl) pentyl) carbamoyl) propoxy)-2-(5- 
(4, б-diphenyl (2-pyridyloxy)) pentyloxy) phenyl) propanoic acid in 
anhydrous DMF (0.5 mL) was treated with TEA until basic to pH 
paper (57 uL, 0.41 mmol). This solution was treated with 2- 
(2-aza-2-((5-((2,5-dioxopyrrolidinyl)carbonyl) (2-pyridyl))- 
amino)vinyl)benzenesulfonic acid (18.2 mg, 0.041 Ю1) and 
stirred at ambient temperatures for 17 h under a nitrogen 
atmosphere. The solution was diluted with 80% ACN (0.5 mL) 
and purified directly by preparative HPLC on a Vydac C-18 
column (22 X 250 i) using ة l٠80%/min gradient of 18 to 72% 
ACN containing 0.05 M NH4OAC at a flow rate of 15 πώ/min. The 
main product peak eluting at 23 min was collected and 
lyophilized to give the title compound as a colorless powder 
(11.5 mg, 28.7%)• MS： m/e 1176.7 [Μ-Η]; High Resolution MS: 
Caled for C60H72N7Û16S [Μ+Η]: 1178.4756, Found: 1178.4792.

Example 34
Synthesis of 3-(6-(3-(Ν-(3-((6-((1-Αζά-2-(2- 
sulfophenyl) vinyl) amino) (3-pyridyl))carbonylamino)- 
propyl) carbamoyl)propoxy) -2- (5- (5-oxo-l-iprop-2-enyl (2-6,7,8- 
trihydronaphthyloxy))pentyloxy)phenyl)propanoic  Acid
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Part A: Preparation of tert-Butyl 4-(2-(2-
(Methoxycarbonyl) ethyl)-3-(5-(5-oxo-l-pr٥p-2-enyl(2-6/7,8- 
trihydronaphthyloxy)) pentyloxy) phenoxy)butanoate

A mixture of tert-butyl (2-(2-(methoxycarbonyl)ethyl)- 
3-(5-(methylsulfonylo^)pentyloxy)phenoxy)butaiioate (482 mg, 
0.959 mmol), 6-hydroxy-5-prop-2-enyl-2,3,4-trihydronaphthalen- 
1-one (204 mg, 1.01 mmol), and anhydrous K2CO3 (265 mg, 1.92 
mmol) in anhydrous DMSO (4.5 mL) was stirred at ambient 
temperatures under ة nitrogen atmosphere for 67 h. The 
reaction mixture was diluted with 80% ACN and used directly 
for preparative HPLC purification on a Vydac C-18 column (22 X 
250 mm) using a 1.80%/min gradient of 36 to 90% ACN at a flow 
rate of 15 mL/min، The main product peak eluting at 32 min 
was collected and lyophilized to give the title compound as a 
pale yellow oil (330 mg, 57%). Ih NMR (CDCI3) : 8.00 (d, ل =

4Η), 2.16-1.57 (m, 10H), 1.43 (s, 9H)； MS: m/e 609.4 [Μ+Η]；

8.7 Hz, IH), 7.08 (t. ل = 8.3 Hz, IH) ,6. 83 ( d. J = 8.7 Hz,
IH),,6.48 (d. ل = 8.3 Hz, 2Η), تم 5.95-5 .78 (m. 1Η) 5. 00-4 .84
(m. 2Η),4.05 (t. J = 6.2 Hz, 2Η),4. 01-3 .91 (m. 4Η) ,3. 64 (s.
ЗН),,3.43 (d. J = 5.9 Hz, 2Η), تم 2.98 ( t, ل -S .2 Hz, 2Η), 2.88
(t. J=6.1Hz, 2Η), 2.57 (t. ل = 6.5 Hz, 2Η) ,2 .53- 2.37 (m.
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Part B Preparation of 4—(2_(2—(Methoxycarbonyl〉ethyl)_3—
(5-(5-oxo-l-prop-2-enyl(2-6,7,8- 
trihydronaphthyloxy) )pentyloxy)phenoxy)butanoic! Acid

A solution of tert-butyl 4-(2-(2-(methoxycarbonyl)ethyl)— 
3-(5-(5-oxo-l-prop-2-enyl(2-6,7,8-trihydronaphthylo^(y)) - 
pentyloxy)phenoxy)butanoate (252 mg, 0.414 101) and anisole 
(90 uL, 0.823 mmol) in TFA (6 mL) was stirred 15 min at 
ambient temperatures. The TFA was removed by vacuiim 
evaporation, the resulting oil was dissolved in 70% ACN and 
lyophilized to give the title compound as a colorless powder 
(224 mg, 97%) . Ih M (CDCI3): 7.99 (d/ 8.7 = ل Hz, 1Η),
フ.05 (t, ل 二 8.2 Hz, IH), 6.83 (d, ل 
=8.2 Hz, 2Η), 5.94-5.78 (m, IH), 
(m, 6Η), 3.67 (s, ЗН), 3.42 (d, J 
4Η) / 2.62-2٠42 (m, 6Η), 2.22-2.01 
1.73-1.59

8.7ΗΖ, lH),6.48(t, ل
4.99-4.84 (m, 2Η), 4.10-3.92

Calcci for
(m, 2H); MS: m/e 553.3
C32H37O8 [Μ+Η] : 553.2801, Found:

=5.9 Hz, 2Η), 3.01-2.84 (m, 
(m, 4Η), 1.95-1.80 (m, 4Η), 
[Μ+Η]; High Resolution MS: 

553.2796.

Part c Preparation of Methyl 3-(6-(3-(Ν-(3-((tert-
Butoxy)carbonylamino)propyl) carbamoyl) propoxy)-2-(5- ( 5-ΟΧΟ-1- 
ргор-2-епу1(2-6,7,8-
trihydronaphthyloxy)) pentyloxy) phenyl)propanoate

A solution of 4-(2-(2-(^tho^carbonyl)ethyl)-3-〈5-(5- 
охо-1-ргор-2-епу1(2-6,7,8-trihydronaphthyloxy))pentyloxy)- 
phenoxy)butanoic acid (11◦ mg, 0.191 Ю1) in anhydrous DMF (3 
mL) was preactivated by treatment with HBTU (79.7 mg, 0.21 
10Ι) for 5 min at ambient temperatures. A solution of N-(3- 
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aminopropyl)(tert-butoxy)formamide (33.3mg, 0.191 讓〇1) and 
DIEA 〈83 uL, 0.478 mmol) in anhydrous DMF (1 mL) was added and 
stirring was continued at ambient temperatures for 15 min. 
The DMF was removed by vacuum evaporation and the resulting 
yellow 이丄 was taken up in ج mixture of EtOAc (40 mL) and 
water (30 mL). The aqueous phase was adjusted to pH = 2 with 
0.2 N HCl and the layers were thoroughly mixed. The organic 
phase was washed consecutively with sat. NaHCOß, (30 mL), and 
sat NaCl (2 X 30 mL), dried (MgS٥4), and concentrated to give 
the title compound as a pale yellow oil (129 mg, 95.3%). MS: 
m/e 709.4 [М+Н].

Part D Preparation of 3-(6-(3-(N-(3-((tert- 
But0xy)carb0nylamin0)pr0pyl)carbam0yl)pr0p0^)-2-(5-(5-0X0-l- 
ргор-2-епу1(2-6,7,8-
trihydronaphthyloxy))pentyloxy)phenyl)propanoic Acid

A mixture of methyl 3-(6-(3-(N-(3-((tert-butoxy)- 
carbonylamino)propyl) carbamoyl)propoxy)-2-(5-(5-oxo-l-prop-2- 
enyl(2 -6,7,8-trihydronaphthyloxy)) pentyloxy)phenyl)propanoate 
(105 mg, 0.148 lol), and 3 M LiOH (◦.72 mL) in THF (7.2 mL) 
was stirred at ambient temperatures for 4 days and 
concentrated to dryness under vacuum. Water (20 mL) was added 
to the oily residue and adjusted to pH = 2.0 with 1.0 N HCl. 
The cloudy solution was extracted with EtOAc (3 X 40 mL〉. The 
combined organic extracts were washed with water (20 mL) and 
wiEh sat. NaCl (20 mL) , dded (MgSO،) , and concentrated to 
give the title compound as a colorless solid (93.5 mg, 91%》. 

MS: m/e 693.4 [M-H]٠

Part E Preparation of 3-(6-(3-(Ν-(3-((6-((1-Αζά-2-(2- 
sulfophenyl) vinyl) amino) (3-pyridyl)) carbonylamino)- 
propyl) carbamoyl)propoxy)-2-(5-(5-oxo-l-prop-2-enyl(2-6,7,8- 
trihydronaphthyloxy))pentyloxy)phenyl)propanoic Acid

A solution of 3٠(6-(3-(N-(3-((tert-butoxy)carbonylamino)- 
propyl)carbamoyl) propoxy)-2-(5-(5-oxo-l-prop-2-enyl(2-6,7,8- 
trihydronaphthylo^cy))pentyloxy)phenyl)propanoic acid (72 mg.
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0.104 nol) in TFA (3 mL) was stirred at ambient temperatures 
for 70 min and concentrated to a viscous oil under reduced 
pressure. This oil was dissolved in anhydrous DMF (0.7 mL) 
and treated with TEA until basic (58 uL, 0.415 腿〇1)٠ This 
solution was treated with 2-(2-aza-2-((5-( (2/5- 
dioxopyrrolidinyl ) carbonyl ) ( 2 -pyridyl ) ) amino ) vinyl ) - 
benzenesulfonic acid (55 mgz 0.125 mmol) and stirred at 
ambient temperatures for 16 h under a nitrogen atmosphere.
The solution was diluted with 80% ACN (0.7 mL) and purified 
directly by preparative HPLC on a Vydac C-18 colinnn (22 X 250 
٠) using 1.80 ة%/min gradient of 18 to 72% ACN containing 
0.05 M NH4OAC at a flow rate of 15 mL/min. The main product 
peak eluting at 20.7 min was collected and lyophilized to give 
the title compound as a colorless powder (52 mg, 57%) ٠ MS: 
m/e 896.4 [Μ-Η] ; High Resolution MS: Caled for C47H56N5O11S 
[Μ+Η]: 898.3697, Found: 898.3699.

Example 35
Synthesis of 3-(6-(3-Ν-(2-(2-(2-(2-(2-(2-(2-(2-((6-((1-Αζά-2- 
(2-sulfophenyl)vinyl)  amino) (З-pyridyl)) carbonylamino)ethoxy)- 
ethoxy) ethoxy) ethoxy) ethoxy) ethoxy) ethoxy) ethyl) carbamoyl)- 
propoxy)-2-(5-(5-oxo-l-prop-2-enyl(2-6,7,8- 
trihydronaphthyloxy)) pentyloxy)phenyl) propanoic Acid

Part A Preparation of Methyl 3-(6-(3-Ν-(2-(2-(2-(2-(2-(2- 
(2-(2-((tert-Butoxy)carbonylanino)ethoxy)-
ethoxy) ethoxy) etho;xy) ethoxy) ethoxy) ethoxy) ethyl) carbamoyl) - 
propoxy)-2-(5-(5-oxo-l-prop-2-enyl(2-6,フ,8- 
trihydronaphthyloxy))pentvloxy)phenyl)propanoate
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A solution of 4- (2- (2- (methoxycarbonyl)ethyl)-3-(5-(5- 
٥xo-l-prop-2-enyl (2-6,7,8-trihydronaphthyloxy) ) pentyloxy)- 
phenoxy)butanoic acid (80 mg, 0.139 mmol) in anhydrous DMF (1 
mL) was treated with HBTU (58 mg, 0.152 mmol). After 5 min a 
solution of N-(2-(2-(2-(2-(2-(2-(2-(2-aminoethoxy) ethoxy)- 
ethoxy)ethoxy)ethoxy)ethoxy)ethoxy)ethyl)(tert-  
buto;▽) formamide (71.2 mg, ◦.152 tol) and DIEA (60.5 uL, 
0.348 mmol) in anhydrous DMF (2 mL) was added and the 
resulting solution was stirred at anient temperatures under a 
nitrogen atmosphere for 15 min. The DMF was removed by vacuiim 
evaporation and the resulting oil was dissolved in ة mixture 
of EtOAc (40 mL) and water (30 mL) . The aqueous layer was 
adjusted to pH = 2.0 with 0.2 N HCl and the phases were 
thoroughly mixed. The organic phase was washed consecutively 
with at. ЫаНСОз (30 mL), and sat. NaCl (2 X 30 mL), dried 
(MgS٥4), and concentrated to give the title compound as a 
colorless oil (114 mg, 81.7%). MS: m/e 1020.7 [Μ+ΝΗ4].

أةلآ١ح，نح  Pïepâratù-OTï ٠خ لآ- لآلم-١ةي- لألم-دلم-لآلم-لم2-لم2-لألم-لألم-لألم - 
((tert-Butoxy) carbonylamino) ethoxy) ethoxy) ethoxy) ethoxy)- 
ethoxy) ethoxy)ethoxy)ethyl) carbamoyl) propoxy)-2- (5- ( 5-ΟΧΟ-1- 
ргор-2-епу1(2-6,フ,8-trihydronaphthyloxy)) - 
pentyloxy)phenyl)propanoic Acid
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 دج لالملآآ.ا١جكلت of. هاآآ١حئ١للا ح— ةلم— جلحلم١ل- لم2ل ،لآلم- ،،لآلم فىآلم~ ا٠2ل— لم2— ،لآلم- دلآلم-
tert-butoxy) carbonylamino) ethoxy) ethoxy〉ethoxy) ethoxy〉~) ) 

-1-ethoxy)ethoxy)ethoxy)ethyl)carbamoyl)propoxy)-2-(5-(5-ΟΧΟ 
pr٠p-2-enyl(2-6,7,8-trihydronaphthyloxy) ) pentyloxy) phenyl) - 

1.59 ,propanoate (110 mg, 0.11 mmol) and 3 M LiOH (0.53 mL 
mmol) in THF (5.3 mL) was stirred at ambient temperatures 
under a nitrogen atmosphere for 3 days and concentrated to 
dryness under reduced pressure. Water (20 mL) was added to the 
mixture and adjusted to pH = 2.◦ using 1.0 N HCl. The mixture 
was extracted with EtOAc (3 X 40 mL). The combined organic 

20) extracts were washed with water (20 mL) and with sat. NaCl 
mL·), dried (MgS٠4), and concentrated to give the title 

1006.7 compound as a colorless oil (93 mg, 85.8%). MS: m/e
.[M+NH4]

_2)-2-)2-)2-)2-)2-)2-)2)-Part c Preparation of 3-(6-(3-Ν 
-3) (6- ( ( l-Aza-2- (2-sulfophenyl) vinyl) amino)) 

pyridyl)) carbonylamino)ethoxy)ethoxy)ethoxy)ethoxy)ethoxy)- 
-2-ethoxy) etho^) ethyl) carbamoyl)propoxy)-2-(5-(5-oxo-l-prop 

enyl(2-6,7,8-trihydronaphthyloxy)) pentyloxy)phenyl) propanoic 
Acid

k ة٢لد٦لأاذ٠١٦ ٢اًد زح - لم6- لم٦-٦ة؛- ،لآلم - ،،لآع ،لآع - ،لآلم- لم٦- ،لآلم - M - لألم - ا آهاا۴-

butoxy) carbonylamino) ethoxy) ethoxy) ethoxy) ethoxy) ethoxy) - 
-2-ethoxy) ethoxy) ethyl) carbamoyDpropoxy)-2-(5-(5-oxo-l-prop 

enyl (2-6, 7/8-trihydronaphthyloxy) )pentyloxy)phenyl)propanoic 
acid (83 mg, 0.084 mmol) in TFA (4 mL) was stirred at ambient 
temperatures under a nitrogen atmosphere for 60 min. The TFA 
was removed under reduced pressure to give an amber oil. This 
이丄 was dissolved in anhydrous DMF (0.7 mL) and treated with 
TEA until basic to pH paper (71 uL, 0.511 Ю1) . This 

-2,5-))5))-2-solution was treated with 2-(2-aza 
dioxopyrrOiLidinyl ) carbonyl ) (2 -pyridyl ) ) amino ) vinyl ) — 

benzenesulfonic acid (45 mg, 0.102 lol) and stirred at 
ambient temperatures for 19 h under a nitrogen atmosphere. The 
solution was diluted with 80% ACN (0·7 mL) and purified.

250 directly by preparative HPLC on a Vydac c-18 colilinn (22 X 
1) using a 1.80%/min gradient of 18 to 72% ACN containing

5

10

15

20

25

30

35

176



WO 98/15295 PCT/US97/18096

5

10

15

20

0.05 M NH4OAC at a flow rate of 15 mL/min. The main product 
peak was collected and lyophilized to give the title compound 
as a colorless powder (64 mg, 63%). MS: m/e 1209.7 [M+NH4٦； 

High Resolution MS: Caled for C60H82N5O18S [Μ+Η]: 1192.5376, 
Found: 1192.5394.

Example 36
Synthesis of 3-(6-(3-N-(5-((6-((l-Aza-2-(2-
sulfophenyl)vinyl) amino) (З-pyridyl·))carbonylamino)-5-(N- 
(2,3,4,5,6 -pentahydroxyhexyl) carbamoyl) pentyl) carbamoyl ) - 
propoxy-2-(5-(5-oxo-l-prop-2-enyl(2-6,7,8- 
trihydronaphthyloxy))pentyloxy)phenyl)propanoic  Acid

Part A Preparation of Methyl 3-(6-(3-N-(5- (( tert-
Butoxy)carbonylamino)-5-(N-(2,3,4,5,6-
pentahydroxyhexyl) carbamoyl)pentyl) carbamoyl)propoxy-2-(5-(5- 
oxo-!-prop-2-enyl(2-6,7,8-
trihydronaphthyloxy))pentyloxy) phenyl)propanoate
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A solution of 4-(2-(2-(methoxycarbonyl)ethyl)-3- (5-(5- 
охо-1-ргор-2-епу1(2~6,7,8-trihydronaphthyloxy))pentylo^cy)- 
phenoxy)butanoic acid (55 mg, 0.096 mmol) in anhydrous DMF 
(0.8 mL) was treated with HBTU (43.5 mg, 0.115 lol) and the 
solution was stirred at ambient temperatures for 5 min. To 
this solution was added a. solution of 6-amino-2-((tert- 
butoxy) carbonylamino) -N- (2,3,4,5,6-pentahydro٠exy 1 ) 一 

hexanamide (47 mgz 0.115 tol) and DIEA (42 uL, 0.239 lol) in 
anhydrous DMF (0.8 mL) and stirring was continued at airibient 
temperatures for 45 min. The solution was concentrated to 25% 
of its original volume and diluted with 80% ACN (1.2 mL).
This solution was purified directly by preparative HPLC on a 
Vydac C-18 colilinn (22 X 250 mm) using 2.10 ة%/min gradient of 
27 to 90% ACN at a flow rate of 15 mL/min. The main product 
peak eluting at 22.1 min was collected and lyophilized to give 
the title compound as a colorless powder (70 mg, 77.5%). Ih 

NMR (CDCI3): 7.98 (d, 8.8 = ل Hz, IH), 7.25 (s, IH), 7.07 (t, 
 6.47 ,(Hz, IH ل = d, 8.8) Hz, IH), 6.90 (s, IH), 6.83 ل = 8.4
(d, 8.4 = ل Hz, 2Η), 5.94-5.77 (m, 2Η), 4.98-4.84 (m, 2Η), 
4.40-3.10 (m, 27Η) , 3.05-2.81 (m, 4Η) , 2.61،-2.36(m, 6Η) , 2.16- 
1.98 (m, 4Η), 1.94-1.25 (m, 21H); MS: m/e 961.6 [M+NH4]； High 
Resolution MS: Caled for C49H74N3O15 [Μ+Η]: 944.5120, Found: 
944.5117.

Part B Preparation of 3-(6-(3-N-(5-((6-((1-Aza-2- ( 2-
sulfophenyl) vinyl) amino) (3-pyridyl))carbonylamino)-5-(N- 
(2,3,4,5, б-pentahydroxyhe^l ) carbamoyl) pentyl ) carbamoyl )- 
propoxy-2-(5-(5-oxo-l-prop-2-enyl(2-6,7,8- 
trihydronaphthyloxy))pentyloxy)phenyl)propanoic Acid

A mixture of methyl 3-(6-(3-N-(5-((tert-bu.toxy)- 
carbonylamino) -5-(N- (2,3,4,5,6-pentahydro٠exyl) carbamoyl) - 
pentyl)carbamoyl)propoxy-2-(5-(5-oxo-l-prop-2٠-enyl(2-6,7,8- 
trihydronaphthylozxy) )pentyloxy)phenyl)propanoate (55 mg, 0.058 
腿〇1) and 3 M LiOH (280 uL) in THF (2.8 mL) was stirred at 
ambient temperatures for 2.5 h and concentrated to dryness 
under reduced pressure. The presence of the expected 
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hydrolysis product was confirmed by low resolution mass 
spectroscopy. MS: m/e 928.5 [Μ-Η].

The solid resulting from the above hydrolysis was cooled 
to 0。c, dissolved in TFA (5 mL), and stirred at anibient 
temperatures 25 min. The TFA was removed under reduced 
pressure and the resulting amber oil was used directly in the 
next reaction.

The oil was dissolved in anhydrous DMF (0.75 mL) and made 
basic to pH paper with TEA (49 uL, 0.35 lol). The solution 
was treated with 2-(2-aza-2-((5-((2,5-dioxopyrrolidinyl)- 
carbonyl) (2-pyridyi) ) amino) vinyDbenzenesulfonic acid (31 mg, 
0.070 mmol) and stirred at ambient temperatures for 22 h. The 
solution was diluted with 80% ACN (0.75 mL·) and purified 
directly by preparative HPLC on a Vydac C-18 colirnn (22 X 250 
1) using a 1.80%/min gradient of 18 to 72% ACN containing 
0.05 M NH4OAC at a flow rate of 15 mL/min. The main product 
peak eluting at 18.7 min was collected and lyophilized to give 
the title compound as a pale yellow powder (31.5 mg, 47.7%).

C56H73N6O17S [Μ+Η]: 1133.4753, Found: 1133.4722.
MS: m/e 1131.7 [Μ-Η]; High Resolution MS： Caled for

Example 37
Synthesis of 3-(6-(3-N-(5-((6-((l-Aza-2-(2-
sulfophenyl) vinyl) amino) (3-pyridyl)) carbonylamino)-5-(N-(6- 
deoxy-ß-cyclodextryl) carbamoyl) pentyl) carbamoyl)propoxy-2-(5- 
(5-oxo-l-prop-2-enyl·(2-6,7,8-
trihydronaphthyloxy))pentyloxy)phenyl)propanoic Acid
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Part A Preparation of Methyl 3-(6-(3-N-(5- (( tert-
Buto^) carbonylamino) -5- (N- ( 6-deoxy-ß-
cyclodextryl) carbamoyl ) pentyl ) carbamoyl)propoxy-2-(5-(5 -oxo-1 - 
prop-2-enyl(2-6,7,8-
trihydronaphthyloxy)) pentyloxy)phenyl)propanoate

A solution of 4-(2-(2-(methoxycarbonyl)ethyl)-3- (5- (5- 
oxo-l-pr٠p-2-enyl(2-6,7,8-trihydronaphthyloxy)) pentyloxy) — 
phenoxy)butanoic acid (21.3 mg, 0.0386 mmol) in anhydrous DMF 
 ,mL) was preactivated by treatment with HBTU (14.6 mg ؛1.0
0.0386 mmol) and TEA (80 uL, 0.579 mmol) for 5 min at ambient 
temperatures. A solution of 6-amino-2-((tert- 
butoxy) carbonylamino) -N- ( б-deoxy-ß-cyclodextryl ) hexanamide 
(52.5 mg, 0.0386 mmol) in DMF (1.5 mL) was added and stirring 
was continued ofr 17 h at ambient temperatures under a 
nitrogen atmosphere. The DMF was removed by vacuum 
evaporation and the resulting colorless solid (90 mg) was 
dissolved in a combination of 80% ACN (800 uL), MeOH (200 uL), 
and DMF (300 uL). This solution was purified by preparative 
HPLC on ج Vydac c٠18 column (22 X 250 mm) using a 1.80%/min 
gradient of 18 to 72% ACN at a flow rate of 15 mL/min. The 
main product peak eluting at 24.2 min was collected and 
lyophilized to give the title compound as a colorless powder 
(28.2 mg, 38.5%). MS: 1897.0 [М+Н].

Part B Preparation of 3-(6-(3-N-(5-((6٠((l-Äza-2-(2- 
sulfophenyl) vinyl) amino) (3-pyridyl) ) c^bonylamino) -5- (N- ( 6- 
deoxy-ß-cyclodextryl) carbamoyl) pentyl) carbamoyl)propoxy-2- (5- 

(5-oxo-l-prop-2-enyl(2-6,7,8- 
trihydronaphthyloxy))pentyloxy)phenyl)propanoic Acid
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A mixture of methyl 3-(6-(3-N-(5-((tert-butozy)- 
carbonylamino) -5-(N-(б-deoxy-ß-cyclodextryl)carbamoyl) — 
pentyl)carbamoyl)propoxy-2-(5-(5-oxo-l-prop-2-enyl(2-6,7,8- 
trihydronaphthyloxy)) pentyloxy)phenyl)propanoate (28.2 mg, 
0.0149 mmol) and 3 N LiOH (138 uL, 0.416 lol) in THF was 
stirred at ambient temperatures under nitrogen for 4.5 h. The 
solution was concentrated and the colorless solid was 
dissolved in TFA (3 mL), and stirred at ambient temperatures 
under nitrogen for 1.5 h. The TFA was removed to give 3-(6- 
(3-Ν-(5-amino-5-(N-(б-deoxy-ß-cyclodextryl) carbamoyl)- 
pentyl) carbamoyl)propo^-2- (5- (5-oxo-l-prop-2-enyl (2-6,フ,8- 
trihydronaphthyloxy)) pentyloxy)phenyl) propanoic acid as a pink 
oil (35.4 mg).

The above oil was dissolved in anhydrous DMF (500 uL), 
made basic to pH paper with TEA (130 uL)/ and treated with 2- 
(2-aza-2-((5-((2,5-dioxopyrrolidinyl) carbonyl) (2-pyridyl))- 
amino)vinyl) benzenesulfonic acid (20.1 mg, 0.0444 mmol). This 
solution was stirred under nitrogen at ambient temperatures 
for 7 days. The sample was concentrated under reduced 
pressure, the oily residue was dissolved in 50% ACN (1.5 mL), 
and purified by preparative HPLC on a Vydac c-18 column (22 X 
250 mm) using a 1.50%/min gradient of 18 to 63% ACN containing 
0.05 M NH4OAC at a flow rate of 15 mL/min. The main product 
peak eluting at 18.4 min was collected and lyophilized to give 
the title compound as a colorless powder (1.0 mg, 3.22%). MS: 
1041.7 [Μ-2Η].

Example 38
Synthesis of 3-(6-(3-(Ν-(3-((6-((1-Αζά-2-(2- 
sulfophenyl) vinyl) amino) (3-pyridyl))-Gly-Lys-Lys- 
Lys)amin٠propyl)carbainoyl)propoxy)-2-(5-(5-oxo-l-prop-2٠- 

enyl(2-6,7,8-trihydronaphthyloxy)) pentyloxy)phenyl)propanoic 
Acid
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Part A： Preparation of Boc-Gly-Lys(Dde)-Lys(Dde)-Lys(Dde)-OH

To a 250 ml peptide reaction vessel was added ΗΜΡΒ-ΒΗΑ 
resin (9٠0 gz substitution level = 0.86 minol/g) . The resin 
was pre"washed with anhydrous DMF (3 X 100 ml). The resin was 
suspended in DMF (60 mL), treated with Fmoc-Lys(Dde)-OH (8.25 
g, 15.5 mmol), and after gentle mixing for 15 min was treated 
with anhydrous pyridine (2.1 mL, 25.5 mmol) and 2,6- 
dichlorobenzoyl chloride (2.36 mL, 15.5 mmol). The mixture 
was gently shaken at ambient temperatures for 22 h and the 
resin was washed thoroughly with 180 mL portions of DMF (3Χ), 
MeOH (IX), DCM (3Χ), MeOH (2Χ), and DCM (3Χ). The 
substitution level was determined to be 0.73 mmol/g by the 
fulvene-piperidine adduct test. Unreacted hydroxyl groups 
were blocked by treatment with benzoyl chloride (3 mL) and 
pyridine (3 mL) in DCM for 2 hours, and the resin was washed 
with 180 mL portions of DCM (3Χ), MeOH (IX), DCM (3Χ), MeOH 
(2X),and DCM (3Χ).

The following steps were then performed: (step 1) The 
resin was washed with 70 ml portions of DMF (3Χ). (step 2) 
The resin was washed with 80 mL of 20% piperidine in DMF, and 
the Fm٠c group was removed using 80 ml of 20% piperidine in 
DCM for 30 minutes. (Step 3) The resin was washed thoroughly 
with 180 mL portions of DCM (3Χ), MeOH (IX), DCM (2Χ)/ MeOH 
(3Χ), and DMF (3Χ), (step 4) Fmoc-Lys (Me)-OH (8.0 g, 15 
ici), HATU (5.7 g, 15 iol), DIEA (5.0 ml, 28 mmol), and DMF 
(70 ml) were added to the resin and the reaction was allowed 
to proceed for 18 hours. (step 5) The completeness of the 
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coupling reaction was monitored by the ninhydrin test. Steps 
1-5 were repeated until the desired sequence had been 
attained. The resin was washed thoroughly with 180 mL 
portions of DCM (ЗХ), MeOH (IX), DCM (2Χ), MeOH (ЗХ), and DCM 
(ЗХ), and dried under reduced pressure to give 15.1 g of tan 
solid.

The fully protected linear peptide was cleaved from the 
resin using 1% TFA. Peptide-resin (3.0 g) was placed in a 
sintered glass funnel and washed with DCM (30 πώ) to swell the 
resin. The resin was treated with 1% TFA in DCM (20 mL) for 2 
min and filtered directly into 10% pyridine in MeOH (4 mL). 
This procedure was repeated until all of the desired peptide 
had been cleaved from the resin. Filtrates were monitored by 
TLC (silica gel, CHC!3:Me0H, 10:1) with product peptide having 
an Rf = 0.75. Fractions containing product were combined and 
concentrated to give a thick oil. Trituration with ether (3 X 
100 mL) gave an orange solid (1.5 g). Purification was 
accomplished using reversed-phase HPLC on a Vydac c-18 column 
(22 X 250 mm) using 2٠10 ة%/min gradient of 18 to 81% ACN at a 
flow rate of 15 mL/min. The main product peak eluting at 22.7 
min was collected and lyophilized to give the title compound 
as ة colorless solid (350 mg, 35%). MS: m/e 1069.6 [M+NHâl .

Part B: Preparation of Methyl 3-(6-O-(N-(3-(tert- 
Butoxycarbonyl-Gly-Lys(Dde)-Lys(Dde)—
Lys (Me) ) aminopropyl) carbamoyl)propoxy) -2" (5-(5-oxo-l-prop-2- 
enyl(2-6,7,8-trihydronaphthyloxy)) pentyloxy)phenyl)propanoate

〇

COOMe

N
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Methyl 3-(6-(3- (N-(3-( (tert-butoxy) carbonylamino) - 
propyl)carban٦oyl)propoxy)-2-(5-(5-oxo~l-prop-2-enyl(2-6/7,8- 
trihydronaphthyloxy) )pentyloxy)phenyl)propanoate (100 mg, 
0.141 iol) was dissolved in TFA (2 mL) and stirred at ambient 
temperatures for 20 min، The TFA was removed under reduced 
pressure to give ة pale yellow oil. This oil was dissolved in 
anhydrous DMF (1.5 mL) and ?reactivated by the addition of 
HBTU (58.8 mg, 0.155 mmol) . After 5 min the solution was 
treated with a solution of Boc-Gly-Lys(Dde)-Lys(Dde)-Lys(Dde)- 
OH (IS mg, 0..141 lol) and DIEA (147 uL, 0.89 mmol) in DMF 
(1.5 mL). After 10 min at ambient temperatures the DMF was 
removed and the pale yellow oil was dissolved in a mixture of 
EtOAc (50 mL) and water 40 mL). The aqueous layer was 
adjusted to pH = 2.0 using 0.2 N HCl and the layers were 
thoroughly mixed. The organic phase was washed with 
consecutively with sat. ЫаНСОз (5 mL〉 and sat. NaCl (2x4 
mL), dried (MgS٠4), and concentrated to give colorless solid 
(155 mg). This solid was purified by preparative HPLC on a 
Vydac C-18 column (22 X 250 I) using a 1.80%/min gradient of 
36 to 90% ACN at a flow rate of 15 mL/min٠ The main product 
peak eluting at 27.3 min was collected and lyophilized to give 
the title compound as a colorless solid. Ih NMR (CDCI3): 
13.40-13.17 (Ш/ ЗН), 7.97 (d, 8.8 = ل Hz, IH), 7.82 (s, IH),
7.55 (d, 8.3 = ل Hz, IH), 7.04 (t, 8.3 = ل Hz, IH), 6.97 (s, 
IH), 6.90-6.70 (m, 2Η), 6.47 (d, 8.3 = ل Hz, 2Η), 6.00-5.75 (, 
2Η) , 4.95-4.80 (m 2Η), 4.29 (s, ЗН), 4.15-3.90 (m, 6Η), 3.90-
3.55 (m, 5Η), 3.55-3.10 (m, UH) , 3.10-2.75 (m, 4Η), 2.75-2.20 
(m, 29Η), 2.20-1.25 (m， 39Η)/ 1.25-0.90 (m, 18Η); MS: m/e 
1660.9 [Μ+ΝΗ4] ; High Resolution MS： Caled for C90H132N9O9 
[Μ+Η]: 1642.9640, Found: 1642.9602;.

Part c： Preparation of 3-(6-(3-(Ν-(3-((6-((1-Αζά-2-(2- 
sulfophenyl) vinyl) amino) (3-pyridyl))-Gly-Lys-Lys- 
Lys)Énopropyl)carbamoyl)propo^)"2-(5-(5-oxo-l-prop-2-  
enyl(2-6,7,8-trihydronaphthyloxy)) pentyloxy)phenyl) propanoic 
Acid
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Methyl 3- (6- (3- (N- (3- (tert-butoxycarbonyl-Gly-Lys (Me)- 
Lys (Dde) -Lys (Dde) ) aminopropyl) carbamoyl )propoxy) -2-(5 - (5-oxo- 
l-pr٥p-2-enyl (2-6,7,8-trihydronaphthyloxy))pentyloxy)- 
phenyl)propanoate (37 mg, 0.0225 mmol·) was dissolved in TFA (3 
mL) and stirred at ambient temperatures for 15 min I The TFA 
was removed under vacun and the oily residue was taken up in 
anydrous DMF (0.5 mL) and made basic to pH paper with TEA (19 
uL, 0.135 mmol). The solution was treated with 2-(2~aza-2~ 
((5-((2,5-dioxopyrrolidinyl)carbonyl)(2-pyridyl))amino)vinyl)-  
benzenesulfonic acid (10.9 mg, 0.025 腿〇1) and stirred at 
ambient temperatures for 20 h. The D№ was removed under 
vacuum. The residue was taken up in 3 M LiOH (110 uL) and THF 
(1.1 mL·) and the mixture was stirred at ambient temperatures 
for 21 h. The THF was removed by vacuum evaporation, the 
mixture was dissolved in 50% ACN (1.0 mL) and adjusted to pH = 
7.0 with acetic acid. The solution was purified by 
preparative HPLC on a Vydac c-18 coliimn (22 X 250 wm) using a 
1.80%/min gradient of 18 to 72% ACN containing 0.05 M NH4OAC 
at a flow rate of 15 mL/min. The main product peak eluting at 
18.6 min was collected and lyophilized to give the title 
compound as a colorless powder (10 mg, 35%). MS: m/e 1339,6 
[Μ+Η].

Example 39
Synthesis of 2-Sulfobenzalclehyde (Ε)-Ν-[3-(6-
Hydrazinonicotinamido)propyl]-3-[6_[[(2,6- 
dichlorophenyl )thio]methyl]-3-(2-phenylethoxy)-2-pyridinyl]-2- 
propenamide Hydrazone

Part A Synthesis of (E) -N- [N- (tert-Butylo^carbonyl) -3- 
aminopropyl] -3- [6- [ [ (2,6٠dichlorophenyl) tiiio]methyl] -3-(2- 
phenylethoxy) -2-pyridinyl] -2-propenamiae
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To ة solution of (Ε)-3-[6-[[(2,6-
5

tert-butyl N-(3- 
腿〇1), and TBTU (596 mg, 
diisopropylethylamine 
mixture was allowed to

dichlorophenyl)thiojmethyl]-3-(2-phenylethoxy)-2-pyridinyl]-2- 
propenoic acid (702 mg, 1.52 腿〇1), 
aminopropyl) carbamate (341 mg, 1.96
1.86 mmol) in DMF (10 ml) was added
(2.00 ml, 11.48 mmol). The reaction

10 stir at room temperature for 3 hours, was concentrated, 
diluted with EtOAc, washed with water, saturated ЫаНСОз, 
brine, dried (Na2S٥4) and concentrated. The residue was
purified by column chromatography (silica gel) using 3:1
EtOAc/CH2C12٠ Recovered the title compound (805 mg, 86%) as a

15 dried white foam. Ih NMR (D6-DMS0) 8.18 (br t, NH), 7.63 (d.
：CH), 7.51 (d, 2АГ-Н), 7.45-7.10 (m, 8 Ar-Η), 6.85 (m, NH),
6.79 (d, =CH), 4.23 (t, CHO), 4.15 (s, CHS), 3.16 (q, CH2N),
3.07 (t, CH2Ph), 2.95 (q, CH2N) , 1.57 (quintet, CH2), 1.38 (s, 
t-Bu); ES-MS: [M+H]+ = 616.2; FAB-HRMS: [Μ+Η]+ = 616.1815

20 (Caled for C31H36C12N3O4S = 616.1804〉.

Part B Synthesis of 2-Sulfobenzaidehyde (Ε)-Ν-[3-(6- 
Hydrazinonicotinamido) propyl]-3-[6-[[(2,6- 
dichlorophenyl)thio]methyl]-3-(2-phenylethoxy)-2-pyridinyl]-2- 

25 propenamide Hydrazone

To a solution of (E)-N-[N-(tert-Butyloxycarbonyl)-3- 
aminopropyl]-3-[6-[[(2,б-dichlorophenyl)thio]methyl]-3-(2- 
phenylethoxy) -2٠pyriainyl] -2-propenamide (502 呵,0.81 黜〇1)

30 in CH2CI2 (8 ml) was added TFA (4 ml, 51.92 lol) · The 
reaction mixture was allowed to stir at RT overnight, then was 
concentrated, diluted with CH2CI2, concentrated, and dried 
under high-vacuum for 3 hours.
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The crude residue and succinimidyl 2—sulfobenzâldehyde 6- 
hydrazinonicotinate hydrazone (410 mg, 0٠93 Ю1) was 
dissolved in DMF (5 ml), followed by the addition of EtßN (1 
ml, /.18 mmol). The reaction mixture was allowed to stir at 
room temperature for 24 hours, and was concentrated to provide 
a dark 0لل. Purification, of a portion of the crude product was 
accomplished by reversed-phase HPLC on a preparative Vydac C18 
colunm (2.5 X 25 cm) using a gradient of 40 to 100% of 
solution B (90% acetonitrile / 10% 0.05 M NH4OAC) over 30 
minutes, and solution A (100% 0.05 M NH4OAC) to give the title 
compound (306 mg) as a pale yellow powder. Proton NMR spectral 
data indicated the presence of some triethylammoniiim salts, 
therefore, a second preparative HPLC under identical 
conditions was run to provide the title compound (126 mg) as a 
pale yellow powder. Ih NMR (D6-DM^) 11.75 (br s, OH), 9.15 ( 
br s, NH), 8.58 (s, IH), 8.50 (br s, IH), 8.27 (t, IH), 8.15 
(m, 2Η), 7.80 (d, IH), 7.64 (d, =CH), 7.55-7.00 (m, 15Η), 6.90 
(s, IH), 6.81 (d, ：CH), 4.23 (t, CHO), 4.15 (s, CHS), 3.31 
(m, 2CH2N), 3.07 (t, CH2Ph), 1.74 (quintet, CH2); ES-MS: [M- 
H]- = 817.2; FAB-HRMS: [Μ+Η]+ = 819.1577 (Caled for
C39H37CI2N6O6S2 = 819.1593).

Example 40
Synthesis of 2-Sulfobenza.ldehyde (Ε)-Ν-[3-(6-
Hydrazinonicotinamido) propyl]-3-[6-[(phenylthio)methyl]-3-(2- 
phenylethoxy)-2-pyridinyl]-2-propenamide Hydrazone

Part A Synthesis of (E)-N-[N-(tert-Butyloxycarbonyl) ا3ا  

aminopropyl]-3-[6-[(phenylthio)methyl]-3-(2-phenylethoxy)-2- 
pyridinyl]-2-propenamide
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The title compound was prepared by the general procedure 
described above for (E) -N- [N- (tert-Butylo^carbonyl) -3- 
aminopropyl] -3- [6- [ [ (2 , б-dichlorophenyl) thio ]methyl] -3-(2- 
phenyletho^)-2-pyridinyl]-2-propenamide, substituting (Ε)-3- 
[6-[(phenylthio)methyl]-3-(2-phenylethoxy)-2-pyridinyl ]-2- 
propenoic acid. Recovered the title compound (773 mg, 98%) as 
a pale yellow solid which was used without further 
purification. Ih NMR (D6-DMS0) 8.30 (br t, 则，7.71 (d, 
=CH), 7.48 (d, Ar-Η), 7.40-7.10 (m, 11 Ar-H), 7.03 (d, =CH),
6.80 (t, NH), 4.28 (s, CH2S), 4.25 (t, CHO), 3.17 (q, CHN), 
3.08 (t, CHPh), 2.96 (m, CHN), 1.57 (quintet, CH2), 1.38 (s, 
t-Bu); ES-MS: [M+H]+ = 548.3.

Part B Synthesis of 2-Sulfobenzaldehyde (Ε)-Ν-[3-(6- 
Hydrazinonicotinamido)propyl]-3-[6-[(phenylthio)methyl]-3-(2- 
phenylethoxy)-2-pyridinyl]-2-propenamide Hydrazone

The title compound was prepared by the general procedure 
described above for 2-Sulfobenzaldehyde (E)-N-[3-(6- 
Hydrazinonicotinamide)propyl]-3-[6-[[(2,6- 
dichlorophenyl)thio]methyl]-3-(2-phenylethoxy)-2-pyridinyl]-2- 
propenamide Hydrazone, substituting (E)-N-[N-(tert- 
Butyloxycarbonyl)-3-aminopropyl]-3-[6-[(phenylthio) methyl]-3- 
(2-phenylethoxy)-2-pyridinyl]-2-propenamide٠ Purification of a 
portion of the crude product was accomplished by reversed- 
phase HPLC on a preparative Vydac C18 column (2.5 X 25 cm) 
using a gradient of 40 to 100% of solution B (90% acetonitrile 
/ 10% 0.05 M NH4OAC) over 30 minutes, and solution A (100% 
0.05 M NH4OAC) to give the title compound as a pale yellow 
powder. Ih NMR (D6-DMS0) 11.75 (br s, OH), 9.11 ( br s, NH), 

8.63 (s, IH), 8.50 (br s, IH), 8.39 (t, IH), 8.12 (m, 2Η),
7.81 (d, IH), 7.74 (d, =CH), 7.50-7.00 (m, 18Η), 6.91 (s, 1Η),
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4.28 (S/ CH2S), 4.25 (t, CH2O), 3.34 (mz 2CH2N)/ 3.08 (t,
CH2Ph)/ 1.75 (quintet, CH2)； ES-MS: [M+H]+ = 751.4; FAB-HRMS:
[M+H]+ = 751.2357 (Caled for C39H39N6O s = 751.2372).

Example 41
Synthesis of 2-Sulfobenzaldehyde (E)_N-[3-(6-
Hydrazinonicotinamido)propyl]-3-[6-[[(2- 
chlorophenyl)thiojmethyl]-3-(2-phenylethoxy)-2-pyridinyl]-2- 
propenamide Hydrazone

Part A Synthesis of (E)-N-[N-(tert-Butyloxycarbonyl)-3- 
aminopropyl]-3-[6-[[(2-chlorophenyl) thio]methyl]一3—(2- 
phenylethoxy)-2-pyridinyl]-2-propenamide

The title compound was prepared by the general procedure 
described above for (E)-N-[N-(tert-Butyloxycarbonyl)-3- 
aninopropyl]-3-[6-[[(2,б-dichlorophenyl)thiolmethyl]-3-(2٠ 
phenylethoxy)-2-pyridinyl]-2-propenamide, substituting (Ε)-3- 
[6-[[(2-chlorophenyl)thio]methyl]-3-(2-phenylethoxy)-2- 
pyridinyl]-2-propenoic acid. Recovered the title compound (847 
mg, 97%) as a dried pale reddish foam which was used without 
further purification. Ih NMR (D6-DMS0) 8٥31 (br t, NH), 7.72 
(d, ：CH), 7.55-7.40 (m, 4Ar-H), 7.40-7.10 (m, 7 Ar-H), 7.04 
(d, ：CH), 6.85 (t, NH), 4.33 (s, CHS), 4.26 (t, CHO), 3.17 
(q, CH N), 3.09 (t, CH2Ph), 2.96 (m, CH2N)z 1.57 (quintet, 
CH2), 1.38 (s, t-Bu); ES-MS: [M+H]٠ = 582.3.
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The title compound was prepared by the general procedure 
described above for 2-Sulfobenzaldehyde (Ε)-Ν-[3-(6- 
Hydrazinonicotinamide)propyl]-3-[6-[[(2,6- 
dichlorophenyl)thiolmethyl]-3-(2-phenylethoxy)-2-pyridinyl]-2- 
propenamide Hydrazone, substituting (E)-N-[N-(tert-
Buty_Loxycarbonyl) -3-aminopropyl] -3- [6- [ [ (2- 
chlorophenyl)thio]methyl]-3-(2-phenylethoxy)-2-pyridinyl]-2- 
propenamide. Purirication of ة portion of the crude product
was accomplished by reversed-phase HPLC on a preparative Vydac 
C18 column (2.5 X 25 cm) using a gradient of 40 to 100% of 
solution B (90% acetonitrile / 10% 
minutes, and solution A (100% 0.05 
compound as a pale yellow powder.
s, OH)， 9.13 ( br s, NH), 8.61 (s,
(t, IH), 8.13 (m, 2Η), 7.81 (d, IH), 7.75 (d, =CH),
(m, 18Η), 6.90 (s, IH), 4.33 (s, CH2S)z 4.26 (t, CH2◦), 3.28

Û.05MNH4OAC) over 30
M NH4OAC) to give the title 
Ih NMR (D6-DMS0) 11.75 (br 
IH), 8.50 (brs, IH), 8.40

7.55-7.00

(m, 2CH2N), 3.08 (t, CH2Ph), 1.75 (quintet, CH2); ES-MS: 
[M+H]+ = 785.3; FAB-HRMS: [Μ+Η]+ = 785.2013 (Caled for 
C39H38C1N6O6S2 :: 785.1983).

Example 42
Synthesis of 2-Sulfobenzaldehyde (E)-N-[3-(6-
Hydrazinonicotinamido)propyl]-3-[6-[[(2,6- 
dimethylphenyl) thiolmethyl] -3-(2-phenylethoxy) -2-pyridinyl] -2- 
propenamide Hydrazone
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The title compound was prepared by the general procedure 
described above for (E)-Ν٠[N-(tert-Butyloxycarbonyl)-3- 
aminopropyl]-3-[6-[[(2,б-dichlorophenyl) thiojmethyl]-3- (2- 
phenyletho:xy) -2-pyridinyl] -2-propenamide, substituting (Ε)-3- 
[6-[[(2,б-dimethylphenyl)thiojmethyl]-3-(2-phenylethoxy)-2- 
pyridinyl]-2-propenoic acid. Recovered the title compound (847 
mg, 97%) as a dried pale reddish foam which was used without 
further purification. Ih NMR (D6~DMS0) 8.25 (br t, NH), 7.69 
(d, =CH), 7.40-7，15 (mz бАг-Η)/ 7.15-7.00 (m, 3Ar-H), 6.95 (d, 
CH), 6.88 (d, Ar-Η), 6.80 (t, NH)/ 4.21 (t, CHO), 3.89 (s, 

CH2S)f 3.17 (q, CH2N) 3.07 بر (t, CH Ph), 2.96 (q, CH2N), 2.32 
(s, 2Me), 1.57 (quintet, CH), 1.38 (s, t-Bu); ES-MS: [M+H]+ = 
576.4.

Part B Synthesis of 2-Sulfobenzaldehyde (Ε)-Ν-[3-(6- 
Hydrazinonicotinamido) propyl]-3-[6-[[(2,6- 
dimethylphenyl) thio]methyl] -3- (2-phenylethoxy) -2-pyridinyl] -2- 
propenamide Hydrazone

The title compound was prepare by the general procedure 
described above for 2-Sulfobenzaldehyde (Ε)-Ν-[3-(6- 
Hydrazinonicotinamide)propyl]-3-[6-[[(2,6- 
dichlorophenyl)thio]methyl]-3-(2-phenylethoxy)-2-pyridinyl]-2- 
propenamide Hydrazone, substituting (E)-N-[N-(tert- 
Butyloxycarbonyl)-3-aminopropyl]-3-[6-[[(2,6- 
dimethylphenyl) thiojmethyl] -3- (2-phenylethoxy) -2-pyridinyl] -2- 
propenamide. Purification of a portion of the crude product 
was accomplished by reversed-phase HPLC on a preparative Vydac 
C18 column (2.5 X 25 cm) using a gradient of 40 to 100% of
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minutes, 
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0.05 M NHdOAc) over 30
M NH4OAC) to give the title 
Ih NMR (D6-DMS^ 11.75 (br
IH), 8.50 (brs,

B (90% acetonitrile / 10% 
and solution A (100% 0.05 
as a pale yellow powder ٠

s, OH〉, 9.12 ( br s, NH), 8.63 (s,
(t, IH), 8.13 (mf 2Η), 7.82 (d, IH), 7.71 (d, ：CH),

IH), 8٠36
Ί 5 د٢بل ٠د

(m, 10Η), 7.15-6.85 (m, 7Η), 4.22 (t, CHO)， 3.89 (s, CHS),
3.32 (mz 2CH2N) , 3.07 (t, CH2Ph)/ 2.32 (s, 2CH3), 1.75 
(quintet, CH); ES-MS: [M+H]+ = 779.4; FAB-HRMS: [M+H]+ = 
779.2691 (Caled for C41H43N6O6S2 := 779.2686)•

Example 43
Synthesis of 2-Sulfobenzaldehyde (Ε)-Ν-[3-(6- 
Hydrazinonicotinamido) propyl]-3-[6-[[(2,3,5,6- 
tetrdfluorophenyl)thiojmethyl]-3-(2-phenylethoxy)-2- 
pyridinyl]-2٠propenamide Hydrazone

Part A Synthesis of (E)-N-[N-(tert-Butyloxycarbonyl)-3- 
aminopropyl]-3-[6-[[(2,3,5,б-tetrafluorophenyl)thio]methyl]-3- 
(2-phenylethoxy) -2-pyridinyl] -2-propenÉde

The title compound was prepared by the general procedure 
described above for (E)-N-[N-(tert-Butyloxycarbonyl)3ا- 
aminopropyl]-3-[6-[[(2, б-dichlorophenyl)thiojmethyl]-3-(2- 
phenylethoxy)-2-pyridinyl]-2-propenamide, substituting (Ε)-3- 
[6- [ [ (2,3,5,б-tetrafluorophenyl)thio]methyl]-3-(2- 
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phenylethoxy)-2-pyridinyl]-2-propenoic acid. Recovered the 
title compound (865 mg, 98%) as a dried pale yellow foam which 
was used without further purification. Ih NMR (De-DMSO) 8.22 
(br t, NH)/ 7.89 (m, Ar-Η)z 7.63 (d, ：CH)7.48 م (d, Ar-H)z 
7.35-7.20 (m, 6Ar-H)z 6.83 (d, =CH), 6.80 (mz NH), 4.26 (t, 
CH2O), 4.19 (s, CH2S), 3.16 (q, CH2N)/ 3.08 (t, CH2Ph), 2.96 
(m, CH2N), 1.57 (quintet, CH2)/ 1.38 (s, t-Bu); ES-MS： [M+H]+ 
=620.3.

Part B Synthesis of 2-Sulfobenzaldehyde (Ε)-Ν-[3-(6- 
Hydrazinonicotinamido)propyl]-3-[6~[[(2,3,5,6- 
tetrafluorophenyl)thiojmethyl]-3-(2-phenylethoxy)-2- 
pyridinyl]-2-propenamide Hydrazone

The title compound was prepared by the general procedure 
described above for 2-Sulfobenzaldehyde (Ε)-Ν-[3-(6- 
Hydrazinonicotinamide)propyl]-3-[6-[٢(2,6- 
dichlorophenyl)thiolmethyl]-3-(2-phenylethoxy)-2-pyridinyl]-2- 
propenamide Hydrazone, substituting (E)i-N-[N-(tert- 
Butyloxycarbonyl)-3·aminopropyl]-3-[6-[[(2,3,5,6- 
tetrafluorophenyl)thio]methyl]-3-(2-phenylethoxy)-2- 
pyridinyl]-2-propenamide. Purification of a portion of the 
crude product was accomplished by reversed-phase HPLC on a 
preparative Vydac C18 colimm (2.5 X 25 cm) using a gradient of 
40 to 100% of solution B (90% acetonitrile / 10% 0.05 M 
NH4OAC) over 30 minutes, and solution A (100% 0.05 M NH4OAC) 
to give the title compound as ة pale yellow powder. Ih NMR 
(Dg-DMSO) 11.75 (br s, OH), 9.11 ( br s, NH), 8.63 (s, 1Η),
8.52 (br s, IH)， 8.32 (t, 1Η), 8.12 (m, 
7.65 (d, =CH), 7.50-7.15 (Ш/ 11Η), 7.10
6.87 (d, ：CH), 4.25 (t, CHO), 4.19 (s, 
2CH2N)/ 3.08 (t, CHPh), 1.75 (quintet, 
823.4; FÄB-HI: [M+H] + 
823.1996).

2Η),7·90(ΓΛ, 2Η), 
(s, 1Η), 6.90 (s, 1Η),
CHS), 3.34 (Ш/
CH2)； ES-MS: [M+H]+：

823.2014 (Caled for C39H35F4N6O6S2 =

Example 44
Synthesis of 2-Sulfobenzaldehyde (Ε)-Ν٠[3-(6-
Hydrazinonicotinamido)propyl]-3-[6-[[(4- 
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Part A Synthesis of (E)-N-[N-(tert-Butyloxycarbonyl)-3- 
aninopropyl]-3-[6-[[(4-hydroxyphenyl)thio]methyl]-3-(2- 
phenylethoxy)-2-pyridinyl]-2-propenamide

The title compound was prepared by the general procedure 
described above for (E)-N-[N-(tert-Butylo^carbonyl)-3- 
aminopropyl] -3- [6- [ [ (2 , б-dichlorophenyl) thio]methyl] -3-(2- 
phenylethoxy)-2-pyridinyl]-2-propenamide, substituting (E)-N- 
[N- (tert-Butylo^carbonyl) -3-aminopropyl] -3- [6- [ [ (4- 
hydro:xyphenyl) thio]methyl] -3- (2-phenylethoxy) -2-pyridinyl] -2- 
propenamide٠ Recovered the title compound (675 mg, 99%) as a 
dried pale reddish foam which was used without further 
purification. 1H NMR (D6-DMS0) 9.55 (s, OH), 8.28 (br t, NH), 

7.71 (d, =CH), 7.44 (d, Ar-Η), 7.35-7.10 (m, 8АГ-Н), 7.00 (d, 
：CH), 6.82 (t, NH), 6.68 (d, Ar-Η), 4.25 (t, CHO), 4.08 (s, 
CH2S), 3.17 (q, CH2N), 3.08 (t, CH Ph), 2.96 (q, CHN), 1.56 
(quintet, CH2), 1.38 (s, t-Bu); ES-MS: [Μ+Η]+ = 564.4.

Part B Synthesis of 2-Sulfobenzaldehyde (Ε)-Ν-[3-(6- 
Hydrazinonicotinamido)propyl]-3-[6-[[(4- 
hydroxyphenyl) thio]methyl] -3- (2-phenylethoxy) -2-pyridinyl] -2- 
propenamide Hydrazone
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The title compound was prepared by the general procedure 
described above for 2—Sulfobenzaldehyde (Ε)-Ν-[3-(6- 
Hydrazinonicotinamide)propyl]_3-[6-[[(2,6- 
dichlorophenyl)thiojmethyl]-3-(2-phenylethoxi； )-2-pyridinyl]-2- 
propenamide Hydrazone, substituting (E)-N-[N-(tert- 
Butyloxycarbonyl)-3-aminopropyl]-3-[6-[[(4- 
hydroxyphenyl)thiojmethyl]-3-(2-phenylethoxy)-2-pyridinyl]-2- 
propenamide. Purification of a portion of the crude product 
was accomplished by reversed-phase HPLC on ة preparative Vydac 
C18 column (2.5 X 25 cm) using a gradient of 40 to 100% of 
solution B (90% acetonitrile / 10% 0.05 M NH4OAC) over 30 
minutes, and solution A (100% 0.05 M NH4OAC) to give the title 
compound as a pale yellow powder. Ih NMR (Dg-DMSO) 11.75 (br 

s, OH)， 9.57 ( br s， OH)， 9.13 ( br s, NH), 8.64 (s, 1Η), 8.50 
(br s, 1Η), 8.38 (t, 1Η), 8.14 (m, 2Η), 7.82 (d, 1Η), 7.73 (d, 

：CH)/ 7.45-6.90 (mz 15Η), 6.7◦ (d, 2Η), 4.24 (t, CH2O), 4.07 
(s, CH2S), 3.35 (m, 2CH2N), 3.08 (t, CH2Ph), 1.75 (quintet/ 
CH2); ES-MS: [M+H]+ = 767.3; FAB-HRMS: [Μ+Η]767.2335 = ب
(Caled for C39H39N6O7S2 =: 767.2322).

Example 45
Synthesis of 2-Sulfobenzaldehyde (E〉-N-[2-(6-
Hydrazinonicotinamido)ethyl]-3-[6-[[(2,6- 
dichlorophenyl)thio]methyl]-3-(2-phenylethoxy)-2-pyridinyl]-2- 
propanamide Hydrazone

Part A Synthesis of (E)-N-[N-(tert-Butyloxycarbonyl)-2٠ 

aminoethyl]-3-[6-[[(2,б-dichlorophenyl)thiolmethyl]-3-(2- 
phenylethoxy)-2-pyridinyl]-2٠propanamide
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The title compound was prepared by the general procedure 
described above for (E)-N-[N-(tert-Butyloxycarbonyl)-3- 
aminopropyl]-3-[6-[[(2,б-dichlorophenyl)thiolmethyl]-3-(2- 
phenylethoxy)-2-pyridinyl]-2-propenamide, substituting (E)-N- 
[N- (tert-Butylo^carbonyl ) -3-aminopropyl] -3- [6- [ [ (2,6- 
dichlorophenyl) thio]methyl] -3-(2-phenylethoxy) -2-pyridinyl] -2- 
propanamide and tert-butyl N- ( 3 -aminoethyl ) carbamate and was 
used without further purification. ES-MS: [M+H]+ = 604.2.

Part B Synthesis of 2-Sulfobenzaldehyde (Ε)-Ν-[2-(6- 
Hydrazinonicotinamido)ethyl]-3-[6-[[(2,6- 
dichlorophenyl)thio]methyl]-3-(2-phenylethoxy)-2-pyridinyl]-2- 
propanamide Hydrazone

The title compound was prepare by the general procedure 
described above for 2-Sulfobenzaldehyde (Ε)-Ν-[3-{6- 
Hydrazinonicotinamide) propyl]-3-[6-[[(2,6- 
dichlorophenyl)thiojmethyl]-3-(2-phenylethoxy)-2-pyridinyl]-2- 
propenaraide Hydrazone, substituting (E)-N-[N-(tert- 
Butylo:xycarbonyl ) -2-aminoethyl] -3- [6-[[(2,6- 
dichlorophenyl) thio]methyl] -3-(2-phenylethoxy〉-2-pyridinyl] -2- 
propanamide. Purification of a portion of the crude product 
was accomplished by reversed-phase HPLC on a preparative Vydac
C18 coltimn (2.5 X 25 cm) using a gradient of 40 to 100% of
solution B (90% acetonitrile / 10% 0.05 M NH4OAC) over 30
minutes, and solution A (100% 0.05 
compound as a pale yellow powder.
s, OH), 9.01 ( br s, NH), 8.61 (s.

M NH4OAC) to give the title 
Ih NMR (D6-DMS0) 11.75 (br

IH), 8.40 (t, IH), 8.03 (t.
2Η), 7.92 (t, IH), 7.77 (d, IH), 7.48 (d, 2Η), 7.40-7.10 (m, 
11Η), 6.94 (d, IH), 4.15 (t, CHO), 4.08 (s, CHS), 3.29 (m, 
2CH2N), 3.17 (t, CHPh), 3.02 (m, СН2АГ), 2.26 (m, CH2C0); ES- 
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MS: [Μ+Η]807.2 = ب; FAB-HRMS： [Μ+Η]807.1609 = ب (Caled for 
C38H37CI2N6O6S2 = 807.1593).
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Example 46
Synthesis of 2-Sulfobenzaldehyde N-[3-(6- 
Hydrazinonicotinamido)propyl]-1-[3-([1,1'-biphenyl]-4- 
ylmethyl)-2H-l-benzop٧ran-7-yl]-cyclopentanecarboxamide 
Hydrazone

Part A Synthesis of ( trans )-N-[N-(tert-Butyloxycarbonyl)-3 - 
aminopropyl]-1-[3-([1,1'-biphenyl]-4-ylmethyl)-3,4-dihydro-4- 
hydro^""2H-l-be٢izopyran-7-yl]-cyclopentanecarboxamide

The title compound was prepare by the general procedure 
described above for (E)-N-[N-(tert-Butyloxycarbonyl)-3- 
aminopropyl]-3-[6-[[(2,б-dichlorophenyl)thio]methyl]-3-(2- 
phenylethoxy)-2-pyridinyl]-2-propenamide, substituting [3- 
([1,11-biphenyl]-4-ylmethyl)-3,4-dihydro-4-hydroxy-2H-l- 
benzopyran-7-yl]-cyclopentanecarboxylic acid. Recovered the 
title compound (530 mg, 98%》 as a colorless glass which was 
used without further purification. Ih NMR (D6-DMS0) 7.62 (m, 

4ArH), 7.50-7.30 (m, 3Ar-H, NH),フ.25 (m, ЗАгН)/ 6٠86 (d/ 
ArH), 6.74 (s, ArH), 6.70 (m, NH), 5.45 (d, OH), 4.29 (t, 
CHO), 4.03 (dABq, CH2O), 2.95 (q, CHN), 2.80 (q, CHN), 2.70 
(m, IH), 2.45 (m, CH2Är), 2.10 (m, 1Η), 1.80-1.50 (m, 6Η),
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1.40 (m, 2Η)/ 1.35 (s, t-Bu) ; ES-MS: [M+H]+ = 585.4; FAB-HÍ^MS： 
[Μ+Η] 585.3345 :: ب (Caled for С3бН45^2О5 二 585.3328).

Part B Synthesis of 2-Sulfobenzaldehyde N-[3-(6- 
Hydrazinonicotinamido)propyl]-1-[3-([1,1' -biphenyl]-4- 
ylmethyl)-2H-l-benz٥pyran-7-yl]-cyclopentanecarboxamide 
Hydrazone

The title compound was prepared by the general procedure 
described above for 2-Sulfobenzaldehyde (E)-N-[3-(6- 
Hydrazinonicotinamide)propyl]-3-[6-[[(2,6- 
dichlorophenyl)thio]methyl]-3-(2-phenylethoxy)-2-pyridinyl]-2- 
propenamide Hydrazone, substituting ( trans)-N-[N-( tert- 
Butyloxycarbonyl)-3-aminopropyl]-1-[3-([1,11-biphenyl]-4- 
ylmethyl)-3,4-dihydr0-4-hydr0xy-2H-l-benz0pyran-7-yl]- 
cyclopentanecarboxamiae . Purincation of a portion of the 
crude product was accomplished by reversed-phase HPLC on a 
preparative Vydac C18 column (2.5 X 25 cm) using a gradient of 
40 to 100% of solution B (9◦% acetonitrile / 10% 0.05 M 
NH4OAC) over 30 minutes, and solution A (100% 0.05 M NH4OAC) 
to give the title compound as a pale yellow powder. Ih NMR 
(D6-DMS0) 11.50 (br s, OH〉, 9.00 ( br s, NH), 8.56 (s, 1Η), 
8.30 (br s, IH), 8.04 (m, 2Η), 7.78 (d, IH), 7٠65 (m, 4Η), 
7.50-6.80 (m, 14Η), 6.70 (s, IH), 6.24 (s, ：CH), 4.63 (s, 
CH2O〉,3.08 (m, 2CH2N) , 2.45 (m, 2Η), 1.80-1.50 (m, 8H); ES- 
MS: [Μ-Η]" =: 768.3.

Example 47
Synthesis of 2-Sulfobenzaldehyde 6-[5-(6-
Hydrazinonicotinamido)pentyloxy]-5-(2-propenyl)-1,2,3,4- 
tetrahydronaphthalen-l-one Hydrazone

О
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To a solution ◦f 6-hydro:xy-5- (2-propenyl) -1,2,3,4- 
tetrahydronaphthalen-l-one (1.00 g, 4.94 Ю1) , tert-butyl N- 
(5-hydroxypentyl ) carbamate (1.10 g, 4.97 mmol) , and PPhß (1.30 
g, 4.96 Ю1) in anhydrous THF (31 ml), cooled in an ice-bath, 
was added diethyl azodicarboxylate (2.00 ml, 11.48 mmol) over 
15 minutes. The reaction mixture was allowed to stir at o٥c 
for 15 minutes, then slowly warm to room temperature over 1 
hour. The reaction mixture was concentrated, triturated with 
hexane/EtOAc (4:1), cooled to o٥c, filtered, and the filtrate 
was concentrated. The residue was purified by column 
chromatography (silica gel) using 3:1 hexane/EtOAc. Recovered 
the title compound (1.55 g, 81%) as a white solid. Ih NMR 
(CDCI3) 7.99 (d, ArH), 6.81 (d, ArH), 5.86 (m, ：CH), 4.96 (dd, 
:CHH), 4.89 (dd, ：CHH), 4.50 (brs, NH), 4.01 (t, CH2O), 3.42 
(m, СН2С=), 3.12 (q, CH2N) , 2.88 (t, СН2АГ) , 2.57 (t, CH2C0), 
2.08 (quintet, CH2), 1.81 (quintet, CH2), 1.51 (m, 2CH2), 1.43 
(s, t-Bu); ES-MS: [M+H]+ = 388.3.

Part B Synthesis of 2-Sulfobenzaldehyde 6-[5-(6- 
Hydrazinonicotinamido)pentyloxy]-5-(2-propenyl》-1,2,3,4- 
tetrahydronaphthalen-l-one Hydrazone

To a solution of 6-[N"(tert-Butylo^carbonyl)-5- 
aminopentylo^] -5- (2-propenyl) -1,2,3,4-tetrahydronaphthalen-l- 
one (502 mgz 0.81 toi) in CH2CI2 (8 ml) was added TFA (4 ml, 
51.92 lol). The reaction mixture was allowed to stir at RT 
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for 3 hours, then was concentrated, ctnuted with CH2CI2/ 
concentrated, and dried under high-vacuiim overnight. Ih NMR 
(CDCI3) 8.86 (br s, ΝΗ3), 7.94 (d, ArH), 7.44 (br s, 2Η), 6.77 
(d, ArH), 5.83 (m, =CH), 4.94 (dd, ：CHH), 4.84 (dd, =CHH), 
4.01 (t, CH20)/ 3.40 (m, CH2C：), 3.06 (q, CH2N), 2.86 (t, 
CH2Ar), 2.60 (t, CH2CO), 2.07 (quintet, CH), 1.80 (m, 2CH2), 
1.51 (m, CH2); ES—MS: [M+H]+ = 288.3.

The crude amine٠TFA salt (100 mg, 0.25 nol) and succinimidyl 
2-sulfobenzaldehyde б-hydrazinonicotinate hydrazone (131.6 mg, 
0.30 mmol) was dissolved in DMF (2 ml), followed by the 
addition of Et3N (200 μΐ, 1.44 mmol). The reaction mixture was 
allowed to stir at room temperature for 48 hours, and was 
concentrated. Purification of the crude product was 
accomplished by reversed-phase HPLC on a preparative Vydac C18 
column (2.5 X 25 cm) using ة gradient of 40 to 100% of 
solution B (90% acetonitrile / 10% 0.05 M NH4OAC) over 30 
minutes, and solution A (100% 0.05 M ：NH4OAC) to give the title 
compound (39 mg) as a yellow solid. Proton NMR spectral data 
indicated the presence of some triethylammoniiim salts. Ih NMR 
(D6-DMSO) 9.05 (br s, NH), 8.58 (s, 1Η), 8.35 (br s, 1Η), 8.05 
(brd, 2Η), 7.82 (d, ArH), 7.78 (dd, 1Η), 7.34 (m, 1Η), 7.23 
(d, 1Η), 7.01 (d, ArH), 5.81 (m, ：CH), 4.90 (m, =CHH), 4.07 
(t, CHO), 3.37 (m, CH2C：, CH2N), 3.10 (m, CH2N salt), 2.85 
(t, CH2), 2.50 (m, CH2)/ 1.98 (quintet, CH2) , 1.78 (quintet, 
CH2), 1.55 (m, 2CH2), 1.18 (t, CH3CHN salt); ES-MS: [M+H]+ = 
591.4; FAB-HRMS: [M+H]+ = 591.2276 (Caled for C31H35N4O6S = 
591.2277).

Example 48
Synthesis of 2-Sulfobenzaldehyde 6-[6-(6- 
Hydrazinonicotinamido)hexyloxy]-5-(2-propenyl)-1,2,3,4- 
tetrahydronaphthalenaliQne Hydrazone
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Part A Synthesis of 6-[N-(tert-Butyloxycarbonyl)-6- 
aminohexyloxy] -5-(2-propenyl)-1,2,3,4-tetrahydronaphthalen-l- 
one

The title compound was prepare by the general procedure 
described above for 6-[N-(tert-Butyloxycarbonyl)-5- 
aminopentyloxy]-5-(2-propenyl)-1,2,3,4-tetrahydronaphthalen-l- 
one substituting tert-butyl N- ( 6-hyäro٠exyl ) carbamate ٠ 
Recovered the title compound as a white solid. Ih NMR (D6- 

DMSO) 7.82 (d, ArH), 6.99 (d, ArH), 6.76 (br t, NH), 5.84 (m, 
=CH), 4.96 (dd, =CHH), 4.91 (dd, =CHH), 4.04 (t, CH2◦), 3.40 
(d, CHC:), 2.86 (m, 2CH2), 2.50 (m, CH2), 1.98 (quintet, 
CH2), 1.71 (quintet, CH2) , 1.36 (m, 3CH2) , 1.36 (s, t-Bu); ES- 
MS: [M+H]+ = 402.5.

Part B Synthesis of 2-Sulfobenzaldehyde 6-[6-(6- 
Hydrazinonicotin^ido)hexyloxy] -5-(2-propenyl) -1,2,3,4- 
tetrahydronaphthalen-l-one Hydrazone

The title compound was prepare by the general procedure 
described above for 2-Sulfobenzaldehyde 6-[5-(6- 
Hydrazinonicotinamido)pentyloxy]-5-(2-propenyl)-1,2,3,4- 
tetrahydronaphthalen-l-one Hydrazone, substituting 6-[N-(tert­
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Butyloxycarbonyl) -6-a]ï٦inohexylo:<y] -5— (2-propenyl) -1,2,3,4- 
tetrahydronaphthalen-l-one . Purification of the crude product 
was accomplished by reversed-phase HPLC on a preparative Vydac 
C18 coliimn (2.5 X 25 cm) using a gradient of 40 to 100% of 
solution B (90% acetonitrile / 10% 0.05 M NH4٠Ac) over 30 
minutes, and solution A (100% 0.05 M NH4OAC) to give the title 
compound as a pale yellow powder. Proton NMR spectral data 
indicated the presence of some triethylanoniiun salts. Ih NMR 
(D6-DMS0) 11.45 (br s, OH), 9.04 (br s, NH), 8.57 (s, IH), 
8.35 (br s, IH), 8.06 (br d, 2Η),フ.82 (d/ ArH), 7.78 (dd, 
IH), 7.34 (m, IH), 7.22 (d, IH), 7.00 (d, ArH), 5.83 (m, ：CH), 
4.94 (m, :CHH), 4.06 (t, CHO), 3.38 (m, CH2C：), 3.26 (q, 
CH2N), 3.10 (m, CH2Nsalt), 2.85 (t, CH2), 2.50 (m, CH2), 1.98 
(quintet, CH2), 1.75 (quintet, CH2) , 1.50 (m, ЗСН2)/ 1.17 (t, 
CH3CH2N salt); ES-MS: [Μ-Η]" = 603.2 ; FAB-HRMS: [Μ+Η] ب = 
605.2433 (C^lcd for C32H37N4O6S = 605.2434).

Example 49
Synthesis of 2-Sulfobenzaldehyde 6-[6-(6-
Hydrazinonicotinamido)-4,4-dimethylpentyloxy]-5-(2-propenyl)-
1,2,3,4-tetrahydronaphthalen-l-one  Hydrazone

Part A Synthesis of 5-(tert-Butyldimethylsilyloxy)-2,2- 
dimethylpentanenitrile

To a solution of LDA٠THF in cyclohexane (1.5 M, 100 ml, 
150 腿〇1) and anhydrous THF (100 ml) cooled to -78٠c was added 
isobutyronitrile (10.00 g, 144.70 mmol) over 15 minutes. The 
reaction mixture was allowed to warm to -4O٥C over 30 minutes, 
recooled to -78°c, then 3-(tert-butyldimethylsilyloxy)propyl 
bromide (26.08 g, 102.98 Ю1) was added dropwise over 30 
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minutes. The reaction mixture was allowed to warm to o٥c over 
1 hour, quenched with 1 N HCl, extracted with ether, and the 
combined extracts were washed with H2٠z saturated ЫаНСОз, 
brine, dried (Na2S٠4), and concentrated. Recovered the title 
compound (22.23 g, 89.4%) as ة pale yellow liquid which was 
used without further purification. Ih NMR (CDCI3) 3.64 (t, 
CH20), 1.60 (m, 2CH2)z 1.34 (s, 2CH3), 0.88 (s, t-Bu), 0.04 
(s, 2CH3SÍ); ES-MS: [M+H]+ 242٠1 ت.

Part B Synthesis of (5-Hydroxyl-2 / 2-dimethylpentyl ) ammoniiiin 
chloride

To a solution of 5-(tert-Butyldimethylsilyloxy)-2,2- 
dimethylpentanenitrile (5.00 g, 20.71 mmol) in MeOH (50 ml) / 
Η20 (5 ml) was added concentrated HCl (2٠5 ml, 30.0 tol) 
followed by Pt02 (100 mg). The mixture was hydrogenated on ج 
Parr apparatus at 60 psi for 36 hours, the catalyst was 
removed by filtration, and the reaction mixture was 
concentrated٠ Recovered the title compound (4.72 g, contained 
residual methanol) as a colorless oil which which was used 
without further purification. Ih NMR (D^-DMSO)フ.97 (br s, 
NH3)z 3.36 (t, CHO), 2.59 (q, CH2N) z 1.30 (m, 2CH2), 0.90 (s, 
2CH3); ES-MS: [Μ+Η]} = 132.0.

Part c Synthesis 。f N-(tert-Butylo:>cycarbonyl)-5-amino-4,4- 
dimethylpentanol

To a suspension of (5-Hydroxyl-2,2- 
aimethylpentyl) ammonii chloride (crude, 20.78 mmol) in CH2CI2 
(50 ml), cooled in an ice-bath, was added Et3N (3 ml, 21.52 
lol) followed by B0C2O (5.1ml, 22.20 腿〇1). The cooling bath 
was removed and the reaction mixture was allowed to stir at 
room temperature for 18 hours, the reaction mixture was 
concentrated, partitioned between EtOAc / ¾0, and the organic 
layer was washed with 5% citric acid, Η20, saturated ЫаНСОз, 
brine, dried 0 ةس2ج ،), and concentrated. The residue was 
purified by column chromatography (silica gel) using 3:1 to 
1:1 hexane/EtOAc. Recovered the title compound (4.45 g, 93%) 
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as a colorless oil. Ih m (CDCI3) 4.60 (br s, NH), 3.60 (t, 
CH20), 2.92 (d, CH2N)z 1.74 (br s, OH〉, 1.51 (m, CH2)/ 1.42 
(s, t-Bu), 1.25 (m, CH2), 0.84 (s, 2CH3); ES-MS: EM+H]+ =
232٠1٠

Part D Synthesis of 6-[N-(tert-Butyloxycarbonyl)-5-amino-4,4- 
dimethylpentyloxy]-5-(2—propenyl)-1,2,3,4- 
tetrahydronaphthalen-l-one

The title compound was prepared by the general procedure 
described above for 6-[N-(tert-Butyloxycarbonyl)-5- 
aminopentyloxy]-5-(2-propenyl)-1,2,3,4-tetrahydronaphthalen-l- 
one, substituting N-(tert-Butyloxycarbonyl)-5-amino-4,4- 
dimethylpentanol. Recovered the title compound as a crude pale 
yellow oil. ES-MS: [M+H]+ = 416.2.

Part E Synthesis of 2-Sulfobenzaldehyde 6-[5-(6- 
Hydrazinonicotinamido) -4, ،-dimethy^entyloxy]-5-(2-propenyl) -
1,2,3,4-tetrahydronaphthdlen-l-one  Hydrazone

The title compound was prepare by the general procedure 
described above for 2-Sulfobenzaldehyde 6-[5-(6- 
Hydrazinonicotinamido)pentyloxy]-5-(2_p2^^enyl) -1,2,3,4- 
tetrahydronaphthalen-l-one Hydrazone, substituting 6-[N-(tert- 
Butyloxycarbonyl)i5-amino-4,4-dimethylpentyloxy]-5-(2- 
propenyl)-1,2,3,4-tetrahydronaphthalen-l-one. Purification of 
the crude product was accomplished by reversed-phase HPLC on a 
preparative Vydac C18 colurm (2.5 X 25 cm) using a gradient of 
40 to 100% of solution B (90% acetonitrile / 10% 0.05 M 
NH4OAC) over 30 minutes, and solution A (100% 0.05 M NH4OAC) 
to give the title compound as a pale yellow powder. 1H NMR 
(D6-DMS0) 11.40 (br s, OH), 9.01 (s, NH), 8.61 (s, IH), 8.17 
(br t, IH), 8.03 (t, 2Η), 7.82 (d, ArH), 7.78 (dd, IH》, 7.40- 
7.20 (m, ЗН), 6.99 (d, ArH), 5.82 (m, ：CH), 4.89 (m, :CHH), 
4.03 (br t, CH20), 3.36 (in, CH2C：), 3.14 (d, CH2N) , 2.84 (m, 
CH2), 2.50 (m, CH2), 1.97 (m., CH2), 1.75 (m, CH2), 1.40 (m.

204



WO 98/15295 PCT/US97/18096

CH2)z 0.89 (s, 2CH3)； ES-MS: [M+H]+ = 619.3; FAB-HRMS： [M+H] +
=619.2610 (Caled for C33H39N4O6S 619.2590 ت)•

5

10

15

20

25

30

Example 50
Synthesis of 2-Sulfobenzaldehyde 6—[6—(6—
Hydrazinonicotinamido)-5,5-dimethylhexyloxy]-5-(2-propenyl)-
1,2,3,4-tetrahydronaphthalen-l-one  Hydrazone

Part A Synthesis of 6-(tert-Butyldimethylsilyloxy)-2,2- 
dimethylhexanenitrile

The title compound was prepare using the procedure 
described above for 5-(tert-Butyldimethylsilyloxy)2,2م- 
dimethylpentanenitrile. Recovered the title compound as a pale 
yellow liquid which was used without further purification. Ih 

NMR (CDCI3) 3.62 (br t, CH20)/ 1.52 (br s, 3CH2), 1.32 (s, 
2CH3), 0.88 (s, t"Bu), 0.04 (s, 2CH3SÍ); ES-MS: [M+H]+ = 
256.1.

Part B Synthesis of ( 6-Hydroxyl-2,2-dimethylhexyl ) ammoniiim 
chloride

The title compound was prepare using the procedure 
described above for (5-Hyäro^l-2,2-äimethylpentyl)a^onium 
chloride. Recovered the title compound as a colorless oil 
which which was used without further purification. Ih NMR 
(D6-DMS0) 8.02 (br s, NH3)Z 3.38 (t, CH2O), 2.58 (g, CH2N) / 
1.38 (m, CH), 1.22 (m, 2CH2), 0.89 (s, 2CH3); ES-MS: [M+H]+ = 
146.0.
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Part c Synthesis of N" (tert-Butylo)cycarbonyl) -6-âmino-5z 5-، 
dimethylhexanol

The title compound was prepare using the procedure 
described above for N-(tert-Butyloxycarbonyl)-5-amino-4/4- 
dimethylpentanol. Recovered the title compound as ة colorless 
oil. Ih m (CDCI3) 4.60 (br s, NH), 3-58 (t, CHO), 2.88 (d, 
CHN), 2.19 (br s, OH), 1.49 (m, CH2), 1.40 (s, t-Bu), 1.40- 
1.10 (m, 2CH2), 0.81 (s, 2CH3); ES-MS: [M+H]+ = 246.1.

Part D Synthesis of 6-[N-(tert-Butyloxycarbonyl)-6-amino-5,5- 
dimethylhexyloxy]-5-(2-propenyl)-1,2,3,4-tetrahydronaphthalen- 
1-one

The title compound was prepare by the general procedure 
described above for 6-[N-(tert-Butyloxycarbonyl)-5- 
aminopentyloxy] -5- (2٠٠ргорепу1) -1,2,3,4-tetrahydronaphthalen-!■- 
one, substituting N-(tert-Butylo>cycarbonyl)-6-anino-5,5- 
dimethylhexanol. Recovered the title compound as a pale yellow 
oil. IhnMR (CDCI3) 7.69 (d, ArH), 6.81 (d, ArH), 6.75 (brm, 
№), 5.85 (m, :CH), 4.94 (m, :CHH), 4.04 (t, CH2O), 3.37 (m, 
CH2C=), 3.35 (m, CH2N)z 2.82 (t, CH2), 2.46 (t, CH2), 1.96 
(quintet, CH2), 1.68 (m, CH2) , 1.36 (s, t-Bu), 1.17 (m, 2CH2), 
0.76 & 0.74 (2s, 2CH3); ES-MS: [M+H]+ = 430.3.

Part E Synthesis of 2-Sulfobenzaldehyde 6-[6-(6- 
Hydrazinonicotinamido)-5,5-dimethylhexyloxy]-5-(2-propenyl)-
1,2,3,4-tetrahydronaphthalen-l-one  Hydrazone

The title compound was prepare by the general procedure 
described above for 2-Sulfobenzaldehyde 6-[5-(6- 
Hydrazinonicotinamido)pentyloxy]-5-(2-propenyl)-1,2,3,4- 
tetrahydronaphthalen-l-one Hydrazone,substituting 6-[N-(tert- 
Butyloxycarbonyl)-6-axnino-5, S-dimethylhexylo}2) -5- [/؟- 
propenyl)-1/2,3,4-tetrahydronaphthalen-l-one ٠ Purification of 
the crude product was accomplished by reversed-phase HPLC on a 
preparative Vydac C18 colinnn (2.5 X 25 cm) using a gradient of 
40 to 100% of solution B (90% acetonitrile / 10% 0.05 M
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NH4OAC) over 30 minutes, and solution A (100% 0٠05 M NH4٠Ac) 
to give the title compound as a pale yellow powder. Ih NMR 
(D6-DMS0) 11.50 (br s, OH), 9.09 (br s, NH), 8.56 (s, IH), 
8.20 (br s, IH), 8.09 (m, 2Η), 7.82 (d, ArH)/ 7.78 (dd, IH), 
フ,40-7.15 (m, 4Η), 7.08 (s, IH), 6，99 (d, ArH), 6.89 (s, IH)， 
5.85 (m, ：CH), 4.94 (m, ：CHH), 4.06 (br t, CH 〇)，3.35 (m, 
CH2C：), 3.13 (d, CHN), 2.84 (br t, CH2), 2٠50 (m, CH), 1.98 
(m, CH), 1.71 (m, CH), 1.45 (m, CH ), 1.30 (m, CH2), 0.86 
(s, 2CH3); ESMS: [M+H]+ = 633.3; FAB-HRMS: [Μ+Η]633.2752 = ب 
(Caled for C34H41N4O6S = 633.2747).

Example 51
Synthesis of 2-Sulfobenzaldehyde 6-[4-(6-
Hydrazinonicotinainidojbutoxy] -5- (2-propenyl) -1,2,3,4- 
tetrahydronaphthalen-l-one Hydrazone

Part A Synthesis of 6-[N-(tert-Butyloxycarbonyl)-4- 
aminobutoxy]-5-(2-propenyl)-1,2,3,4-tetrahydronaphthalen-l-one

The title compound was prepare by the general procedure 
described above for 6- [N،1 (tert-Butyloxycarbonyl) -5- 
aminopentyloxy]-5-(2-propenyl)-1,2,3,4-tetrahydronaphthalen-l- 
one, substituting N-(tert-Butyloxycarbonyl)-4-aninobutanol. 
Recovered the title compound as a white solid. Ih NMR (CDCI3) 

7.98 (d, ArH), 6.80 (d, ArH), 5.85 (m, =CH), 4.94 (dd, ：CHH), 
4.88 (dd, :CHH), 4.55 (br s, NH), 4.03 (t, CHO), 3.42 (m, 
CH2C：), 3.17 (g, CH2N), 2.87 (t, CH2), 2.57 (t, CH2), 2.07 
(quintet, CH2), 1.82 (quintet, CH2) , 1.68 (quintet, CH2), 1.43 
(s, t-Bu); ES-MS: [M+H]+ = 374.4.
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The title compound was prepare by the general procedure 
described above for 2-Sulfobenzaldehyde 6-[5-(6- 
Hydrazinonicotinamido)pentyloxy]-5-(2-propenyl)-1,2,3,4- 
tetrahydronaphthalen-l-one Hydrazone, substituting 6-[N-(tert- 
Butyloxycarbonyl)-4٠aminobutoxy]-5-(2-propenyl)-1,2,3,4- 
tetrahydronaphthalen-l-one. Purification of the crude product 
was accomplished by reversed-phase HPLC on a preparative Vydac 
C18 coliOTn (2.5 X 25 cm) using a gradient of 40 to 100% of 
solution B (90% acetonitrile / 10% 0.05 M NH4OAC) over 30 
minutes, and solution Ά (100% 0.05 M NH4OAC) to give the title 
compound as a pale yellow powder. Proton NMR spectral data 
indicated the presence of some triethylanoniiun salts. Ih NMR 
(D6-DMS0) 11.45 (br S/ OH), 9.04 (br s, ΝΗ)Ζ 8.56 (s, IH), 
8.40 (br s, IH), 8.05 (br s, 2Η), 7.82 (d, ArH), 7.77 (dd/
IH), 7.35 (Ш/ IH), 7.22 (d， 1Η)， 7.02 (d/ ArH), 5.84 (m, =CH),
4.93 (in, ：CHH), 4.10 (t, CH20), 3.40 (m, CH2C：), 3.25 (m,
CH2N) , 3.10 (m, CH2Nsalt), 2.84 (t/ CH2), 2.50 (Ш/ CH2), 1.98 
(quintet, CH2), 1.80-1.55 (m, 2CH2), 1.17 (t, CH3CH2N salt);

C30H33N4O6S = 577.2121).
ES-MS: [Μ-Η]- ; 575.3; FAB-HRMS: [Μ+Η]577.2130 = ب (Caled for

Example 52
Synthesis of 2-Sulfobenzaldehyde 6-[3-(6-
Hydrazinonicotinamido)propoxy]-5-(2-propenyl)-1,2,3,4- 
tetrahydronaphthalen-l-one Hydrazone
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Part A Synthesis of 6- [N- ( tert-ButyliO^carbonyl ) -3 - 
aminopropoxy]-5-(2-propenyl)-1,2,3,4-tetrahydronaphthalen-l- 
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The title compound was prepare by the general procedure 
described above for 6-[N-(tert-Butylo^carbonyl)-5- 
aminopentyloxy]-5-(2-propenyl)-1,2,3,4-tetrahydronaphthalen-l- 
one, substituting N-(tert-Butyloxycarbonyl)-З-aminopropanol. 
Recovered the title compound as ة white solid. Ih NMR (CDCI3) 

8.00 (d, ArH), 6.82 (d, ArH), 5.90 (m, =CH), 4.98 (dd, =CHH), 
4.86 (dd, ：CHH), 4.75 (br s, NH), 4.08 (t, CH20), 3.43 (d, 
CH2C=), 3.32 (q, CH2N), 2.88 (t, CH2), 2.58 (t, CH2), 2.08 
(quintet, CH2), 2.02 (quintet, CH2), 1.43 (s， t-Bu); ES-MS： 
[M+H]+ = 360.3.

Part B Synthesis of 2-Sulfobenzaldehyde 6-[3-(6-
Hydrazinonicotinamido)propoxy]-5-(2-propenyl)-1,2,3,4- 
tetrahydronaphthalen-l-one Hydrazone

The title compound was prepare by the general procedure 
described above for 2-Sulfobenzaldehyde 6-[5-(6- 
HydrazinonicotinÉdo)pentyloxy] -5- (2-propenyl) -1,2,3,4- 
tetrahydronaphthalen-l-one Hydrazone, substituting 6-[N-(tert- 
Butyloxycarbonyl)-3-aminopropoxy]-5-(2-propenyl)-1,2,3,4- 
tetrahydronaphthalen-l-one. Purification of the crude product 
was accomplished by reversed-phase HPLC on a preparative Vydac 
C18 colinnn (2.5 X 25 cm) using a gradient of 40 to 100% of 
solution B (90% acetonitrile / 10% 0.05 M NH4OAC) over 30 
minutes, and solution A (100% 0.05 M NH4OAC) to give the title 
compound as an off-white powder. Proton NMR spectral data 
indicated the presence of some triethylammoniiim salts. Ih NMR 
(D6-DMS0) 9٠04 (br s, NH), 8.58 (s, IH), 8.45 (br s, IH), 8.05 
(br t, 2Η), 7.83 (d, ArH), 7.77 (dd, IH), 7.34 (m, IH), 7.23 
(d, IH), 7.02 (d, ArH), 5.82 (m, =CH), 4.97 (m, =CHH), 4.13 
(t, CHO), 3.44 (br d, CHC ), 3.32 (m, CH2N〉, 3.10 (mz CH2N 
salt), 2.87 (t, CH2), 2.50 (m, CH2), 2.01 (m, 2CH2), 1.17 (t, 
CH3CH2N salt); ES-MS: [M+H]+ = 563.4; FAB-HRMS: [Μ+Η] ب = 
563.1978 (Caled for C29H31N4O6S = 563.1964)•
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Example 53
Synthesis of 2-Sulfobenzaldehyde 6-[2-(6-
Hydrazinonicotinamido)ethoxy]-5-(2-propenyl)-1,2,3,4- 
tetrahydronaphthalen-l-one Hydrazone

Part A Synthesis ◦f 6-[N-(tert-Butyloxycarbonyl)-2- 
aminoethoxy]-5-(2-propenyl)-1,2,3,^-tetrahydronaphthalen-l-one

The title compound was prepared by the general procedure 
described above for 6-[N-(tert-Butyloxycarbonyl)-5- 
aminopentyloxy]-5-(2-propenyl)-1,2,3,4-tetrahydronaphthalen-l- 
one, substituting N-(tert-Butyloxycarbonyl)-2-aminoethanol، 
Recovered the title compound as a white solid. Ih NMR (CDCI3) 
8.00 (d, ArH), 6.81 (d, ArH), 5.90 (m, ：CH), 5.00 (dd, :CHH), 
4.90 (br s, NH), 4.89 (dd, CHH), 4.08 (t, CHO), 3.54 (q, 
CH2), 3.44 (d, CHC ), 2.88 (t, CH ), 2.58 (t, CH2), 2.09 
(quintet, CH), 1.36 (m, ЗСН2) , 1.43 (s, t-Bu); ES-MS: [M+H] + 
=346.2.

Part B Synthesis of 2-Sulfobenzaldehyde 6-[2-(6- 
Hydrazinonicotinamido)ethoxy]-5-(2-propenyl)-1,2,3,4- 
tetrahydronaphthalen-l-one Hydrazone

The title compound was prepare by the general procedure 
described above for 2-Sulfobenzaldehyde 6-[5-(6- 
Hydrazinonicotinamido)pentyloxy]-5-(2-propenyl)-1,2,3,4- 
tetrahydronaphthalen-l-one Hydrazone, substituting 6-[N-(tert- 
Butyloxycarbonyl)-2-aminoethoxy]-5-(2-propenyl)-1,2,3,4- 
tetrahydronaphthalen-l-one. Purification of the crude product 
was accomplished by reversed-phase HPLC on a preparative Vydac 
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C18。。11그皿 (2.5 X 25 cm) using ة gradient of 40 to 100% of 
solution B (90% acetonitrile / 1◦% 0.05 M NH4OAC) over 30 
minutes, and solution A (100% 0.05 M NH4OÄC) to give the title 
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compound as a pale yellow powder. Proton NMR spectral data 
indicated the presence of some triethylainmonilwim salts. Ih NMR 
(D6-DMS0) 9.21 (br s, NH)/ 8.80 (br s, IH), 8.52 (s, IH), 8.18 
(brm, 2Η), 7.82 (d, ArH)/ 7.79 (dd, IH), 7.41 (m, IH), 7.22 
(d, IH), 7.05 (d, ArH), 5.80 (m, ：CH), 4.88 (m, :CHH), 4.21 
(t, CH◦)， 3.67 (m, CH2C=), 3.40 (m, CHN), 3.10 (m, CH2N 
salt), 2.85 (t/ CH2), 2.50 (m, CH2) , 1.97 (quintet, CH2) , 1.17 
(t, CH3CH2N salt); ES-MS: [M+H]+ : 549.2ء 醐ーHRMS: [M+H]+ = 
549.1792 (Caled for C28H29N4O6S = 549.1808).

Example 54
Synthesis of 2-[[[5-[[2,2-Dimethyl-6-[(4-(3,4- 
methylenedioxyphenyl)-6-phenyl-2-pyridinyl)oxy]-1- 
hexanamino]carbonyl]-2-pyridinyl]hydrazono]methyl]- 
benzenesulfonic acid

Part A Preparation of 2,2-Dimethyl-6-[(4-(3,4-
methylenedioxyphenyl)-6-pheny!٠-2-pyriâinyl)oxy] -hexanenitrile

4-(3,4-Methylenedioxyphenyl)-6-phenyl-2-pyridone (1.1 g, 
3.77 Ю1) was dissolved in dimethylformamide (60 mL) . 6-
Br٠mo-2,2-dimethylhexanenitrile (1.54 g, 7.54 mmol) and silver 
carbonate (1.04 g, 3.77 10Ι) were added, and the reaction was 
reiluxed in the dark for 36 h. The reaction was then cooled.
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 ilcered, and concentrated under high vacuii The residue was□؛
brought 叩 in methylene chloride and passed through silica 
gel. The filtrate was concentrated under high vacuvm. The 
resulting residue was recrystallized from hexane:ethyl acetate 
to give 1.18 g (76%〉 of product.
ESMS: Caled, for Ο26Η26Ν2٥3λ 414.19; Found 415.3 [M+H]+l

Part B Preparation of l-Amino-2,2-dimethyl-6-[(4-(3,4- 
methylenedioxyphenyl)-6-phenyl-2-pyriainyl)oxy]-hexane

To a dry flask was added aluminum chloride (0.707 g, 5.30 
mmol). The flask was cooled to less than o٠c with an 
ice/ethanol bath. Ether (10 mL) was added, and the reaction 
was stirred for 5 minutes until the aliiminiixn chloride 
dissolved. Lithium aliiniwim hydride (0.201 g, 5.30 mmol) was 
then added, and the reaction was heated to reflux. 2,2- 
Dimethyl-6-[(4-(3,4-methylenedioxyphenyl)-б-phenyl-2- 
pyhdinyl) oxy]-hexanenitrile (l.Og, 2.41 Ю1) was dissolved 
in ether (5 mL) and added dropwise to the refluxing solution. 
After addition was complete, the reaction was stirred for 5 
hours at room te٠erature. The reaction was then quenched 
with water. Aqueous sulfuric acid (6 N) was added until a 
clear solution formed. This mixture was then extracted with 
ether (ЗХ). The aqueous layer was then cooled in an ice bath 
and basified to pH 14 with 50% aq. sodium hydroxide. The 
resulting solution was then extracted with ether (4Χ). The 
organic layer was washed with saturated NaCl, dried over 
magnesium sulfate, and evaporated to give an oil. The oil was 
crystallized from hexane:ethyl acetate to give 0.3184 g (31%) 
of product. ESMS: Caled, for C26H30N2O3, 418.23; Found, 
419.3 [Μ+Η1+1

Part c Preparation of 2-[[[5-[[2,2-dimethyl-6-[(4-(3,4- 
methylenedioxyphenyl)-6-phenyl-2-pyridinyl)oxy]-1- 
hexanamino]carbonyl]-2 -pyridinyl]hydrazono]methyl]- 
benzenesulfonic acid
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1-Ämino-2,2-dimethyl-6-[(4-(3,4-methylenedioxyphenyl)-6- 
phenyl-2-pyridiny].) oxy] -hexane (0.100 g, 0.239 mmol·) was 
dissolved in dimethylformamide (5 mL). Triethylamine (99.7 
ць, 0.717 mmol) was added and the reaction was stirred for 5 
minutes . 2-[[[5~[[(2,5—Dioxo-l-pyrrolidinyl) oxy]carbonyl]-2- 
pyridinyl]hydrazono]methyl]-benzenesulfonic acid, monosodium 
salt ( 0.126 g, 0.287 mmol) was added and the reaction was 
stirred for 24 hours under nitrogen. The reaction was then 
concentrated to an oil under high vacuum. The oil was 
triturated with ethyl acetate. The crude product was then 
purified by preparative HPLC Method 1 to give 16 mg (9%) of 
product. HRMS: Caled, for C39H39N5O7S + H, 722.2648; Found, 
722.2669.

Example 55.
Synthesis of N- [2f2-Dimethyl-6-[(4-(3,4-methylenedioxyphenyl)- 
6٠phenyl-2-pyridinyl) oxy] -hexyl] -bis-s- (li-etho^ethylmercapto- 
a.cetyl ) pentanoate

l-Amino-2,2-dimethyl-6-3,4)-4)؛-methylenedioxyphenyl)-6- 
phenyl-2-pyridinyl) 0^] -hexane (0.010 g, 0.0238 tol) , as 
described in Example 54, Part B, was dissolved in 
dimethylformamide (1 mL) . Triethylamine (10.0 gL, 0.0286 
mmol) was added and the reaction was stirred for 5 minutes. 
Tetrafluorophenyl bis-S-(l-ethoxyethylmercapto- 
acetyl)pentanoate (МАРТ, 0.015 g, 0.0262 mmol) was added and 
the reaction was stirred for 24 hours under nitrogen. The 
reaction was then concentrated to an oil under high vacuum. 
The oil was triturated with ethyl acetate to give 20.0 mg 
(100%》of product. HRMS: Calc, for C43H60N4O8S2 + H, 
825.3931; Found, 825.3959.

213



WO 98/15295 PCT/US97/18096

Example 56
Synthesis of 2- [ [ [5- [ [N- 6٠ /4) ] -6حd.iphenyl٠٠2-pyriäinyl) oxy]- 
hexanoyl] -glycine-alpha-aniino] carbonyl] -2-
pyridinyl]hydrazono]-methyl]-benzenesulfonic acid
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Part A Preparation of 2-amino-[21-Ν٠-[6-[(4,6-diphenyl-2- 
pyridinyl)o^y]—hexanoyl)—amino]ethanoic acid trifluoroacetic 
acid salt

NH٠٦FA

Wang Resin (0.60 ю1/д) (5 g, 3.0 mmol) was placed in a
reaction vessel. To this was added dimethylformamide (100 mL) 
and the reaction was rotated for 10 min. The DMF was removed, 
and the following were added: Fmoc-Gly(ΝΗ-Boc)-OH (2.46 g, 6.0 
mmol); НАТО (2.85 g, 7.5 lol) ; diisopropylethylamine (3.13 
mL, 18.0 Ю1) ; di^thylformamide (50 mL) . The reaction was 
rotated for 24 h. The resin was then washed with 100 mL of 
DMF зх, MeOH lx, DCM ЗХ, MeOH 2Χ, DCM ЗХ. The resin was dried 
under vacuum. The new substitution was determined using the 
picric acid assay (0.495 I٠l/g). The resin was then capped: 
to the resin was added pyridine (3 mL), benzoyl chloride (3 
mL), in dichloroethane (80 mL), and the reaction was rotated 
for 2 h. The resin was then washed with 100 mL· of DCE ЗХ, DCM 
ЗХ, MeOH lx, DCM 2Χ, MeOH 2Χ, DCM 2Χ. The resin was dried 
under high vacuum.

214



WO 98/15295 PCT/US97/18096

5

10

15

20

25

30

35

To a teabag (5x5cm polypropylene filter, 0.75 μm mesh) 
was added 0.50 g of Fmoc-Gly(ΝΗ-Boc)-Wang Resin prepared 
above. The teabag was washed with the following (10 ml/bag) 
DMF 2x3 min, 20% piperidine in DMF solution 1x3 min, 20% 
piperidine in DMF solution 1 X 30 min, DCM 8x3 min, and DMF 
3x3 min. To the reactor was added 3 equivalents of 6-[(4,6- 
diphenyl-2-pyridinyl) oxy]-hexanoic acid, five equivalents of 
each of the following; HBTU, HOBT, 
diisopropylethylamine(DIEA) and DMF (lOml/bag). The bag was 
then shaken overnight for about 18 hours. The bag was then 
washed with the following (lOml/bag) : DMF 3x3 min, DCM 8 X 
3 min. The bag was dried under high vacuum· The contents of 
the bag was then placed in a small erlenmeyer flask. To the 
flask was added cleavage cocktail (10 mL〉 (95% trifluoroacetic
acid, 2.5% triisopropylsilane, and 2.5% water). The resin was 
allowed to sit for two hours while occasionally being swirled.
After each
additional
was 15 mL·

swirl the side of the flask was rinsed with 
cocktail until the total volume of cocktail added
After two hours, the resin was filtered and washed

with TFA 2x4 mL٠ The filtrate was concentrated to an oil 
under high vacuum. The oil was triturated with ether to give 
96 mg of product. ESMS: Caled, for C25H27N3O4 z 433 ٠ 20 ; 
Found, 434.3 [Μ+Η1+1

Part B Preparation of 2-[[[5-[[N-[6-[(4,6-diphenyl-2- 
pyridinyl)oxy]-hexanoyl]-glycine-alpha-amino]carbonyl]-2- 
pyridinyl]hydrazono] -methyl] -：benzenesulfonic acid

2-Amino- [2 ' -Ν' - [6- [ (4,6-diphenyl-2-pyridinyl)oxy]- 
hexanoyl]-amino]ethanoic acid trifluoroacetic acid salt (0.040 
g, 0.0731 mmol) was dissolved in dimethylformamide (2 mL) ٠ 

Triethylamine (30.6 ць, 0.219 mmol) was added and the reaction 
was stirred for 5 minutes. 2-[[[5-[[(2,5-Dioxo-l- 
pyrrolidinyl) oxy]carbonyl]-2-pyridinyl]hydrazono] methyl ]- 
benzenesulfonic acid, monosodium salt (0.0386 g, 0.0877 tol) 
was added and the reaction was stirred for 24 hours under 
nitrogen. The reaction was then concentrated to an oil under 
high vacuum· The oil was triturated with ethyl acetate. The 
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crude product was then purified by preparative HPLC Method 3 
to give 12 mg (22%) of product. HRMS： Caled, for C38H36N6O8S 
+ H,737.2394; Found,737.2420.
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HPLC Method 3
Instrument: Rainin Rabbit; Dynamax software
Column: Vydac C-18 (21.2 mm X 25 cm)
Detector: Knauer M
Flow Rate: 15ml/min
Column Temp: RT
Mobile Phase： A: ¾0

B: ÄCN/H20 (9:1)
Gradient: Time (min) %A %B

0 60 40
20 40 60
21 0 100
30 0 100
31 60 40

Example 57
Synthesis of 2-Acetyl-4-ethyl٠[5-[6-[[6-[[[(2- 
sulfonylphenyl) methylene]hydrazino]-3 - 
pyridinyl]carbonyl]amino]hexyl]oxy]phenol

Part A Preparation of 2-Hydroxy-5-ethyl-4-[Lb"(N-tert- 
butyloxycarbonyl) aminohexyl]oxy]acetophenone

2,4-Dihydro:xy-5-ethyl-acetophenone  (1.5 g, 8.32 Ю1) and 
N-tert-butyloxycarbonyl-6-bromohe^lamine (2.45 g, 8.73 lol) 

were dissolved in methylethylketone (5.5 mL) ٠ Potassium 
carbonate (2.01 g, 14.6 mmol), potassium iodide (0.276 g, 1.66 
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tol) and methyl sulfoxide (1.2 mL) were added and the 
reaction was heated to reflux for 30 h. The reaction was 
cooled, brought up ئ water, and extracted with toluene. The 
organic layer was washed with 1.0 N NaOH (ЗХ), IN HCl (IX), 
and water. The organic layer was then stirred with silica gel 
for 15 min. The silica was removed by filtration. The 
filtrate was concentrated. The resulting solid was brought up 
in hexane and filtered and dried to give 1.63 g (52%) of 
product.
ESMS： Caled, for C21H33NO5, 379.24; Found, 380.3 [M+H]+l

Part B Preparation of 2-Hydroxy-5-ethyl-4-[[6- 
aminohexyl]oxy]acetophenone trifluoroacetate salt

2-Hydroxy-5-٠ethyl-4-[[6٠-<N-tert-butyloxYcarbonyl)'- 
aminohexyl]oxy]acetophenone (0.100 g, 0.264 醐〇1) was 
dissolved in methylene chloride (1.5 mL). Trifluoroacetic 
acid (1.5 mL) was added, and the reaction was stirred for 2 h. 
The reaction was concentrated under high vacuLim. The 
resulting oil was brought up 50:50 acetonitrile/water and 
lyophilized to give 100.2 mg (97%) of product.
ESMS: Caled, for C16H25NO3, 279.18; Found, 280.2 [Μ+Η3+1.

Part c Preparation of 2-Äcetyl-4-ethyl-[5-[6- [ [6- [ [ [ (2- 
sulfonylphenyl)methylene]hydrazino]-3-
pyridinyl]carbonyl] amino]hexyl]oxy]phenol

2-Hydroxy-5-ethyl-4~[[б-aminohexyl]oxy]acetophenone 
trirluoroacetate salt (0.095 g, 0.241 ю1) was dissolved in 
dimethylformamide (5 mL). Triethylamine (100.
9 ць, 0.723 mmol) was added and the reaction was stirred for 5 
minutes . 2-[[[5-[[(2,5-Dioxo-l-pyrrolidinyl) oxy]carbonyl]-2-
pyridinyl]hydrazono]methyl]""benzenesulfonic acid, monosodium 
salt (0.127 g, 0.289 mmol) was added and the reaction was 
stirred for 24 hours under nitrogen. The reaction was then 
concentrated to an oil under high vacuLim. The oil was 
triturated with ethyl acetate. The crude product was then 
purified by preparative HPLC Method 2 to give 3.1 mg (2%〉 of
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product. HRMS: Caled, for C29H34N4O7S + H, 583.2226; Found, 
583.2213.

Example 58
Synthesis of 2,4-Diethyl-[5-[5,5-dimethyl-6-[[6-[[[(2- 
sulfonylphenyl ) methylene]hydrazino]-3-
pyridinyl]carbonyl] amino]hexyl]oxy]phenol

Part A: Preparation of 2-Benzyloxy-5-ethyl-4-[(5-methyl-5- 
cyanohexyl) oxy-acetophenone

2-Hydroxy-5-ethyl-4-[(5-methyl-5-cyanohexyl)oxy- 
acetophenone (2.8 g, 9-22 腿〇1) , as described in Example 13, 
Part А/ was dissolved in dimethylformamide (40 mL). Potassium 
carbonate (2.04 g, 14.8 詡〇1) and benzyl bromide (2.19 mL, 
18.4 腿〇1) were added and the reaction was heated to 75'c for 
18 h. The reaction was cooled, filtered and concentrated. 
The resulting oil was brought up in ethyl acetate. The 
organic layer was washed with water, brine, dried over 
magnesium sulfate, filtered and concentrated. The crude 
product was puriried by tlash chromatography using 6:1 
hexane:ethyl acetate followed by 3:1:0.05 hexane:ethyl 
acetate：methanol to give 1.79 g (49%)of product. ESMS: Caled, 
for C25H31NO3, 393.23; Found 394.3 [M+H]+l

Part B： Prepararon of 1-Вепгу1оху-2,4-äiethyl-5- [(5,5- 
dimethyl-6-aminohexyl)oxy]benzene

To a dry flask was added aluminum chloride (0.186 g, 13.9 
讓〇1〉. The flask was cooled to less than o٥c with an 
ice/ethanol bath. Ether (5 mL) was added, and the reaction

218



WO 98/15295 PCT/US97/18096

5

10

15

20

25

30

35

was stirred for 5 minutes until the aluminum chloride 
dissolved. Lithium aluminum hydride (0..0531 gz 13.9 mmol) 
was then added, and the reaction was heated to reflux. 2- 
Benzyloxy-5-ethyl-4-[ (5-methyl-5-cyanohe:xyl) oxy-acetophenone 
(0.250 g, 0.635 mmol) was dissolved in ether (2 mL) and added 
dropwise to the refluxing solution. After addition was 
complete, the reaction was stirred for 5 hours at room 
temperature. The reaction was then quenched with water. 5Ν 
hydrosulfuric acid was added until ة clear solution formed. 
This mixture was then extracted with ether (ЗХ). The aqueous 
layer was then cooled in an ice bath and basified to pH 14 
with 50% aq. sodium hydroxide. The resulting solution was 
then extracted with ether (4Χ). The organic layer was washed 
with water, saturated NaCl, dried over magnesium sulfate, and 
evaporated to give 0.140 g (57%) of product as an oil. ESMS: 
Caled, for C25H37NO2, 383.28; Found, 384.4 [M+H]+l

Part c Preparation of 2,4-Diethyl-5-5,5)ح-dimethyl-6- 
aminohexyl) oxy]phenol

A small round bottom was purged with nitrogen. To this 
was added palladium on carbon (10 mg, 10%w/w) followed by 
ethanol (5 mL). l-Benzyloxy-2,4-diethyl-5-[(5,5-dimethyl-6- 
^inohexyl)oxy]benzene (0.100 g, 0.527 mmol) was dissolved in 
ethanol (5 mL) and added to the reaction. The reaction was 
evacuated and purged with nitrogen twice, and then evacuated 
and opened to hydrogen twice. The reaction was stirred under 
hydrogen for 1 h. The reaction was filtered through celite, 
washed with ethanol. The filtrate was concentrated under high 
vacuum to give 67.4 mg (88%) as an oil. ESMS: Caled, for 
CI8H31NO2, 293.24; Found, 294.3 [M+H]+l

Part D Preparation of 2,4-Diethyl-[5-[5,5-dimethyl-6-[[6- 
[[[(2-sulfonylphenyl)methylene]hydrazino]-3- 
pyridinyl]carbonyl] amino]hexyl]oxy]phenol

2,4-Diethyl ٠5-[(5,5-dimethyl-6-aminohexyl) oxy]phenol 
(0.040 g, 0.136 Ю1) was dissolved in dimethylformamide (2
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mL). Triethylamine (56.8 цъ, 0.408 mmol) was added and the 
reaction was stirred for 5 minutes. 2-[[[5-[[(2,5-Dioxo-l- 
pyrroliainyl) oxy]carbonyl]-2-pyridinyl]hydrazono]methyl]- 
benzenesulfonic acid, monosodium salt (0.072 g, ◦.163 mmol) 
was added and the reaction was stirred for 24 hours under 
nitrogen. The reaction was then concentrated to an oil under 
high vacuum. The oil was triturated with ethyl acetate. The 
crude product was then purified by preparative HPLC Method 2 
to give 15.1 mg (19%) of product. MS: Caled, for 
C31H40N4٥6S + Н/ 597.2747; Found, 597.2754

Example 59
Synthesis of 2-(5-Carboxypentyloxy)-6-[6-[[4-acetyl-2-ethyl-5- 
hydroxyphenyl]oxy]hexyl]benzenepropanoic acid

Part A Preparation of 2-(б-Methoxy-ô-oxohexyloxy)-6-[6-[[4- 
acetyl-2ëthyl-5-hydroxyphenyl ]。xy] hexyl ] benzenepropanoic acid 
methyl ester

2,4-Dihydroxy-5-ethyl-acetophenone  (20.8 mg, 0.117 mmol) 
and 2-(6-Methoxy-6-ox٠hexylo:?<y)-6- [6-ioäohe^l]benzene- 
propanoic acid methyl ester (50 mg, 0.0964 mmol) were 
dissolved in acetonitrile (5 mL). Potassium carbonate (53.3 
mgz 0.386 mmol) was added, and the reaction was heated to 80٠c 
overnight. The reaction was concentrated under high vacm. 
The resulting residue was brought up in ethyl acetate and 
washed with water, brine, dried over magnesium sulfate, 
filtered, and evaporated. The resulting crude product was
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puriried by flash colujim chromatography (5:1 hexane:ethyl
acetate) to give 38.1 mg (69%) of product. MS : Calca, for
СззН4б٥8٨ 570.32; Found, 571.4 [M+H]+l
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Part B Preparation ◦f 2٠(5-Carboxypentyloxy)-6-[6- [ [4- 
acetyl-2-ethyl-5-hydro:xyphenyl]oxy]hexyl]benzenepropanoicacid

2-(6-Methoxy-6-oxohexyloxy)-6-[6-[[4-acetyl-2-ethyl-5- 
hydroxyphenyl]oxy]hexyl]benzenepropanoic acid methyl ester 
(25.8 mg, ◦.◦452 mmol) was dissolved in tetrahydrofuran (5 
mL) . Lithium hydroxide monohydrate (18.9 mg, 0.452 Ю1) was 
dissolved in water (1 mL) and added to the reaction. The 
reaction was stirred for 18 h. The reaction was then 
concentrated, brought up in water, acidified to pH 5 with IN
HCl, and extracted with ethyl acetate. The organic layer was 
washed with water, brine, dried over magnesil sulfate.
filtered, and evaporated.
with hexane:ethyl acetate

The resulting oil recrystallized
to give 24.5 mg (100%) of product，

MS: Caled. for C31H42O8 + H, 543.2958; Found, 543.2946

Example 60
Synthesis of 2-((tert-butyl)oxycarbonyl)-7-(5-(4,б-diphenyl(2- 
pyridyloxy))pentyloxy)-1,2,3,4-tetrahydro-isoquinoline-3- 
carboxylic acid

Part A： Preparation of 5-(4,6-diphenyl"2-pyridyloxy)- 
pentyl acetate
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A mixture of 4,6-diphenyl-2-pyridone (2.5 g, 10.1 mmol), 
N,N-dimethylfo^aide (137.5 mL) , methyl б-bromohexanoate (3.17 
g, 15.15 mmol) and silver carbonate (2.9 g, 7.58 丽〇1) was 
heated at 110 。c in the dark for 48 h. The mixture was 
allowed to cool to room temperature, filtered, and 
concentrated under high vacuum. The residue was purified by 
silica gel flash chromatography (hexane/ethyl acetate, 10:1) 
to give 2.85 g (75%) of product. Ih NMR (CDCI3)： 8.12-6.90 (m, 
12Η), 4.52 (t, 2Η), 4.18 (t, 2Η), 2.05 (s, ЗН), 1.98—1.50 (m, 
6Η); ESMS : Calculated for C24H25NO3/ 375.18 Found 376.3
[M+H]+l； Rt： 21.013 min (88.5% pure, Vydac C18 column; 
gradient 20 to 100% acetonitrile/water + 0.1% TFA over 30 
min).

Part B: Preparation of 5-(4,6-Diphenyl-2-pyriayloxy)-
pentan-lõl

A solution of 5- (4,6-diphenyl-2-pyridy_Lo^) -pentyl 
acetate (2.85 g, 7.59 lol) in MeOH (107 mL)was treated with 
IN NaOH (26.82 mL) and stirred at room temperature for 16 h. 
The solvent was evaporated in vacuo, and the residue was 
acidified with 10% KHSO4 and extracted with EtOAc (Зх). The 
combined organic extracts were washed with saturated NaCl, 
dried over MgS٥4, nltered and concentrated under high vacuum 
to afford 2.3 g (91%) of a yellowish solid. The product was 
used without further purification. Ih NMR (CDCI3) : 8.15-6.90

(m, 12Η), 4.56 (t, 2Η), 3.76 (t, 2Η), 1.95-1.50 (m, 7H); ESMS: 
Calculated for C22H23NO2/ 333.17 Found 334.3 [Μ+Η1+1； Rt=
17.468 min (96.6% pure, Vydac C18 column; gradient 20 to 100% 
acetonitrile/water + 0.1% TFA over 30 min).
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Part С : Preparation of (5-(4 6 نم-diphenyl(2-
pyridyloxy))pentyl) (methylsulfonyl)oxy.

A mixture of 5-(4,6-diphenyl-2-pyridyloxy)-pentan-1-οΙ 
(2.3 g, 6.9 mmol), ethyl acetate (50 mL), triethylamine (7.4 
mL) and methanesulfonyl chloride (3.4 g, 29.7 mmol) was 
stirred at 0-5 ٠c for 4 h and refrigerated for 24 h. The 
mixture was acidified with IN HCl and extracted with ether. 
The ether extract was washed with water and brine, dried over 
MgS04, filtered and concentrated in vacuo to give 2.8 g (98%) 
of a yellowish solid which was used without further 
purification. Ih NMR (CDCI3): 8.14-6.90 (m, 12Η), 4.56 (t, 

2Η)， 4.34 (t, 2Η), 3-05 (s, ЗН), 1.98-1.52 (m, 7Η); ESMS: 
Calculated for C23H25NO4S, 411.15 Found 412.3 [M+H]+l； Rt=
18.935 min (97.0% pure, Vydac C18 colimm； gradient 20 to 100% 
acetonitrile/water + 0.1% TFA over 30 min).

Part D: Preparation ◦f 2-((tert-butyl)oxycarbonyl)—7-
hydroxy-1,2,3,4-tetrahydroiso^inoline-3-carboxylic acid

الر\ر٢ذ0٠لمي

To a solution of L-l,2,3,4-tetrahydro-7- 
hydroxylisoquinoline-3-carbo^lic acid (Ig, 5.18 iol) in DMF 
(5.3 mL·) was added triethylamine (0.87 mL, 6.23 lol) followed 
by di-t-butyl-dicarbonate (1.13 g, 5.18 mmol). The mixture was 
stirred at room temperature for 17 h, evaporated in vacuo, 
dissolved in a minimum amount of ethyl acetate and filtered 
through silica gel using ethyl acetate as eluent. The 
filtrate was concentrated under high vacuiira to give 1.2 g 
(79%) of a yellowish solid which was used without further 
purification. ESMS: Calculated for C15H19NO5, 293.13 
Found 292.2 [Μ-Η1-1; Rt= 9.091 min (92.1% pure, Vydac C18 
column， gradient 20 to 100% acetonitrile/water + 0.1% TFA over 
30 min).

223



WO 98/15295 PCT/US97/18096

5

10

15

20

25

30

Part Ξ: Preparation 。f 2—((tert—butyl)oxycarbonyl)_フ_

(5-(4,б-diphenyl(2-pyridyloxy))pentyloxy)-1,2,3,4-tetrahydro- 
isoquinoline-3-carbo^lic acid

A solution of 2- ( (tert-butyl) oxycarbonyl) -7-hydro^çy-- 
1,2/3,4-tetrahydroisoquinoline-3-carboxylic acid (72 mg, 0.244 
mmol) in DMF (0.53 mL) was treated with NaH (50% dispersion 
in oil, 6.4 mg, 0.268 iol) and stirred at 0 °C for lh. A 
solution of (5-(4,б-diphenyl(2- 
pyridyloxy) )pentyl) (methylsulfonyl)o^ (50 mg, 0il22iol) in 
DMF (0.20 mL) was added dropwise and the mixture was stirred 
at room temperature for 24 h. The solvent was removed in 
vacuo, and the residue was purified by reverse-phase HPLC 
(water-acetonitrile gradient containing 0.1% TFA) to afford 47 
mg (63%) of a white powdered solid. Ih m (CDCI3) : 8.18-
6.60 (m, 15Η), 4.50-4.38 (m, 3Η), 4.05 (m, llH), 3.18 (t, 2Η), 
1.98-1.60 (m, 6Η), 1.50 (m, 9Η). ESMS: Calculated for 
C37H40N2O6/ 608.29 Found 607.3 [M-H]-l; Rt： 22.403 min
(96.5% pure, Vydac C18 column; gradient 20 to 100% 
acetonitrile/water + 0.1% TFA over 30 min).

Example 61
Synthesis of 3-(4-(5-(4,б-diphenyl(2-pyridyloxy))pentyloxy)-3-
ethoxyphenyl)-N-((b-nydrazino(3-pyridyl)) sulfonyl) prop-2- 
enamiae

ΝΗΝΗ2

Part A: Preparation of 4-(5-(4,б-diphenyl(2-pyridyl٠
oxy) )pentyloxy) -З-etho^benzaldehyde
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A mixture of (5-(4ك б-diphenyl(2-pyridyloxy))pentyl)- 
(methylsulfonyl)oxy (0.5 g, 1.21 醐〇1), 3-ethoxy-4-hydroxyl 
benzaldehyde (0.2 g, 1.21 Ю1) , N,N-dimethylforamide (17 mL) 
and cesium carbonate (0.79 g, 2.43 mmol) was heated at 60 ٠c 
for 18 h٠ The mixture was concentrated under high vacuum, 
taken up in water, and extracted with EtOAc (Зх). The 
combined organic extracts were washed with saturated NaCl, 
dried over MgS٥4, filtered and evaporated in vacuo to afford 
0.38 g (65%) of product which was used without further 
purification. ESMS: Calculated for C31H3I4, 41.23ج Found 
482.4 [M+H]+l； Rt： 22.024 min (83.4% pure, Vydac C18 column; 
gradient 20 to 100% acetonitrile/water + 0.1% TFA over 30 
min).

Part B： Preparation of ethyl 3-(4-(5-(4,6-diphenyl(2- 
pyridyloxy))pentyloxy)-3-ethoxyphenyl) prop-2-enoate

0ب

A mixture of NaH (50% dispersion in 이丄, 29 mg, 1.22 
iranol), tetrahydrofuran (3.75 mL), triethyl phosphonoacetate 
(0.24 mL, 1.18 mmol) was stirred at 0 °C for 15 min. A 
solution of 4-(5-(4, б-diphenyl (2-pyridyl-0^) )pentyloxy)-3- 
ethoxybenzaldehyde (380 mg, 0.789 mmol) in tetrahydrofuran (2 
mL) was added. The mixture was stirred at room temperature 
for 18 h, concentrated under high vacuum, and partitioned 
between EtOAc and water. The organic phase was washed with
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brine, dried over MgS04, filtered and evaporated in vacuo. 
Purification by silica gel flash chromatography (hexane/ethyl 
acetate, 4:1) yielded 31◦ mg (71%) ◦f ة white solid. Ih NMR 
(CDC13): 8.14 (d, 2Η), 7.73-6.30 (m, 15Η), 4.58 (t, 2Η), 4.30
(q, 2Η), 4.04 (m, 5Η), 2.00 (m, 5Η), 1.78 (m, 2Η), 1.45 (m, 
12H);ESMS: Calculated for C35H37NO5, 551.27 Found 552٠4
[M+H]+l； Rt= 23.450 min (96.5% pure, Vydac C18 colvuim； 
gradient 20 to 100% acetonitrile/water + 0.1% TFA over 30 
min).

Part c: Preparation of 3-(4-(5-(4,6-diphenyl(2- 
pyridyloxy) )pentylo^)-3ëthoxyphenyl)prop_2ënoic acid

To ة solution of ethyl 3-(4-(5-(4,6-diphenyl(2- 
pyridylo^) ) pentyloxy) -3-ethoxyphenyl) prop-2-enoate (250 mg, 
0.453 tol) in ethanol (7 mL) was treated with KOH (2.24 М/ 
0.68 mL) and heated to 50 ٥c for 72 h. The mixture was 
concentrated under high vacuum, diluted with water, acidified 
to pH 7 with IN HCl and extracted with ether (Зх) ٠ The ether 
extract was washed with saturated NaCl, dr^ed over MgS04, 
filtered and concentrated in vacuo to give 140 mg (59%) of 
product which was used without further purification. Ih NMR 
(DMS0-d6): 8.25 (d, 2Η), 7.98-6.30 (m, 15Η), 4.50 (t, 2Η),
4.0 (t, 5Η) , 1.90-1.25 (in, 9Η) ; ESMS: Calculated for 
C33H33N٥5z 523.24 Found 524.3 [M+H]+l; Rt： 20.436 min (96.5% 
pure, Vydac C18 column; gradient 20 to 100% acetonitrile/water 
+ 0.1% TFA over 30 min).

Part D Preparation of 3-(4-(5-(4,б-diphenyl(2- 
pyridyloxy)) pentyloxy)-3-ethoxyphenyl)-N-(( 6-hydrazino(3 - 
pyridyl)) sulfonyl)prop-2-enamide

To a. solution of 3-(4-《5-(4,б-diphenyl(2-pyridyloxy))- 
pentyloxy)-3-ethoxyphenyl)prop-2-enoic acid
(0.231 nol) in methylene chloride, is added 2-chloro- 
pyridine-5-sulfonamide (0.243 mmol), dimethylaminopyridine 
(0.300 iol), 1-(З-dimethylaminopropyl)-3-ethy! carbodiimide 
hydrochloride (0.231 tol), and 4 A molecular sieves. The 
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reaction mixture is stirred overnight for 18 h and is then 
filtered. The filtrate is washed with IN HCl/ water, brine. 
The organic layer is dried over magnesium sulfate, filtered, 
and concentrated to ة small voile. The resulting 
concentrated solution is triturated with hexane. The product 
is filtered, washed with hexane and dried under high vacuum to 
give the chloropyridine intermediate. This intermediate 
(0.164 mmol) is brought up in hydrazine hydrate (5 mL) . The 
reaction is heated to 70 ٥c for 18 h. The precipitate is 
dissolved in ethanol (10 mL) and the reaction is heated at 80 
٥c for another 20 h. The reaction is then concentrated under 
high vacuum to give the crude product, which is purified by 
flash chromatography.

Example 62
Synthesis of 2-((6-((l-aza-2-(2-sulfophenyl)vinyl)-amino)(3- 
pyridyl)) carbonyl)-7-(5-(4,б-diphenyl(2-pyridyl-
oxy))pentyloxy)-1,2,3,4-tetrahydro-isoquinoline-3-carboxylic 
acid

Part A Preparation of 7-(5-(4/б-diphenyl(2-pyridyl- 
oxy) )pentyloxy) -1,2,3,4-tetrahydroisoquinoline-3-carboxylic 
acid (trifluoroacetic acid salt)
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A solution of 2-((tert-butyl)。^carbonyl)-7-(5-(4,6- 
diphenyl(2-pyridyloxy))pentyloxy)-1,2,3,4-tetrahydro٩ 
isoquinoline-3-carboxylic acid (30 mg, 0.049 lol) , the 
compound of Example 60, in dichloromethane (2.5 mL) was 
treated with trifluoroacetic acid (2.5 mL) and stirred at room 
temperature for 2 h. The solution was concentrated under high 
vacutmi, and the residue was lyophilized to afford 21 mg (84%) 
of a white powdered solid. Ih NMR (CD3OD): 8.20-6.80 (m,
16Η), 4.61 (t, 2Η), 4.42 (s, 2Η), 4.14 (т, ЗН), 3.70 (Ш, 2Η), 
2.02-1.66 (m, 6Η); ESMS: Calculated for C32H32N2O4, 508.24 
Found 509.3 [M+H]+l； Rt： 16.871 min (85.2% pure, Vydac C18 
coliimn; gradient 20 to 100% acetonitrile/water + 0.1% TFA over 
30 min).

Part B Preparation of 2-((6-((l-aza-2-(2- 
sulfophenyl)vinyl)-amino) (З-pyridyl)) carbonyl)-7-(5-(4,6- 
diphenyl (2-pyridyl-oxy))pentyloxy)-1,2,3,،-tetrahydro- 
isoquinoline-3-carbo>cylic acid

A mixture of 7-(5-(4,б-diphenyl(2-pyridyl-
oxy))pentyloxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylic 
acid (trifluoroacetic acid salt) (0.0805 mmol), Ν,Ν-dimethyl 
formamide (2 mL), and triethylamine (0.2478 mmol) is stirred 
at room temperature for 15 min. 2-[[[5"[[(2,5-Dioxo-l٠٠ 

pyrrolidinyl)oxy] carbonyl]-2-pyridinyl]hydrazono]methyl]- 
benzenesulfonic acid, monosodiiim salt (0.0991 mmol) is added 
and the mixture is stirred under nitrogen. After 24 h, the 
mixture is concentrated under high vacuum. Purification by 
reverse-phase HPLC (water-acetonitrile gradient containing 
0.1% TFA) yields the desired product.

Example 63
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Synthesis of 2-((6-((l-aza-2-(2-sulfophenyl)vinyl)- 
amino) (з-pyridyl) carbonylamino)-3-(4- (5-(4, б-diphenyl(2- 
pyridyloxy))pentyloxy)phenyl)propanoic acid
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Part A： Preparation of benzyl 2-((tert-butoxy)- 
carbonylamino)-3-(4-(5-(4,б-diphenyl (2-pyridyloxy))- 
pentyloxy)phenyl)propanoate

A mixture of (5-(4, б-diphenyl(2-pyridyloxy)) pentyl)- 
(methylsulfonyl)oxy (200 mg, 0.487 mmol), Boc-Tyr-ΟΒζΙ (181mg, 
0.487 nol), N,N-dimethylforamide (7 mL〉 and cesium carbonate 
(317 mg, 0.974 mmol) was heated to 60 ٥c for 18 h. The 
mixture was concentrated under high vacutun, diluted with water 
and extracted with EtOAc (Зх). The combined organic extracts 
were washed with water and saturated NaCl, dried over MgS04/
and concentrated in vacuo. Purification by reverse-phase HPLC 
(water-acetonitrile gradient 
mg (42%) of ة white powdered

containing 0.1% TFA) yklded 140 
solid. 1hnMR(CDC13): 8.14-

6.66 (m, 22Η), 5.11 (m, ЗН), 4.59 (t, 2Η), 4.00 (t, 2Η), 3.08
(d, 2Η), 1.88 (m, 10Η), 1.40 (m, 12H); ESMS: Calculated for
c 3Η46Ν2Ο6, 686.34 Found 687.4 [M+H]+l; Rt： 23.460 min (99.6% 
pure, Vydac C18 column； gradient 20 to 100% acetonitrile/water 
+ 0.1% TFA over 30 min).

Part B: Preparation of 2-((tert-butoxy)-
carbonylamino)-3-(4- (5- (4 , б-diphenyl (2-pyridyloxy))- 
pentyloxy)phenyl)propanoic acid
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A mixture of 10% Pd on carbon (13 mg) and ethyl acetate
(5 mL) was added to a dry flask and stirred at room 
temperature for 10 min. A solution of benzyl 2-((tert- 
butoxy)-carbonylamino)-3-(4-(5-(4, б-diphenyl(2-pyridyloxy))- 
pentyloxy)phenyl)propanoate (130 mg, 0.189 lol) in 5 眈 of 
ethyl acetate was added dropwise. The mixture was stirred 
under atmospheric hydrogen for 24 h and filtered through 
Celite using ethyl acetate as eluent. The riltrate 
concentrated under high vacuum to give 52 mg (46%) of a 
yellowish oil which was used without further purification. 
ESMS： Calculated for C36H40N2O6/ 596.29 Found 597.3 
[M+H]+l; Rt= 20.989 min (100% pure, Vydac C18 coliinin； gradient 
20 to 100% acetonitrile/water + 0.1% TFA over 3◦ min) .

Part c: Preparation of 2-arnino-3-(4-(5-(4z6-
diphenyl(2-pyridyloxy))-pentyloxy)phenyl)propanoic acid 
(trifluoroacetic acid salt)

A solution 。f 2-((tert-butoxy)-carbonylamino)-3-(4^
(4,б-diphenyl (2-pyridyloxy))-pentyloxy)phenyl)propanoic acid 
 was treated (4٠9 naL) in dichloromethane (mg, 0.088 Ю1 د3)
with trifluoroacetic acid (4.9 mL) and stirred at room 
temperature for 1 h. The solution was concentrated under high 
vacuiim, and the residue was lyophilized to give 43 mg (97%) of 
a white powdered solid. Ih NMR (DMS0-d6): 8.25-6.80 (m, 

16Η), 4.54 (t, 2Η), 4.12 (m, ЗН), 3.06 (d, 2Η), 1.80 (m, 6H); 
ESMS： Calculated for C31H32N2O4, 496.24 Found 497.3 
[M+HJ+l； Rt= 16.257 min (100% pure, Vydac C18 column; gradient 
20 to 100% acetonitrile/water + 0.1% TFA over 30 min).

Part D： Preparation of 2-((6-((l-aza-2-(2- 
sulfophenyl) vinyl)amino) (3-pyridyl)carbonylamino)-3- (4-(5- 
(4,б-diphenyl(2-pyridyloxy))pentyloxy)phenyl)propan٠ic acid

A mixture of 2-amino-3-(4-(5-(4,б-diphenyl(2- 
pyridyloxy))-pentyloxy)phenyl)propanoic acid (40 mg, 0.0805 
mmol), Ν,Ν-dimethyl formamide (2 mL), and triethylamine (34.5 
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lf 0.2478 lol) was stirred at room temperature for 15 min. 
2-[[[5—[[(2,5—Dioxo-l-pyrrolidinyl)oxy] carbonyl]-2- 
pyridinyl]hydrazono]methyl]-benzenesulfonic acid, monosodium 
salt (43.6 mg, ◦.0991 Ю1) was added and the mixture was 
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stirred under nitrogen. After 24 h, the mixture was
concentrated under high vacuum. Purification by reverse-phase
HPLC (water-acetonitrile gradient containing 0.1% TFA)
yielded 25 mg (39%) of a white powdered solid. Ih NMR (DMSO-
de): 9.40 (s, IH), 9.02 (s, IH), 8.54 (s, IH), 8.30-6.76 (m,
26Η),
ESMS:

4.58 (m, ЗН), 4.00 (t, 2Η), 3.10 (m, 2Η), 1.78 (m, бн);
Calculated for C44H41N5O8S, 799.26 Found 800.3

[M+H]+l; Rt= 16.691 min (98.◦% pure. Vydac C18 colilinn；

gradient 20 to 100% acetonitrile/water + 0.1% TFA over 30 
min) .

Example 64
Synthesis of 2-((6-((l-aza-2~(2-sulfophenyl)vinyl)- 

amino)(3-pyridyl)carbonylamino)-3-(2-(5-(4,б-diphenyl(2- 
pyridyloxy) )pentyloxy)phenyl)propanoic acid

Part A： Preparation of methyl 2-amino-3-(2- 
hydroxyphenyl)propanoate (hydrochloride)

A solution of DL-O-tyrosine (2g, 11.04 mmol) in methanol
(40 mL) was treated with concentrated HCl (0.67 mL, 22.08 
mmol) and refluxed for 24 h. The solution was coo丄ed to room 
temperature and concentrated under high vacui to give 2 g 
(93%) of a brownish solid which was used without further

231



wo 98/15295 PCT/US97/18096

5

10

15

20

25

30

purification. Ih NMR (DMS0-d6): 7.15-6.12 (m, 4Η), 4.22 (t,
lH), 3.75 (Sz ЗН)/ 3.08 (d, 2H); ESMS： Calculated for 
C10H13NO3/ 195.09 Found 196.1 [Μ+Η]+1; Rt： 2.956-3.850 min 
(100% pure, Vydac CIS coluw； gradient 20 to 100% 
acetonitrile/water + 0.1% TFA over 30 min〉.

Part B: Preparation of methyl 2-((tert-butoxy)-
carbonylamino)-3-(2-hydroxyphenyl)propanoate

To a solution of methyl 2-^ino-3-(2-hydroxyphenyl)_ 
propanoate (1.5 g, 7.68 tol) in DMF (10 mL) was added 
triethylamine (2.14 mL, 15.36 腿〇1) followed by di-tert-butyl- 
di-carbonate (1.68 g, 7.68 iol), and the mixture was stirred 
at room temperature for 18 h. The mixture was concentrated 
under high vacuum dissolved in a minimal amount of EtOAc, 
filtered through silica gel using EtOAc as eluent. The 
rutrate was concentrated in vacuo and puriried by silica gel 
flash chromatography (hexane/ethyl acetate, 7:3》 to provide 
1.1 g (48%) of a white solid. Ihnmr (CDCl): 7.20-6.76 (m, 
4Η), 4.47 (s, IH), 3.77 (s, 3Η), 3.12 (m, 2Η), 1.47 (т, 9H); 
ESMS： Calculated for C15H21NO5, 295.14 Found 294.2 [M-H]-l; 
Rt= 11.471 min (89.1% pure, Vydac C18 column; gradient 20 to 
100% acetonitrile/water + 0.1% TFA over 30 min).

Part c: Preparation of methyl 2-((tert-butoxy)- 
carbonylamino) -3- (2- (5-(4, б-diphenyl (2-pyridyloxy))- 
pentyloxy)phenyl)propanoate

A mixture of (5-(4,б-diphenyl(2-pyridyloxy))pentyl)- 
(methylsulfonyl)oxy (400 mg, 0.972 腿〇!》 and methyl 2-((tert- 
butoxy) -carbonylamino) -3- (2-hydroxyphenyl)propanoate (287 mg,
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0.972 ιοί) , N,N-dimethylforamide (20 mL) ر cesiiim carbonate 
(633 mg, 1.944 Ю1) was heated to 79 ٥c for 18 h. The 
mixture was concentrated under high vacui, diluted with water 
and extracted with EtOAc (Зх) . The coÉined organic extracts 
were washed with water and saturated NaCl, dried over MgS٠4, 
filtered and concentrated in vacuo. Purification by reverse- 
phase HPLC (water-acetonitrile gradient containing 0.1% TFA) 
yielded 350 mg (57%) of a white powdered solid. ESMS: 
Calculated for C37H42N2°6z 610.30 Found 611.3 [M+H]+l； Rt= 
23.124 min (100% pure, Vydac C18 colvmin； gradient 20 to 100% 
acetonitrile/water + 0.1% TFA over 30 min).

Part D： Preparation of 2- ( (tert-buto^)- 
carbonylamino)-3-(2-(5-(4,б-diphenyl(2-pyridyloxy)) - 
pentyloxy)phenyl)propanoic acid

A solution of methyl 2-((tert-butoxy)-carbonylamino)-3- 
(2-(5-(4,6—diphenyl(2—pyridyloxy)) pentyloxy)phenyl)propanoate 
(145 mg, 0.237 mmol) in THF (15.8 mL) was treated with lithium 
hydroxide monohydrate (0.6 M, 4mL) and stirred at room 
temperature for 18 h. The mixture was concentrated under high 
vacuum, diluted with water, acidified to pH 3 with IN HCl and 
extracted with EtOAc (Зх). The EtOAc extract was washed with 
water and brine, dried over MgS04, filtered and concentrated 
in vacuo to yield 125 ing (88%) of a white solid which was used 
without further purification. ESMS; Calculated for 
C36H40N2O6/ 596.29 Found 597.3 [Μ+Η1+1; Rt： 21.353 min 
(95.8% pure, Vydac C18 column， gradient 20 to 100% 
acetonitrile/water + 0.1% TFA over 30 min).
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Part E： Preparation of 2-aminoi3-(2-(5-(4/6-diphenyl (2- 
pyridyloxy) )-pentyloxy)phenyl)propanoic acid (trifluoroacetic 
acid salt)

A solution ◦f 2-((tert-but0>:y)-carbonylamino)-3-(2-(5- 
(4,6—diphenyl(2-pyridyloxy))-pentyloxy)phenyl)propanoic acid 
(95 mg, 0.159 lol) in dichloromethane (5 mL·) was treated with 
trifluoroacetic acid (5 mL) and stirred at room temperature 
for 30 min٠ The solution was concentrated under high vacuum, 
and the residue lyophilized to give 79 mg (100%〉 of a white 
powdered solid. ESMS: Calculated for C31H32N2O4, 496.24 
Found 497.3 [Μ+Η1+1; Rt： 16.002 min (97.1% pure, Vydac C18 
column; gradient 20 to 100% acetonitrile/water + 0.1% TFA over 
30 min).

Part F: Preparation of 2-((6-((!~aza-2-(2- 
sulfophenyl) vinyl) amino) (3 -pyridyl)carbonylamino)-3 -(2-(5- 
(4,6-diphenyl (2-pyridyloxy)) pentyloxy)phenyl) propanoic acid

A solution of 2-amino-3-(2-(5-(4/б-diphenyl(2- 
pyridyloxy))-pentyloxy)phenyl)propanoic acid (53 mg, 0.106 
mmol) in DMF (2 mL) was added triethylamine (44.3 mL, 0.318 
mmol) and stirred at room temperature for 15 min. 2-[[[5- 
[[(2,5-Dioxo-l-pyrrolidinyl)oxy] carbonyl]-2-pyridinyl] 
hydrazono]methyl]-benzenesulfonic acidz monosodium salt (56.4 
mg, 0.128 mmol) was added. The mixture was stirred for 4 h, 
concentrated under high vacuum, and purified by reverse-phase 
HPLC (water-acetonitrile gradient containing 0.1% TFA) to 
afford 41 mg (48%) of a white powdered solid. Ih NMR (DMSO- 
d6)： 8.54 (s, IH), 8.28-6.70 (m, 22Η), 4.80 (d, IH), 4.55 (t,
2Η), 4.12 (t, 2Η), 3.00 (t, IH)， 1.85 (m, бн); ESMS: 
Calculated for C44H41N5O8S, 799.27 Found 800.3 [M+H]+l； Rt= 
16.407 min (100% pure, Vydac C18 coluim; gradient 20 to 100% 
acetonitrile/water + 0.1% TFA over 30 min).

Example 65
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Synthesis ◦f 3-((6-((l-aza-2-(2-sulfophenyl)vinyl)ainiiio)(3- 
pyridyl)carbonylamino)-3-(N- (6-(4, б-diphenyl(2-pyridyloxy))- 
.dimethylhexyl) carbamoyl) propanoic acid—ة,2
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Part A： Preparation of tert-butyl 3-((tert- 
buto^) carbonylamino) -3— (N- (6一(4,6—diphenyl (2-pyridyloxy))- 
2,2-dimethylhexyl) carbamoyl)propanoate

A solution of 6-(4,6-diphenyl(2-pyridyloxy))-2,2- 
dimethylhexylamine (100 mg, 0.267 mmol), as described in 
Example 10, Part c, in DMF (5 mL) was added triethylamine 
(112 πώ, 0.801 Ю1) and stirred at room temperature for 15 
min. Вос-Asp(OtBu)-OSu (124 mgf ◦.320 mmol) was added, and the 
mixture was stirred for 4 h. The mixture was concentrated 
under high vacua, taken up in water and extracted with EtOAc. 
The EtOAc extract was washed with water and saturated NaCl, 
dried over MgS04, riltered and evporated in vacuo. The 
resulting residue was lyophilized to give 155 mg (90%) of 
product. The product was used without further purification. 
ESMS: Calculated for C38H51N3O6/ 645.38 Found 646，3 [M+HJ+1； 
Rt= 23.397 min (94.1% pure, Vydac C18 column; gradient 20 to 
100% acetonitrile/water + 0.1% TFA over 30 min》.
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Part B： Preparation of 3-ainino-3- (N- (6-(4, б-diphenyl (2- 
pyridyloxy))-2,2-dimethylhexyl ) carbamoyl) propanoic acid 
(trifluoroacetic acid salt)

A solution 。f tert-butyl 3-((tert-butoxy)carbonylamino)- 
3-(N-(6-(4,6-diphenyl (2-pyridyloxy))-2,2-dimethylhexyl)- 
carbamoyl)propanoate (150 mg, 0.232 lol) in dichloromethane 
(5 mL) was treated with trifluoroacetic acid (7 mL) and 
stirred at room temperature for 30 min، The solution was 
concentrated under high vacuum, and the residue was 
lyophilized to give 180 mg of product which was used without 
further purification. ESMS: Calculated for C29H35N3O4, 
489·26 Found 490.3 [M+H]+l; Rt= 15.685 min (95.2% pure,
Vydac C18 column; gradient 20 to 100% acetonitrile/water + 
0.1% TFA over 30 min).

Part c： Preparation of 3-((6-((!-aza-2-(2- 
sulfophenyl) vinyl) amino) (3-pyridyl)carbonylamino)-3-(N- ( 6- 
(4,6-diphenyl(2-pyridylo^))-2,2-dimethylhe)؟yl)- 
carbamoyl)pr^anoic acid

A mixture of 3-amino-3-، (N- (6- (4, б-diphenyl (2- 
pyridyloxy))-2,2-dimethylhexyl) carbamoyl) propanoic acid (20 
mg, 0.0408 腿〇1), N,N-dimethylfonamide (1 mL·) and 
triethylamine (17 mL, 0.122 Ю1) was stirred at room 
temperature for 15 min. 2-[[[5-[[(2,5-Díoxõ1- 

pyrroliainyl ) oxy] carbonyl ] -2 -pyridinyl ] hydrazono] methyl ]- 
benzenesulfonic acid, monosodiviin salt (21.6 пгд, 0.0492 mmol) 
was added, and the mixture was stirred for 25 h. The mixture 
was concentrated under high vacuum, and the resiaue was 
purified by reverse-phase HPLC (water-acetonitrile gradient 
containing 0.1% TFA) to afford 15 mg (46%) of a white powdered 
solid. IhNMR (DMS0-d6): 9.45 (s, IH), 9.00 (s, IH), 8.50-

7.15 (m, 19Η), 7.10 (s, IH), 4.95 (t, IH), 4.51 (t, 2Η), 3.25- 
2.50 (m, 4Η), 1.80-1.25 (m, 6Η), 0.80 (s, 6H); ESMS: 
Calculated for C42H44NO8S, 792.29 Found 793.4 [M+HJ+1； Rt： 
15.488 min (98.3% pure, Vydac C18 column； gradient 20 to 100% 
acetonitrile/water + 0.1% TFA over 30 min) .
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methyl-N- (2-phenylethy 1 ) carbamoyl) methyl.) -5- (phenylmethoxy) - 
inäol-2-yl) carbonylamino)propoxy) ethoxy) ethoxy)propyl)- 
carbamoyl) (2-pyridyl)) amino) vinyl)benzenesulfonic acid.

Part A: Preparation of 2-(2-(N-(3-(2-(2-(3٠((tert-
butoxy) carbonylamino)propoxy) ethoxy) ethoxy)propyl) carbamoyl)- 
5- (phenylmethoxy) indolyl) -N-methyl-N- (2-phenylethyl)- 
ethanamide

To a solution of 1-((N-methyl-N-(2-phenylethyl)- 
carbamoyl)methyl-5-(benzyloxy)indole٠2-carboxylic acid (133 
mg, 0.3 Ю1), as described in Example 25, Part c, in DMF (3 
mL) was added diisopropylethylamine (130 mL, 0.75 mmol) 
followed by 2-(lH-benzotriazole-l-yl)-1,1,3,3- 
tetramethyluronim hexafluorophosphate (114 mg, ◦.3 mmol).
The solution was stirred at room temperature for 5 min, and N- 
(3-(2-(2-(3-amino)propoxy) ethoxy)ethoxy)propyl) -(tert- 
butoxyl)formamide (80 mg, 0.250 mmol) was added. The mixture 
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was stirred for 18 h, concentrated under high vacui and 
purified by reverse-phase HPLC (water-acetonitrile gradient 
containing 0.1% TFA) to afford 140 mg (75 ¾) of product. 
ESMS： Calculated for C42H56N4O8, 744. 1 Found 745.5 
[Μ+Η1+1; Rt： 18.006 min (96.2% pure, Vydac C18 column; 
gradient 20 to 100% acetonitrile/water + 0.1% TFA over 30 
min).

Part B： Preparation of 2-(2-(Ν-(3-(2-(2-(3~ 
aminopropoxy)ethoxy)ethoxy)propyl)carbamoyl)-5- 
(phenylmethoxy)indolyl)-N-methyl-N-(2-phenylethyl)-ethanamide 
(tririuoroacetic acid salt)

k ٩い ٦'١٣ 'いて、 ٠ا 2- لآلم ،- к١л- ذع- لألم- لألم- لم٦~ لم اآجالم-١د١ال0لالا١  - 
carbonylamino) propoxy) etho:xy) ethoxy) propyl ) carbamoyl) -5- 
(phenylmethoxy)indolyl)-N-methyl-N-(2-phenylethyl)-ethanamide 
1140 mg, 0.188 mmol) in dichloromethane (7 mL) was treated 
with trifluoroacetic acid (フ mL) and stirred at room 
temperature for 30 min. The solution was concentrated under 
high vacuum, and the residue was lyophilized to give 130 mg 
(91%) of a. white powdered solid. ESMS: Calculated for 
C37H48NO6, 644.36 Found 645.4 [M+H]+l; Rt： 13.737 min
(94٠6% pure, Vydac C18 column; gradient 20 to 100% 
acetonitrile/water + 0.1% TFA over 30 min).

Part c： Preparation of 2~(2-aza-2-((5-(N-(3-(2-(2-(3-
((1-((N-methyl-N-(2-phenylethyl)carbamoyl)methyl)-5- 
(phenylmethoxy)-indol-2-yl)carbonylamino)propoxy) - 
ethoxy)ethoxy)propyl)-carbamoyl) (2-pyridyl)) amino) - 
vinyl)benzenesulfonic acid.

k solution of 2- (2- (N- (3- (2- (2- (З-aminopropoxy) etho^)- 
ethoxy)propyl)carbamoyl) -5- (phenylmethoxy) indolyl) -N-methyl-N- 
(2-phenylethyl)-ethanamide (130 mg, 0.171 mmol) in DMF (4 mL) 
was aaded triethylamine (84 mL, 0.606 mmol) and stirred at 
room temperature for 15 min. 2-[[[5-[[(2,5-Dioxo-l- 
pyrrolidinyl) oxy]carbonyl]-2-pyridinyl] hydrazono]methyl]- 
benzenesulfonic acid, monosodium salt (107 mg, 0.242 mmol) was 
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added/ and the mixture was stirred for 24 h. The mixture was 
concentrated under high vacuum and purified by reverse-phase 
HPLC (water—acetonitrile gradient containing 0.1% TFA) to 
provide 116 mg (71%) of ة white powdered solid. Ih n (DMSO- 
de)： 8.60-6.75 (m, 24Η), 5.5 (s, IH), 5.36 (s, IH), 5.18 (t, 
2Η), 3.60 (m, 16Η), 3.15-2.64 (m, 7Η), 1.80 (m, 4Η), 1.25 (t, 
IH); ESMS: Calculated for C50H57N7O10S/ 947.39 Found 948.4 
[M+H]+l； Rt= 13.750 min (98.1% pure, Vydac C18 column;
gradient 20 to 100% acetonitrile/water 十 0.1% TFA over 30 
min).

Example 67
Synthesis of 2-(2-((6-((l٠aza-2-(2-sulfophenyl)vinyl)-
amino) ( 3 -pyridyl ) carbonylamino) -3-carbo:xypropanoylamino )-3-(2- 
(5-(4,б-diphenyl (2 -pyridyloxy)) pentyloxy) phenyl) propanoic acid

Part A: Preparation of 2- (3- (( tert-butyl) oxycarbonyl)-
2-((tert-butoxy)-carbonylamino)propanoylamino)-3-(2-(5-(4,6- 
diphenyl (2-pyridyloxy))-pentyloxy) phenyl)propanoate
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A mixture。f 2-amino-3-(2-(5،(4/ б-diphenyl(2ا 
pyridyloxy))-pentyloxy)phenyl)propanoic acid (166 mg, 0.334 
mmol), N,N-dimethylformamide (4 mL) and triethylamine (0.14 
mL, 1.00 mmol) was stirred at room temperature for 15 min. 
Вос-Asp(OtBu)-OSu (155 mg, 0.401 mmol) was added and the 
mixture was stirred for 2h. The mixture was concentrated 
under high vacuum, diluted with water and extracted with EtOAc 
(Зх). The combined organic extracts were washed with water 
and saturated NaCl, dried over MgS٥4 and filtered. The 
filtrate was concentrated in vacuo and lyophilized to give 228 
mg (89%) of product which was used without further 
purification. ESMS： Calculated for C44H53N3O9, 767.38 Found 
768.4 [M+H]+l; Rt= 17.484 min (88.7% pure, Vydac C18 column; 
gradient 20 to 100% acetonitrile/water + 0.1% TFA over 30 
min).

Part B: Preparation of 2- (amino-3-carboxypropanoyl"
amino) -3- (2- (5- (4,6-diphenyl (2-pyridyloxy) )pentyloxy)- 
phenyl)propanoic acid (trifluoroacetic acid salt)

A solution of 2- (3- (( tert-butyl) oxycarbonyl)-2- ( ( tert- 
butoxy)-carbonylamino)propanoylamino) -3-(2-(5-(4,б-âiphenyl(2- 
pyridyloxy))-pentyloxy)phenyl)propanoate (205 mg, 0.267 腿〇1) 
in dichloromethane (5 mL) was treated with trifluoroacetic 
acid {7 mL) and stirred at room temperature for 1 h. The 
solution was concentrated under high vacun, and the residue 
was lyophilized to give 210 mg of product. ESMS： Calculated 
for C35H37N3O7, 611.26 Found 612.4 [M+H]+l； Rt= 15.413 min 
(91.0% pure, Vydac C18 column； gradient 20 to 100% 
acetonitrile/water + 0,1% TFA over 30 min).

Part c: Preparation of 2-(2-((6-((l-aza-2-(2-
sulfophenyl) vinyl) amino) (3-pyridyl) carbonylamino)-3- 
carboxypropanoylamino) -3- (2- (5- (4, б-diphenyl (2-pyridyl- 
oxy))pentyloxy)phenyl)propanoic acid

A solution of 2- (amino-3-carboxypropanoylamino) -3- (2- (5- 
(4, б-diphenyl (2-pyridyloxy) ) pentylo^)phenyl)propanoic acid
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(84 mg,〇٠137 mmol) in DMF (2 mL) was added triethylamine (57 
mL·) and stirred at room temperature for 15 min. 2-[[[5~
[[(2,5-Dioxo-l-pyrrolidinyl)oxy]carbonyl]-2-pyriainyl]  
hydrazonojmethyl]-benzenesulfonic acid, monosodiiim sait (73 
mg, 0.165 mmol) was added and. the mixture was stirred for 48 
h٠ The reaction was monitored by analytical HPLC, and the 
chromatogram showed that there were two diastereoisomers in 
the reaction. The mixture was concentrated under high vacuilin, 
and. the two diasteroisomers were separated by reverse-phase
HPLC (water-acetonitrile gradient containing 0.1% TFA〉 to 
afford 11 mg (9%) of each isomer. ESMS: Calculated for
C48H46N6O11S, 914.29 Found 915.4 [M+Hj+1; For SK983: Rt：

14.686 min (88.5% pure, Vydac C18 column; gradient 20 to 100% 
acetonitrile/water + Q.1% TFA over 30 min); For SK894: Rt：

15.129 min (95.7% pure. Vydac C18 column； gradient 20 to 100%
acetonitrile/water +0.1% TFA over 30 min) .

Example 68
2- ايةةة-تلم لم لم5ل إلم لم2- -هلآلم لأ٠اذ الم - -دلم لم٦- لم1ل لآلم ا5ل

dioxoimidazolidin-4-yl > acetylamino〉-propoxy) ethoxy) ethoxy)- 
propyl) carbamoyl) -1- (N- (6- (4, б-diphenyl (2-pyridyloxy)〉-2,2- 
dimethylhexyl) carbamoyl) -ethyl) carbamoyl ( 2-pyriayi ) ) amino) - 
vinyl)benzenesulfonic acid

SO3H

Part A: Preparation of N-(3-(2-(2-(3-((tert­
butoxy)carbonylamino)propoxy)ethoxy)ethoxy)propyl-¿-(2,5- 
dioxoimidazolidin-4-yl)ethananide٠
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A mixture of 5-hydrantoinacetic acid (0.44 g, 2.78 mmol), 
N/N-dimethylformamide (10 mL), diisopropylethylamine (1.2 mL, 
6.96 Ю1) and 2- (lH"benzotriazole-l~yl) -1,1,3, З-tetramethyl 
uronium hexafluoro- phosphate (2.64 g, 6.96 lol) was stirred 
at room temperature for 5 min. N-(3-(2-(2-(3- 
amino) propoxy) ethoxy)ethoxy)propyl) (tert-butoxyl) formamide 
(0.744 g, 2.32 mmol) was added and the mixture was stirred for 
24 h. The mixture was concentrated under high vacuum, and the 
residue was purified by silica gel flash chromatography 
(chloroform/methanol, 4:1) to give 0.75 g (70%) of a brownish 
oil. ESMS： Calculated for C20H36N4O8< 460.25 Found 461.3
[M+H]+l

Part B： Preparation of N-(3-(2-(2-(З-aminopropoxy)- 
ethoxy)ethoxy)pr٠pyl-2-(2,5-dioxoimidazolidin-4-yl)- 
ethanamide.(trifluoroacetic acid salt)

A solution of N-(3-(2-(2-(3-((tert-butoxy)- 
carbonylamino)propoxy)ethoxy)ethoxy)propyl-2-(2,5- 
dioxoimidazolidin-4-yl)ethanamide (0.75 g, 1.64 mmol) in 
dichloromethane (10 mL) was treated with trifluoroacetic acid 
(10 mL〉 and stirred at room temperature for 1 h. The solution 
was concentrated under high vacuum, and the residue was 
lyophilized to give 0.75 g (96%) of product. ESMS： 
Calculated for C15H28N4O6, 360.20 Found 361.2 [Μ+Η1+1

Part c: Preparation of 3-((tert-butoxy)carbonylamino-
3-(N- (6-(4,6٠diphenyl(2-pyridyloxy))-2,2-dimethylhexyl)٠ 
carbamoyl)—propanoic acid
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T。a solution。f 3-ainino-3- (N- (6-(4 / б-diphenyl (2- 
pyridyloxy) ) -2,2-dimethylhexyl) carbamoyl) propanoic acid (120 
mg, 0٠253 nol) in acetonitrile (3 mL) was added triethylamine 
(42.4 mL) followed by di-tert-butyl-dicarbonate (55 mg, 0.253 
Ю1) . The mixture was stirred at room temperature for 4 h, 
concentrated under high vacuum and filtered through silica gel 
using ethyl acetate as eluent. The filtrate was evaporated in 
vacuo and lyophilized to provide 163 mg of product which was 
used without further purification. ESMS: Calculated for 
C34H43N3O6, 589.32 Found 590.2 [M+H]+l; Rt: 20,268 min (94.2% 
pure, Vydac C18 column: gradient 20 to 100% acetonitrile/water 
+0.1% TFA over 30 min).

Part D: Preparation of 2-( (tert-butoxy) carbonylÉno،
N'-(3-(2-(2-(3-(2-(2,5-dÍ0X0Ímidazolidin-4-yl)acetylamino)- 
propoxy)ethoxy)ethoxy)propyl)-N-(6-(4,б-diphenyl (2- 
pyriayloxy))-2,2-dimethylhexyl)butane-l,4-diamide

Ά mixture of 3- ( (tert-butoxy) carbonylainino-З- (N- (6-(4,6- 
diphenyl (2-рупау1о)су) ) -2,2-dimethylhexyl) carbamoyl) -propanoic 
acid (141 mg, 0.239 iol) , N,N-dimethylfoxamide (6 mL), 
ansopropylethylamine (0.1 mL, 0.60 mmol) and 2-(1Η- 
benzotriazole-l-yl) -1,1,3, З-tetramethyluroniíiin 
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hexafluorophosphate (90 mgz 0.239 mmol) was stirred at room 
temperature for 15 min. N-(3-(2-(2-(3-aminopropo)(y) ethoxy)- 
ethoxy)propyl-2-(2,5-dioxoimidazolidin-4-yl)ethanamide (94 mg, 
0.199 mmol) was added and the mixture was stirred for 18 h.
The mixture was concentrated under high vacuum and purified by 
reverse-phase HPLC (water-acetonitrile containing 0.1% TFA) to 
afford 68 mg (37%) of a white powdered solid. ESMS: 
Calculated for C49H69N7O1I/ 931.50 Found 932.6 [M+H]+l； Rt： 
17.822 min (■82.3% pure, Vydac C18 coliimn; gradient 20 to 100% 
acetonitrile/water + 0.1% TFA over 30 min).

Part E: Preparation 。f 2-amino-N,-(3-(2-(2-(3-(2-(2,5- 
dioxoimidazolidin-4-yl) acetylamino)-propoxy)ethoxy)- 
ethoxy)propyl)-N-(6-(4,6-diphenyl(2-pyridyloxy))-2,2- 
dimethylhe^Dbutane-l, 4-diamide ( trifluoroacetic acid salt)

Ä solution of 2- (( tert-butoxy)carbonylamino-N1-(3-(2-(2- 
(3-(2-(2,5-dioxoimidazolidin-4،yl)acetylamino)- 
propoxy)ethoxy)ethoxy)propyl)-N-(6-(4, б-diphenyl(2- 
pyridylo^))-2,2-dimethylhe^l)butane-l,4-di^ (68 mg, 
0.073 mmol) in dichloromethane (4 mL) was treated with 
trifluoroacetic acid (4 mL〉 and stirred at room temperature 
for 1 h. The solution was concentrated under high vacuum, 
and the residue was lyophilized to give 60 mg (98%) of 
product. ESMS： Calculated for C44H6IN7O9/ 831.45 Found 
832.5 [M+H]+l； Rt= 14.308 min (75.8% pure, Vydac C18 column: 
gradient 20 to 100% acetonitrile/water + 0.1% TFA over 30 
min) ٠

Part F: Preparation of 2-(2-aza-2-((5-(N-(2-(N-(3-(2"
(2-(3-(2-(2,5-dioxoimidazolidin-4-yl) acetylamino)- 
propoxy)ethoxy)ethoxy)propyl ) carbamoyl)-1-(N-(6-(4,6- 
diphenyl (2-pyridyloxy) ) -2 2 نم-dimethylhexyl) carbamoyl) - 
ethyl) carbamoyl (2-pyridyl)) amino) vinyl) benzenesulfonic acid

A solution。f 2-2,5)-2)-3)-2)-2)-3)- لة٣لل٦0با - 

dioxoimidazolidin-4-yl) acetylamino) -propoxy) ethoxy)- 
ethoxy)propyl) -N- (6-(4, б-diphenyl (2-pyridy!٠xy) ) -2 2 نم-
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dimethylhexyl) butane-l,4-(üan٦ide (60 mg0.。 مフ2 mmol) in DMF (2 
mL) was added triethylamine (30 Í, 0.216 mmol) was added and 
stirred at room temperature for 15 min. 2-[[[5[[(2,5-Dioxo-l- 
pyrrolidinyl ) oxy] carbonyl ] -2-pyridinyl ] hydrazono ] -methyl ：1 - 
benzenesulfonic acid, monosodium salt (73 mg 0.165 ر 鑿〇1) was 
added and the mixture was stirred for 48 h. The mixture was 
concentrated under high vacuum, and the residue was purified 
by reverse-phase HPLC (water-acetonitriie gradient containing 
0.1% TFA) to afford 12.8 mg (16%) of ة white powdered solid. 
ESMS: Calculated for C57H70N10O13S, 1134.48 Found 1135.6
[Μ+Η1+1； Rt： 14.167 min (86.1% pure, Vydac C18 column: 
gradient 20 to 100% acetonitrile/water + 0.1% TFA over 30 
min).

Example 69
Synthesis of 6-((6-((l-aza,-2-(2-sulfophenyl)- 

vinyl)amino)(З-pyridyl)carbonylamino)-2-((1-((N-methyl-N-(2- 
phenylethyl)carbamoyl)methyl)-5-(phenylmethoxy)indol-2-
yl)carbonylamino)hexanoic acia.

Part A： Preparation of tert-butyl 6-((tert-butoxy)- 
carbonylamino) -2- ((丄-((N-methyl-N- (2-phenylethyl) carbamoyl) - 
methyl) -5- (phçnylmethoxy) indol-2-yl) carbonylamino) hexanoic 
acid
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To a mixture of 1-((N-methyl-N-(2-phenylethyl)- 
carbamoyl)inethyl--5- (benzyloxy) indole-2-carboxylic acid (180 
mg, 0.40フ 腿〇1) , N,N-dimethylformamide (4 I٦٦L). 
diisopropylethylamine (0.18 mL, 1.02 腿〇1) was added 2-(1Η- 
benzotriazole-l-yl)-1,1,3,3 -tetramethyluroniiim 
hexafluorophosphate (154 mg， 0.407 醐〇1). After stirring at 
room temperature for 5 min, H٠Lys(Boc)-OtBu.HCl (103 mg, 
0.339 腿。1) was added and the mixture was stirred for 24 h. 
The mixture was concentrated under high vacuum and purified by 
reverse-phase HPLC (water-acetonitrile gradent containing 
0.1% TFA) to afford 137 mg (56%) of a white powdered solid. 
ESMS: Calculated for C42H54N4O7, 726.40 Found 744.6
[Μ+ΝΗ41+1； Rt: 19.783 min (98.6% pure, Vydac C18 coliimn； 
gradient 20 to 100% acetonitrile/water + 0.1% TFA over 30 
min) .

Part B： Preparation of 6-amino-2-((1-((N-methyl-N-(2- 
phenylethyl)carbamoyl)methyl)-5ا(phenylmethoxy)indol-2- 
yl)carbonylamino)hexanoic acid (trifluoroacetic acid salt)

A soludon of tert-butyl 6-((tert-butoxy) carbonylamino)- 
2-((1-((N-methyl-N-(2-phenylethyl)carbamoyl)methyl)-5- 
(phenyj.methoxy)indol-2-yl) carbonylamino) hexanoic acid (137 mg, 
0.188 腿〇1) in dichloromethane (7 mL) was treated with 
trifluoroacetic acid (7 mL) and stirred at room temperature 
for 1 h. The solution was concentrated under high vacuiim, and
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the residue was lyophilized to give 103 mg (80%) of product. 
ESMS: Calculated for C33H38N4O5/ 570.28 Found 569.3 [M-H]-l；

Rt= 12.423 min (93,1% pure, Vydac C18 coliimn； gradient 20 to 
100% acetonitrile/water + 0.1% TFA over 30 min).

Part c： Preparation of 6-((6-( (l-aza-2-(2- 
sulfophenyl)vinyl)amino)(3-pyridyl)carbonylàinino)-2-((l-((N- 
methyl-N-(2-phenylethyl) carbamoyl) methyl)-5-(phenylmethoxy)- 
indol-2-yl)carbonylamino)hexanoic acid

A solution of 6-amino-2-((1-((N-methyl،N-(2- 
phenylethyl)carbamoyl ) methyl)-5-(phenylmethoxy)indol-2- 
yl)carbonylamino)hexanoic acid (68 mg, 0.119 mmol) in DMF (1.5 
mL) was added triethylamine (50 mL, 0.357 iol) and stirred at 
room temperature for 15 min. 2-[[[5-[[(2,5-Dioxo-l- 
pyrroliainyl) oxy] carbonyl]-2-pyridinyl]hydrazono]methyl — 
benzenesulfonic acid, monosodium salt (63 呵,0.143 ιοί) was 
added and the mixture was stirred for 24 h. The mixture was 
concentrated under high vacuum and purified by reverse-phase 
HPLC (water-acetonitrile gradient containing 0.1% TFA) to 
afford (48%) of a white powdered solid. ESMS: Calculated for 
C46H47N7O9S, 873.31 Found 872.3 [M-H]-l; Rt= 11.569 min (100% 
pure, Vyâac C18 col٦n； gradient 20 to 100% acetonitrile/water 
+ 0.1% TFA over 30 min).

Example 70
Synthesis of 1-(3-((6-((l-aza-2-(2-sulfophenyl)vinyl)amino)٠ 

(3-pyridyl)carbonylamino)-3-(N-(6-(4,б-diphenyl(2- 
pyridyloxy))-2,2-dimethylhexyl) carbamoyl)propanoylamino)- 
ethane-l,2-dicarboxylic acid.
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A mixture。f 3~ ( (tert-butoxy) carbonylainino-З- (N- (6-(4,6- 
diphenyl (2-pyridyloxy) )-2,2-dimethylhexyl ) Cdrbamoyl ) -propanoic 
acid (50 mg, 0.0847 lol) , N,N-dimethylformamide (2 mL), 
diisopropylethylamine (45 mL, 0.254 iol) and 2-(1Η- 
benzotriazole-l-yl) -1,1,3,3-tetramethyluroniiim 
hexafluorophosphate (32 mg, 0.0847 mmol) was stirred at room 
temperature for 10 min. Η-Asp-OH (11.4 mg, 0.0847 mmol) was 
added in portions and the mixture was stirred for 18 h. The 
mixture was concentrated under high vacuiim and purified by 
reverse-phase HPLC (water-acetonitrile gradient containing 
0.1% TFA) to provide the intermediate product. A solution of 
this intermediate in dichloromethane (4 mL) was treated with 
trifluoroacetic acid (4 mL) and stirred at room temperature 
for 1 h. The solution was concentrated under high vacuum, and 
the residue was lyophilized to give the deprotected amine 
salt. To a solution of this amine salt in DMF (1.5 mL·) was 
added triethylamine (35 mL). After stirring for 10 min, 2- 
[[[5-[ [ (2,5-Dioxo-l-pyrroliainyl)oxy] carbonyl]-2-pyridinyl) 
hydrazono] methyl]-benzenesulfonic acid, monosodium salt 
(44.76 mg, 0.102 mmol) was added. The mixture was stirred for 
24 h and concentrated under high vacuum. Purification by 
reverse-phase HPLC (water-acetonitrile gradient containing 
0.1% TFA) yielded 7 mg (9.1%) of a white powdered solid. 
ESMS: Calculated for C46H49N7O11S, 907.32 Found 908.3
[M+H]+l； Rt= 14.158 min (100% pure, Vydac C18 colvunn； gradient 
20 to 100% acetonitrile/water + 0.1% TFA over 30 min).

Example 71
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A mixture of 3- ( (tert-butoxy) carbonylaniino-З- (N- (6- (4,6- 
diphenyl(2-pyridyloxy))-2,2-dimethylhexyl) carbamoyl)-propanoic 
acid (50 rag, 0.0847 raraol·), N,N-dimethylformamide (2 raL〉, 

diisopropylethylamine (45 mL, 0.254 mmol) and 2-(1Η- 
benzotriazole-l-yl)-1,1,3,З-tetramethyluronii 
hexafluorophosphate (32 mg, 0.0847 Ю1) was stirred at room 
temperature for 10 min٠ Η-Asp-Asp-OH (11.4 mg, 0.0847 lol) 
was added in portions and the mixture was stirred for 18 h.
The mixture was concentrated under high vacuum and purified by 
reverse-phase HPLC (water-acetonitrile gradient containing 
0.1% TFA) to provide the desired intermediate product. A 
solution of this intermediate in dichloromethane (4 mL) was 
treated with trifluoroacetic acid (4 mL·) and stirred at room 
temperature for 1 h. The solution was concentrated under high 
vacuum, and the residue was lyophilized to give the 
deprotected amine salt. To a solution of this amine salt ئ 

DMF (1.5 mL) was added triethylamine (35 mL). After stirring 
for 10 min, 2-[[[5-[[(2,5-Dioxo-l٠pyrrolidinyl)oxy] carbonyl)- 
2-pyridinyl] hydrazono] methyl]-：benzenesulfonic acid, 
monosodium salt (44.76 mg, 0.102 mmol) was added. The mixture 
was stirred for 24 h and concentrated under high vacm. 
Purification by reverse-phase HPLC (water-acetonitrile 
gradient containing 0.1% TFA) to give 13 mg (15.1%) of a white 
powdered solid. ESMS: Calculated for C50H54N8O14S, 1022.35
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Found 1023.3 [Μ+Η]+1； Rt= 13.570 min (90.6% pure, Vydac C18 
coliiinn； gradient 20 to 100% acetonitrile/water + 0.1% TFA over 
30 min) .

5 Example 72
Synthesis of 2-(2~azdi2i((5٠(N-(1-(N-(6-(4,б-diphenyl(2٠ 
pyridyloxy))-2,2 -dimethylhexyl) carbamoyl)-2-(3-(((4,5,6- 
trihydroxy-З-(hydroxymethyl) (2_охапу1)) amino)carbonylamino)- 
propanoylamino) ethyl) carbamoyl (2-pyirdyl·)) amino ) vinyl)-

10 benzenesulfonic acid

Part A： Preparation。f 2- ( ( tert-buto^) carbonylamino) -N- (6-
(4, б-diphenyl (2-pyridyloxy))-2,2-dimethylhexyl)-3- ((fluoren-9-

15 ylmethoxy)carbonylamino)propanamide

To a solution of 6-(4,б-diphenyl(2-pyridyloxy))-2,2- 
dimethylhexylamine (130 mg, 0.347 iol) in DMF (6 mL) was 
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added diisopropylethylâmine (0.18 mL, 1.04 mmol) followed by 
2-(lH-Benzotriazole-l-yl) -1,1,3,3- tetramethyluroniiiin 
hexafluorophosphate (158 mg, 0.416 腿〇1) . After stirring at 
room temperature for 15 min, Вос-DAP(Fmoc)-OH (178 mg, 0.416 
臟〇1) was aaded. The mixture was stirred for 24 h, 
concentrated under high vacuum and purified by reverse-phase 
HPLC (water-acetonitrile gradient containing 0.1% TFA) to 
afford 171 mg (63%〉 of a white powdered solid. ESMS: 
Calculated for C48H54N4O6, 782.40 Found 783.5 [M+H]+l； Rt= 
23.382 min (87.9% pure, Vydac C18 coliirm； gradient 20 to 100% 
acetonitrile/water +0.1% TFA over 30 min).

Part B： Prepararon of 3-amino-2- ( (tert-butoxy)- 
carbonylamino)-N-(6-(4, б-diphenyl(2-pyridyloxy))-2,2- 
dimethylhexyl)propanamide

A solution of 2-((tert-butoxy)carbonylamino)-N-(6-(4,6- 
diphenyl(2-pyridyloxy))-2,2-dimethylhexyl)-3-((fluoren-9- 
ylmethoxy)carbonylamino)propanamide (171 mg, 0.218 mmol) in 
DMF (5 mL) was aaded piperidine (1.25 mL) and stirred at room 
temperature for 1.5 h. The solution was concentrated under 
high vacuum, and the residue was purified by reverse-phase 
HPLC (water-acetonitrile containing 0.1% TFA) to give 7◦ mg 
(57%) of product. ESMS: Calculated for C33H44N4O4, 560.34 
Found 561.4 [M+H]+l; Rt= 17.715 min (98.3% pure, Vydac C18 
coliunn； gradient 20 to 100% acetonitrile/water + 0.1% TFA over 
30 min).

Part c: Preparation of 2-(( tert-buto^) carbonylamino)-"
N-(6-(4,б-diphenyl(2-pyridyloxy))-2,2-dimethylhexyl)-3-(3- 
 -(amino(trihydr0xy-3-(hydroxymethyl)(2-охапу1)-اا4,5,6)
carbonylamino)propanoylamino)propanamiae
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A solution of 3-amino-2-((tert-butoxy)carbonylamino)-N- 
(6-(4,б-diphenyl(2-pyridyloxy))-2,2-dimethylhexyl)propanamide 
(70 mg, 0.125 Ю1) in DMF (2 Χϊώ) was added triethylamine (52 
mL, 0.375 mmol) and stirred for 5 min. (b-D-Glucoseamido)- 
carbonyl-b-alanine-OSu (58.7 mg, 0.15 no!) was added and the 
mixture was stirred for 18 h. The mixture was concentrated 
under high vacuiim, and the residue was lyophilized to provide 
93 mg (89%) of product which was used without further 
purification. ESMS: Calculated, for C43H60N6OII， 836.43 
Found 835.3 [M-H]-l； Rt= 16.154 min (74.0% pure, Vydac C18 
column; gradient 20 to 100% acetonitrile/water + 0.1% TFA over 
30 min).

Part D: Preparation。f 2-amino-N-(6-(4, б-diphenyl (2-
pyridyloxy》)-2,2-dimethylhexyl)-3-(3-(((4,5,6-trihyäroxy-3- 
(hydro;xymethyl) (2-охапу1) ) amino) carbonylamino) propanoyl- 
amino)propanamide (trifluoroacetic acid salt)

A solution 。f 2-((tert-butoxy)carbonylamino)-N-(6-(4,6- 
diphenyl(2-pyridyloxy))-2,2-dimethylhexyl)-3-(3-(((4,5,6- 
trihydroxy-3-(hydroxymethyl) (2-oxanyl)) amino) carbonylamino)- 
propanoylamino)propanamide (93 mg, 0.111 mmol》 in 
dichloromethane (4 mL) was treated with trifluoroacetic acid 
(5 mL) was added and stirred at room temperature for 1 h. The 
solution was concentrated under high vacuum, and the residue 
was lyophilized to give 82 mg (100%) of product. The product 
was used without further purification. ESMS: Calculated for 
C38H52N6O9, 736.38 Found 737.5 [M+Hj+l; Rt： 13.320 min (80.5% 
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pure, Vydac C18 coliirm； gradient 20 to 100% acetonitrile/water 
. (Oil% TFA over 30 min ب

Part E： Preparation of 2-(2-aza-2-((5-(N-(l-(N-<6-
〈4,6-diphenyl (2-pyridyloxy))-2,2-dimethylhexyl) carbamoyl )-2 - 
(3-(((4,5,6-trd.hydroxy-3-(hydroxymethyl) (2-охапу1 ))- 
amino)carbonylamino)propanoylamino) ethyl)carbamoyl(2- 
pyridyl)) amino) vinyl)benzenesulfonic acid

A solution of 2-amino-N-(6-(4,б-diphenyl(2-pyridyloxy))-
2,2-dimethylhexyl)-3-(3-(((4,5,6-trihydroxy-3~
(hydroxymethyl) (2-охапу1) )^ino)carbonylamino)propanoyl- 
amino) propanamide (82 mg, 0.111 Ю1) in DMF (2 mL) was added 
triethylamine (46 mL, 0.333 麵〇1) and stirred at room 
temperature for 10 min. 2- [ [ [5- [ [ (2,5-Dioxo-l-pyrrolidinyl) -I 
o)cy]carbonyl]-2-pyridinyl]hydrazono]methyl]-benzenesulfonic 
acid, monosodium salt (68 mg, 0.155 腿〇1) was added and the 
mixture was stirred for 24 h. The mixture was concentrated 
under high vacuLim and purified by reverse-phase HPLC (water- 
acetonitrile gradient containing 0.1% TFA) to afford 20 mg 
(17%) of a white powdered solid. ESMS: Calculated for 
C51H61N9O13S, 1039.41 Found 1038.2 [M-H]-l; Rt= 13.149 min 
(92.5% pure, Vydac C18 column^ gradient 20 to 100% 
acetonitrile/water + 0.1% TFA over 30 min).

Example 73
Synthesis of 3-(^(6-(4, б-diphenyl (2-pyridyloxy)》-2,2- 
dimethylhexyl ) carbamoyl )-3-(3 -pyridylcarbonylamino ) propanoic 
acid.

HO2C
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A mixrure of 3-an٦ino-3- (N- (6-(4,6-diphenyl (2- 
pyridyloxy) ) -2,2-dimethy!,he:<yl) carbamoyl) propanoic acid (10◦ 
mg, 0.204 mmol) , N, N-dimethylfo^amide (2 mL) , and 
triethylamine (0.1 mL) was stirred at room temperature for 5 
min. Siicciniinidyl nicotinate (69 mg, 0.315 Ю1) was added, 
and the mixture was stirred for 18 h. The mixture was 
concentrated under high vacuum, and the residue was purified 
using reverse-phase HPLC (water-acetonitrile gradient 
containing 0.1% TFA) to afford 23 mg (19%) of ة white powdered 
solid. ESMS: Calculated for C35H38N4O5, 594.2842 Found 
595.2 [M+H]+l; Rt= 15.597 min (100% pure, Vydac C18 coliimn； 
gradient 20 to 100% acetonitrile/water + 0.1% TFA over 30 
min).

Example 74
Synthesis of N-(6-(4,б-diphenyl(2-pyridyloxy))-2,2- 
dimethylhexyl)-З-pyridylformainide

A mixture of 6-(4,б-diphenyl(2-pyridyloxy))-2,2- 
dimethylhe^lamine (0.14 g, 0.373 mmol), N,N-dimethylformamide 
(4 mL·), and triethylamine (◦.3 πώ) was stirred at room 
temperature for 10 min. Succinimidyl nicotinate (0.1 g, 0.447 
10Ι) was added, and the mixture was stirred for 18 h. The 
mixture was concentrated under high vacuinn, and the residue 
was purified using reverse-phase HPLC (water-acetonitrile 
containing 0.1 TFA) to afford ◦.114 mg (64%) of a white 
powdered solid. Ih NMR (CDCI3): 8.12-6.80 (m, 16Η), 4.54 (t,

2Η), 3.43 (t, 2Η), 1.90 (m, 6Η), 1.05 (s, 6H); ESMS: 
Calculated for C31H33N3O2/ 4フ9.2573 Found 480.2 [M+HJ+1； Rt=
17.096 min (100% pure, Vydac C18 colrunn； gradient 20 to 100% 
acetonitrile/water + 0.1% TFA over 30 min).
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Example 75
Synthesis of 2-(2-aza-2٠((5-((6-(4-benzo[d]1,3-dioxolan-5-yl- 
б-phenyl (2-pyridyloxy〉)-2,2-dimethyIhexanoy  1 -٠no) sulfonyl) - 
(2-pyriäyl) )ainino)vinyl)benzenesulfonic acid

Part A： Preparation of 6-(4-benzo[d]1/3-dioxolan-5-yl-6- 
phenyl(2-pyridyloxy))-N-((б-chloro(3-pyridyl)) sulfonyl)-2,2- 
aimethylhexanamide

To a solution of 6-(4-benzo[d]1,3-dioxolan-5-yl-6- 
phenyl(2-pyridyloxy))-2,2-dimethylhexanoic acid (0.100 g, 
0.231 nol) in methylene chloride, was added 2-chloropyridine- 
5-sulfonamiae (0.04ϋ6 g, 0.243 ю1) , dimethylaminopyridine 
(0.0367 g, 0.300 腿〇1), 1- (З-dimethylâininopropyl) -З-ethyl 
carbodiimide hydrochloride (0.0443 g, 0.231 Ю1) , and 4 А 
molecular deves. The reaction mixture was stirred overnight 
for 18 h and then filtered. The filtrate was washed with IN 
HCl, water, brine. The organic layer was dried over magnesium 
sulfate, filtered, and concentrated to a small volume. The 
resulting concentrated solution was triturated with hexane. 
The product was riltered, washed with hexane and dried under 
high vacuum to give 51.7 mgs (37%) of product. ESMS: Caled, 
for C3H30N3O6S, 607.15; Found, 608•، [Μ+Η+1] 
HPLC Method 5. Rt =19.226 min Purity = 78%
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Part B: Preparation of 6-(4-benzû[d]1,3-dioxolan-5-yl-6- 
phenyl(2-pyridyloxy))-N-((6٠hydrazino(з-pyridyl)) sulfonyl) -
2,2-dimethylhexanarnide

6-(4-ßenzo[d]1,3-dioxolan-5-yl-6-phenyl(2-pyridyloxy))-N- 
((б-chloro(3-pyridyl)) sulfonyl)-2,2-dimethylhexanamide (0.100 
g, 0.164 mmol) was brought up in hydrazine hydrate (5 mL). 
The reaction was heated to 70 ٠c for 18 h. A precipitate was 
still in the reaction so ethanol (10٠mL) was added. The 
precipitate dissolved and the reaction was heated at 8O٥C for 
another 20 h. The reaction was then concentrated under high 
vacuiim to give the crude product. The crude product was 
purified by flash chromatography (7:1 chloroform:methanol) to 
give 54.8 mgs (55%) ◦f product. ESMS: Caled, for 
C31H33N5O6S/ 603.21; Found, 604.4 [Μ+Η+1]
HPLC Method 5.Rt =15,285 min Purity = 98%

Part c: Preparation of 2-(2-aza-2-((5-((6-(4-benzo [d] 1,3- 
di0X01an-5-yl-6-phenyl (2-pyridyloxy) ) -2/2-dimethylhexanoyl- 
amino)sulfonyl) (2-pyridyl)) amino)vinyl)benzenesulfonic acid

6-(،-Benzo[d]1,3-dioxolan-5-yl-6-phenyl(2-pyriayloxy))-N- 
((0-nydrazino(3-pyridyl)) sulfonyl)-2,2-dimethylhexanamide 
(0.050 g, 0.0828 lol) was dissolved in dimethylfomamide (1 
mL) ٠ Triethylamine (34.6 gL, 0.248 iol) was added, and the 
reaction was stirred for 5 min. 2-Formylbenzenesulfonic acid 
monosodin salt (0.0181 g, 0.0869 mmol) was added, and the 
reaction was stirred overnight for 18 h. The reaction was 
concentrated to an oil under high vacuum· The crude product 
was purified by preparative HPLC Method 2 to give 6.4 mg (10%) 
of product. ESMS: Caled, for C38H37N5O9S2, 771.20; Found, 
772.3 [Μ+Η+1]
HPLC Method 5.Rt =15.431 min Purity = 97%

Example 76
Synthesis of 6-(4-benzo[d]1,3-diox٠lan-5-yl-6-phenyl(2- 
pyridyloxy))-N-(1-(N-((6-hydrazin٥(3-
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Part A： Preparation of tert-butyl 2-(6-(4-benzo[d]l,3- 
dÍ0X01an-5-yl-6-phenyl(2-pyridyloxy))-2,2"dimethylhexanoyl- 
amino) -3- (4-(tert-buto^)phenyl)propanoate

6-(،-Benzo[d]1,3-dioxolan-5-yl-6-phenyl(2-pyridyloxy)) -
2,2-dimethylhexanoic  acid (0.100 g, 0.231 no!) was dissolved 
in dimethylformamide (5 mL). Diisopropylethylamine (1〇0.5 ць, 
0٠٥78 mmol) was added, and the reaction was stirred for 5 min. 
Η-Tyr (OtBu)-OtBu ٠ HCl (0.0838 g, 0.254 mmol) and 2(1Η- 
benzotriazole-l-yl) -1,1,3,3-tetramethyluroniiim 
hexariuorophosphate (◦.0964 g, 0,254 mmol) were added, and the 
reacLion was stirred under nitrogen for 24 h. The reaction was 
concentrated to a residue under high vacuum to give 190.5 mg 
(116%) of product. The crude product was utilized in the next 
step. ESMS: Caled, for C43H52N2O7, 708.38; Found 709.5 
[Μ+Η1+1
HPLC Method 5٠Rt = 23.043 min Purity = 87%

Part B： Preparation of 2-(6"(4-benzo[d]l,3-dioxolan-5-yl-6- 
phenyl (2-pyridyloxy) ) -2,2-dimethylhexanoyl-Éno) -3- (4- 
hydro:xyphenyl) propanoic acid
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Tert-butyl 2- (6-(4-benzo[d]1,3-dioxolan-5~yl-6-phenyl(2- 
pyridyloxy))-2 z 2-dimethylhexanoyl-arnino)-3-(4-(tert- 
butoxy)phenyl)propanoate (0.144 g, approx.0.223 iol) was 
dissolved in methylene chloride (3.0 mL). Trifluoroacetic 
acid (3.0 mL) was added, and the reaction was stirred for 2 h. 
The reaction was concentrated under high vacuum. The 
resulting oil was brought up in 50:50 acetonitrile/water and 
lyophilized to give the product as an oil. The product was 
purified by preparative HPLC Method 2 to give 119.1 mg (98%) 
of product. HRMS： Caled, for C35H36Ν2Ο7 + H, 597.2600; 
Found, 597.2617.
HPLC Method 5.Rt =15.729 min Purity = 100%

Part c Preparation ◦f 6- (4-benzû [d] 1,3-dioxolan-5--yl-6- 
phenyl(2-pyridyloxy))-N-(1-(N-((б-hydrazino(3- 
pyridyl)) sulfonyl)cabamoyl)-2-(4-hydroxyphenyl) ethyl)-2,2- 
dimethylhexanamide

To a solution of 2-(6-(4-benzo[d]1,3-di٠x٥lan-5-yl-6- 
phenyl(2-pyridyloxy))-2,2-dimethylhexanoyl-amino)—3-(4- 
hydroxyphenyl)propanoic acid (0.231 iol) in methylene 
chloride, is added 2-chloro-pyridine-5-sulfonamide (0.243 
mmol) , dimethylaminopyridine (0.300 Ю1), 1-(3- 
dimethylaminopropyl)-3-ethyl carbodiimide hydrochloride (0.231 
iol)/ and 4 A molecular sieves. The reaction mixture is 
stirred overnight for 18 h and is then filtered. The filtrate 
is washed with IN HCl, water, brine. The organic layer is 
dried over magnesium sulfate, filtered, and concentrated to a 
small volume. The resulting concentrated solution is 
triturated with hexane. The product is filtered, washed with 
hexane and dried under high vacm to give the chloropyridine 
intermediate. This intermediate (0.164 Ю1) is brought up in 
hydrazine hydrate (5 mL) . The reaction is heated to 70 ·c for 
18 h. The precipitate is dissolved in ethanol (10 mL) and the 
reaction is heated at 80 ٠c for another 20 h. The reaction is 
then concentrated under high vacuum to give the crude product, 
which is purified by flash chromatography.
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Example 77
Synthesis of 4- (4,б-diphenyl(2-pyridyloxy))-Ν٠ (1- (N- (1- (N-((6- 
hydrazino( 3 -pyridyl)) sulfonyl)cabamoyl)-2-(4-
hydroxyphenyl) ethyl ) -carbamoyl) -isopropyl ) butanaraide

Part A： Preparation of 4-(4,6-diphenyl-2- 
pyridyloxy)butanenitrile

4,6-Diphenyl-pyridone (1.5 g, 6.07 mmol) was dissolved in 
dimethylfomamide (40 mL) . 4-Bromobutyronitril.e (1.81 mL, 
18.2 Ю1) and silver carbonate (1.67 g, 6.07 mmol) were 
added, and the reaction was refluxed in the dark for 72 h.
The reaction was then cooled, filtered, and concentrated under 
high vacuilin. The residue was brought up in ethyl acetate and 
passed through silica gel. The filtrate was concentrated 
under high vacuiim. The resulting residue was purified by 
flash chromatography (5:1
hexane：ethyl acetate) to give 1.77 g (93%) of product. ESMS: 
Caled, for C21H18N2O, 314.14: Found 315.3 [M+H]+l
HPLC Method 5٠Rt =18.715 min Purity = 97%

Part B: Preparation of 4-(4,6-diphenyl-2-pyridyl0xy)butan0ic 
acid

4- (4,6-Diphenyl-2-pyridy]iOxy)butanenitril,e (0.813 g, 2.59 
Ю1) was dissolved in conc٠ hydrochloric acid (10 mL), 
glacial acetic acid (6 mL), and water (4 mL), and heated to 
reflux for 20 h. The reaction was diluted with water, and 
extracted with methylene chloride. The organic layer was 
washed with water, brine, dried over magnesium sulfate, 
filtered, and evaporated. The resulting oil was purified by 
flash chromatography (1. 4:1 hexane:ethyl acetate, 2. 2:1 
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methylene Chloride:ethyl acetate) to give 109.1 mg (13%) of 
product. ESMS: Caled, for C21H19NQ3f 333.14, Found 332.3 [M- 
H]-l
HPLC Method 5. Rt =15.884 min Purity = 100%

Part c: Preparation of 2-(2-(4-(4,6-diphenyl-2-
pyridyloxy) butanoylamino)-2-methylpropanoylamino)-3-(4- 
hydroxyphenyl)propanoic acid

To a teabag (5x5 cm polypropylene filter, 0.75 μm mesh) 
was added 0.50 g of Fmoc-rpyr (OtBu) -wang resin. The teabag was 
washed with the following (10 ml/bag) DMF 2x3 min, 20% 
piperidine in DMF solution 1x3 min, 20% piperidine in DMF 
solution 1 X 30 min, DCM 8x3 min, and DMF 3x3 min. To 
the reactor was added five equivalents of each of the 
following； Fmoc-Aib-ΟΗ/ HBTU, HOBT, diisopropylethylamine 
(DIEA) and DMF (10ml/bag). The bag was shaken overnight for 
about 16 h. The bag was then washed with the following 
(10ml/bag): DMF 3x3 min, DCM 8x3 min.and dried under
high vacuum· The coupling yield (99%) was determined using 
the picric acid assay. Then 0.200 g of this Fmoc-Aib- 
Tyr(OtBu)-wang resin was transfered to a teabag (5x5 cm 
polypropylene filter, 0.75 μm mesh) ٠ The teabag was washed 
with the following (10 ml/bag) DMF 2x3 min, 20% piperidine 
 DMF solution 1x3 min, 20% piperidine in DMF solution 1 X ئ
30 min, DCM 8x3 min, and DMF 3x3 min. To the reactor 
was added 2.5 equivalents of 4-(4,6-diphenyl-2-pyridyloxy)- 
butanoic acid and five equivalents of each of the following； 
HBTU, HOBT, diisopropylethylamine (DIEA) and DMF (10ml/bag)٠ 

The bag was then shaken overnight for about 18 h. The bag was 
then washed with the following (lOml/bag) : DMF 3x3 min, 
DCM 8x3 min. The bag was dried under high vacuinn، The 
contents of the bag was then placed in a small erleieyer 
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flask and a cleavage cocktail (1◦ mL) (95% trifluoroacetic 
acid, 2٠5% triisopropylsilanez and 2.5% water) added. The 
resin was allowed to sit for two hours while occasionally 
being swirled. After each swirl the side of the flask was 
rinsed with additional cocktail until the total volume of 
cocktail added was 15 mL. After two hours, the resin was 
filtered and washed with TFA (2x4 mL). The filtrate was 
concentrated to an oil under high vacuum. The oil was 
purified by preparative HPLC Method 2 to give 14.1 mg of 
product. HRMS: Caled, for C34H35N3O6 + H, 582.2604; Found, 
582.2606.
HPLC Method 5. Rt = 13.912 min Purity = 98%

Part D Preparation of Preparation of 4-(4, б-diphenyl(2- 
pyridyloxy))~N~(1-(N-(1-(N-((6-hydrazin٥(3- 
pyridyl)) sulfonyl)cabamoyl)-2-(4-hydro)cyphenyl) ethyl)- 
carbamoyl)-isopropyl)butanamide

To a solution of 2- (2- (4- (46 ك-diphenyl--2-pyridylo:xy)٠ 
butanoylamino) -2-methylpropanoylamino) -3- (4- 
hydroxyphenyl)propanoic acid (0.231 mmol) in methylene 
chloride, is added 2-chloro-pyrd-dine-5-sulfonamide (0.243 
во!) , dimethylaminopyridine (0.300 iol), 1-(3- 
dimethylaminopropyl)-З-ethyl carbodiimide hydrochloride (0.231 
mmol), and 4 A molecular sieves. The reaction mixture is 
stirred overnight for 18 h and is then filtered. The filtrate 
is washed with IN HCl, water, brine. The organic layer is 
dried over magnesium sulfate, filtered, and concentrated to a 
small volume. The resulting concentrated solution is 
triturated with hexane. The product is filtered, washed with 
hexane and dried under high vacuum to give the chloropyridine 
intermediate. This intermediate (0.164 10Ι) is brought up in 
hydrazine hydrate (5 mL). The reaction is heated to 70 ٠c for 
18 h. The precipitate is dissolved in ethanol (10 虬) and the 
reaction is heated at 80 ٠c for another 20 h. The reaction is 
then concentrated under high vacuum t◦ give the crude product, 
which is purified by flash chromatography.

261



WO 98/15295 PCT/US97/18096

5

10

15

20

25

Example 78
Synthesis of 3-(4-(3-((6-((l-aza-2~(2-
suirophenyl) vinyl) amino) (3-pyridyl) ) carbonylamino)- 
propoxy)phenyl)-2-(2,2-dimethyl-6-(5-oxo-l-prop-2-enyl(2- 
6,7,8-trihydronaphthyloxy〉〉hexanoylamino)propanoic acid

Part A: Preparation of tert-butyl 3" (4- (tert-buto^)phenyl) -2ل 
(2/2-dimethyl-6-(5-oxo-l-prop-2-enyl(2-6,7,8- 
trihydronaphthyloxy))hexanoylamino)propanoate

Η-Tyr(OtBu)-OtBu٠HCl (0.115 g, 0.348 腿〇1) was dissolved 
in dimethylfoimamide (5 mL). Diisopropylethylamine (126.3 μί, 
0.725 mmol) was added, and the reaction was stirred for 5 min. 
2,2-Dimethyl-6_(5-oxo-l-prop-2-enyl(2-6,7,8- 
trihydronaphthyloxy) )hexanoic acid(0.100 g, 0.290 Ю1) and 
2 (lH-benzotriazole-l-yl) -1,1,3,3-tetramethyluronb 
hexafluorophosphate (0.121 g, 0.319 腿〇丄)were added, and the 
reaction was stirred under nitrogen for 60 h. The reaction was 
concentrated to a residue under high vacuilin. The oil was 
dissolved in 50:50 ACN：H20 and lyophilized to give 0.457 g of 
product, however, as an oil. ESMS: Caled, for C38H53NO6, 
619.39, Found 620.5 [M+HJ+l
HPLC Method 5. Rt = 21.882 min Purity = 94%
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Part B： Preparation of 22,2)ا-dimethyl-6-(5-ox٥-l٠prop-2- 
enyl(2-6,7,8-trihydronaphthyloxy))hexanoylamino)-3-(4- 
hydroxyphenyl)propanoic acid

tert-Butyl 3-(4-(tert-butoxy)phenyl)-2-(2,2-dimethyl-6- 
(5-oxo-l-prop-2-enyl(2-6,7,8-trihydronaphthyloxy))~ 
hexanoylamino)propanoate (0.457 g) was dissolved in methylene 
chloride (3.0 mL). Trifluoroacetic acid (3.0 mL〉 was added, 
and the reaction was stirred for 2 h. The reaction was 
concentrated under*  high vacuum. The resulting oil was 
purified by preparative HPLC Method 2 to give 126.5 mg (86% 
over 2 steps) of product. HRMS： Caled, for C30H37NO6 + H, 
508.2699; Found, 508.2703.
HPLC Method 5. Rt = 13.743 min Purity = 98%

Part c Preparation of 3-(4-(3-((6-((l-aza-2-(2- 
sulfophenyl) vinyl) amino) (3 -pyridyl)) carbonylamino)- 
propoxy)phenyl)-2-(2,2-dimethyl-6-(5-oxo-l-prop-2-enyl(2- 
6,7,8-trihydronaphthyloxy))hexanoylamino)propanoic acid

H-Tyr(0-CH2-CH2-CH2-NH-boc)-0tBu (0.348 mmol) is 
dissolved in dimethylformamide (5 mL). Diisopropylethylamine 
(0.725 mmol) is added, and the reaction is stirred for 5 min. 
2,2-Dimethyl-6-(5-oxo-l-prop-2-enyl(2-6,7,8-trihydro-  
naphthyloxy))hexanoic acid (0.290 nol) and 2(lH-benz٠- 

triazole-l-yl)-1,1,3,3-tetramethyluroniiim hexafluorophosphate 
(0.319 Ю1) is added, and the reaction is stirred under 
nitrogen for 60 h. The reaction mixture is concentrated to a 
residue under high vacui and is dissolved in methylene 
chloride (5 mL). Trifluoroacetic acid (5.0 mL) is added, and 
the reaction is stirred for 2 h. The reaction is concentrated 
under high vacug to give the amine product. A mixture of 
this product (0.0805 ιοί), Ν,Ν-dimethyl formamide (2 mL), and 
triethylamine (0.2478 nol) is stirred at room temperature for 
15 min. 2-[[[5-[[(2,5-Dioxo-l-pyrrolidinyl)oxy] carbonyl]-2- 
pyridinyl]hydrazono]methyl]-benzenesulfonic acid, monosodium 
salt (0.0991 iol) is added and the mixture is stirred under 
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nitrogen. After 24 غ, the mixture is concencrated under high 
vacua. Purification by reverse-phase HPLC (water- 
acetonitrile gradient containing 0.1% TFA) yields the desired 
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Example 79
Synthesis of 3-((6-((l-aza-2-(2-٠siLlfophenyl)vinyl)٠n٠)(3-
pyridyl)carbonylamino)-3-(N- (6-(4—benzo[d]1,3—dioxolan-5-yl —6- 
phenyl (2-pyridyloxy))-2,2 -dimethylhexyl) carbamoyl) propanoic 
acid

Part Ά： Preparation of tert-butyl 3- (N-(6- (4-benzo[d]1,3- 
di0X01an-5-yl-6-phenyl(2-pyridyloxy))-2,2- 
dimethylhexyl) carbamoyl)-3-((tertbutoxy)carbonylamino)-
propanoate

l-^ino-2,2-dimethyl-6-[ (4-(3,4"^thylenediox^ 
phenyl-2-pyridinyl)oxy]-hexane 
dissolved in dimethylformamide 
mL, 0.717 mmol) was added, and 
min. Вос-Asp(OtBu)-OSu (0.110 
the reaction was stirred under 
was concentrated to an oil 
dissolved in 50:50 ACN/H20 
(133%) of product. ESMS: 
Found 690.5 [M+H]+l٠ HPLC 
=97%

(0.100 g, 0.239 Ю1) was
(5 mL). Triethylamine (0.100
the reaction was stirred for 5 
g, 0.287 mmol) was added, and 
nitrogen for 48 h. The reaction 

under high vacuum. The oil was 
and lyophilized to give 0.219 g 
Caled, for C39H51N3O8, 689.37; 
Method 5. Rt=21٠93O min Purity

vacuLim.
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Part B: Preparation of 3-amino~3-(N-(6-(4-benz٥[d]lf3- 
di0X01an-5-yl-6-phenyl(2-pyridyloxy))-2,2- 
dimethylhexyl) carbamoyl) propanoic acid

Tert—butyl 3-(N-(6-(4_benzo[d]1,3-dioxolan-5-yl-6- 
phenyl (2 -pyridyloxy》〉-2,2-dimethylhexyl) carbamoyl)-3-
((tertbutoxy)carbonylamino)propanoate (0.145 g, 0.210 腿〇1) 
was dissolved in methylene chloride (3.0 mL). Trifluoroacetic 
acid (3.0 mL) was added, and the reaction was stirred for 2 h. 
The reaction was concentrated under high vacuum. The 
resulting oil was brought up 50:50 acetonitrile/water and 
lyophilized to give 242.0 mg (177%) of product. ESMS : Caled, 
for C30H35N3O6/ 533.25; Found 532.3 [Μ-Η]-1
HPLC Method 5. Rt = 13.921 min Purity : 96%

Part c： Preparation of 3-((6-((l-aza-2-(2-
sulfophenyl)vinyl)amino)(3-pyridyl)carbonylamino)-3-(Ν-(6-(4- 
benzo [d] 1,3-dioxolan-5-yl-6-phenyI٠ (2-pyridy 1ο>Ύ) )-2,2- 
dimethylhexyl ) carbamoyl ) propanoic acid

3"Amino-3-(N-(6-(،-benzo[d]1,3-ùioxolan-5-yj٠-6-phenyl(2— 
pyridyloxy))-2,2-dimethylhexyl) carbamoyl) propanoic acid (0.100 
g, 0.154 mmol) was dissolved in dimethylformamide (5 mL) ، 
Triethylamine (64.4 gL, 0.462 mmol) was added and the reaction 
was stirred for 5 min. 2- [ [ [5٠- [ [ (2,5-Dioxo-l-
pyrrolidinyl) oxy]carbonyl]-2-pyridinyl]hydrazono]methyl]- 
benzenesulfonic acid, monosodium salt ( 0.082 g, 0.185 10Ι) 
was added and the reaction was stirred for 24 hours under
nitrogen.
high vacuum.
crude product was then purified by 
to give 31.1 mg (24%) of product.
C43H44N6O10S + H, 837.2917; Found,
HPLC Method 5. Rt = 14.279 min

The reaction was then concentrated to an oil under 
The oil was triturated with ethyl acetate. The 

preparative HPLC Method 2 
HRMS : Caled. for 
837.2901.
Purity = 93%

Example 80
Synthesis of 2-(2-aza-2-((5-(N-(1-(N-(6-(4-benzo[d]1,3- 
dioxolan-5-yl-6-phenyl(2-pyridyloxy))-2,2-dimethyl- 
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pyridyl ) ) amino) vinyl)-benzenesulfonic acid
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Part A: Preparation of N-(6-(4-benzo[d]lz 3-dioxolan-5-yl-6- 
phenyl(2-pyridyloxy))-2,2-dimethylhexyl)-2-((tert- 
butoxy)carbonylamino)-3-(4-hydroxyphenyl)propanamide

l-Amino-2,2-dimethyl-6-[(4-(3,4-methylenedioxyphenyl)-6- 
phenyl-2-pyridinyl)oxy]-hexane (0.100 g, 0.239 mmol) was 
dissolved in dimethylformamide (5 mL). Diisopropylethylamine 
(104.1 gL, 0.598 lol) was added, and the reaction was stirred 
for 5 min. Boc-Tyr-ΟΗ (0.081 g, 0.287 rranol) and 2(1Η- 
benzotriazole-l-yl)-1,1,3,З-tetramethyluroniíun 
hexafluorophosphate (0.100 g, 0.263 nol) were added, and the 
reaction was stirred under nitrogen for 24 h. The reaction was 
concentrated to an oil under high vacuum. The oil was 
dissolved in 50:50 ACN/H20 and lyophilized. The crude product 
was then purified by preparative HPLC Method 2 to give 67.9 mg 
(42%) of product. ESMS: Caled, for C40H47N3O7, 681.34; 
Found, 680.3 [M-H]-l
HPLC Method 5. Rt = 19.238 min Purity = 98%

Part B： Preparation of 2-anino-N-(6-(4-benzo[d٦1,3-dioxolan-5- 
yl-6-phenyl(2-pyridyloxy))-2,2-dimethylhexyl)-3-(4- 
hydroxyphenyl)propanamide
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N-(6-(4-Benzo[d]1,3-dioxolan-٠5-yl-6~phenyl(2- 
pyridyloxy))-2,2-dimethylhexyl) -2- ( (tert-butoxy)carbonyl- 
amino) -3- (4-hydroxyphenyl)propanainide (0.058 g, 0.0851 Ю1) 
was dissolved in methylene chloride (3.0 mL). Trifluoroacetic 
acid (3.0 mL) was added, and the reaction was stirred for 2 h. 
The reaction was concentrated under high vacuum. The 
resulting oil was brought up in 50:50 acetonitrile/water and 
lyophilized to give 53.6 mg (91%) of product. ESMS： Caled 
for C35H39N3O5, 581.29; Found, 582.5 [M+H]+l 
HPLC Method 5.Rt = 14.920 min Purity = 98%

Part c： Preparation of 2-(2-aza-2-((5-(N-(!-(N-(6-(4- 
benz٠[d]l,3-dioxolan--5-yl-6-phenyl(2-pyridyloxy) )-2,2- 
dimethylhexyl) carbamoyl)-2- (4-hydroxyphenyl) ethyl)- 
carbamoyl(2-pyridyl )) amino)vinyl) benzenesulfonic acid

2-Amino-N-(6-(4-benzo[d]l,3-di٥xolan-5-yl-6-phenyl(2- 
pyridyloxy))-2,2-dimethylhexyl)-3-(4-hydroxyphenyl)- 
propanamide (0.020 g, 0.0287 lol) was dissolved in 
dimethylformamide (2 mL). Triethylamine (12 μ^, 0.861 nol) 
was added and the reaction was stirred for 5 min. 2-[[[5" 
[[(2,5-Dioxo-l-pyrrolidinyl)oxy]carbonyl]-2-pyridinyl]- 
hydrazono]methyl]benzenesulfonic acid, monosodium sa.1t (0.0152 
g, 0.0344 mmol) was added and the reaction was stirred for 48 
h under nitrogen. The reaction was then concentrated to an 
이丄 under high vacuum. The oil was then purified by 
preparative HPLC Method 2 to give 15.6 mg (61%) of product. 
HRMS: Caled, for C48H48N6O9S + H, 885.3282; Found, 885.3268. 
HPLC Method 5٠Rt = 15.453 min Purity = 94%

Example 81
Synthesis of 2-((6-((l-aza-2-(2-sulfophenyl)vinyl)amino)(3_ 
pyridyl) carbonylamino) -2- (2,2-dimethyl-6- (5-oxo-l-pr٠p-2- 
enyl (2-6,7,8-trihydronaphthyloxy) ) hexanoylamino) acetic acid

267



wo 98/15295 PCT/US97/18096

5

10

15

20

25

30

Part A: Preparation of ethyl 6-(5-oxo-l-prop-2-enyl(2-6,7,8- 
trihydronaphthyloxy))hexanoate

6-Hydroxy-5~prop-2-enyl-2,3,4-trihydronaphthalen-l-one 
(1,0 g, 4٠97 iol) was dissolved in dimethylformamide (15 mL). 
Ethyl-6-bromohexanoate (1.33 mL, 7.45 腿〇1) was dissolved in 
dimethylformanide (15 rab), and added to the reaction. 
Potassium carbonate (1.20 g, 8.70 mmol) and potassium iodide 
(0.206 g, 1.24 mmol) were added, and the reaction was heated 
to 100 ٥c for 16 h. The reaction was concentrated under high 
vacuum. The resulting oil was brought up in ethyl acetate and 
washed with water, brine, dried over magnesium sulfate, 
riltered, and evaporated. The resulting crude product was 
dissolved in 90:10 hexane:ethyl acetate and passed through 
silica gel. The filtrate was then concentrated to give 1.218 
g (71%) of product. ESMS: Caled, for C21H2O4' 344.20;
Found, 345.2 [M+H]+l
HPLC Method 5. Rt：17.662 min Purity = 96%

Part B： Preparation of 6-(5-oxo-l-prop-2-enyl(2-6/7,8- 
trihydronaphthyloxy))hexanoic acid

Ethyl 6-(5-oxo-l-prop-2-enyl(2-6,7z8-trihyciro- 
naphthyloxy) )hexanoate (1.10 g, 3.19 腿〇!) was dissolved in 
ethanol (20 mL) . Potassii hydroxide pellets (0.268 g, 4.78 
mmol) were dissolved in water (1 mL), and added to the 
reaction. The reaction mixture was heated to reflux for 18 h 
then concentrated to an oil under high vacuum. The residue 
was brought up in water. The solution was adjusted to pH 5 
with IN hydrochloric acid. The soludon was extracted with 
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ethyl acetate. The organic layer was washed with water, 
brine, dried over magnesium sulfate, filtered, and 
concentrated to an oil under high vacuilin. The oil was 
recrystallized from hexane:ethyl acetate to give 0.842 g (83%) 
of product. ESMS: Caled, for С19Н24٠4л 316.17; Found, 315.2 
[M-HJ-1
HPLC Method 5. Rt = 13-339 min Purity : 98%

Part c: Prepararon of 2-amino-2- (6- (5-oxo-l-prop-2-enyl (2- 
6,7,8-trihydronaphthyloxy) ) hexanoylainino) acetic acid

To a teabag (5x5 cm polypropylene filter, 0.75 μm mesh) 
was added 0.50 g of Fmoc-Gly(ΝΗ-Boc)-Wang Resin. The teabag 
was washed with the following (10 ml/bag) DMF 2x3 min, 20% 
piperidine in DMF solution 1x3 min, 20% piperidine in DMF 
solution 1 X 30 min, DCM 8x3 min, and DMF 3x3 min. To 
the reactor was added 3 equivalents of the 6-(5-oxo-l~prop-2- 
enyl(2—6,7,8-trihydronaphthyloxy)〉hexanoic acid, five 
equivalents of each of the following； HBTU, HOBT, 
diisopropylethylamine(DIEA) and DMF (10ml/bag). The bag was 
then shaken overnight for about 20 h. The bag was then washed 
with the following (10ml/bag) : DMF 3x3 min, DCM 8x3 min. 
The bag was dried under high vacuum. The contents of the bag 
was then placed in ة small erlenmeyer flask. To the flask was 
added cleavage cocktail (10 mL) (95% trifluoroacetic acid, 
2٠5% triisopropylsilane, and 2.5% water). The resin was 
allowed to sit for two hours while occasionally being swirled. 
After each swirl the side of the flask was rinsed with 
additional cocktail until the total volume of cocktail added 
was 15 mL. After two hours, the resin was filtered and washed 
with TFA (2x4 mL). The filtrate was concentrated to an oil 
under high vacuiun، The oil was triturated with ether to give 
0.0792 g of product. ESMS: c led· for C21H28NO5, 388.20 
Found, 389.2 [Μ+Η1+1
HPLC Method 5. Rt =9.020 min Purity = 95%
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Part D： Preparation of 2-((6-((l-aza-2-(2-sulfophenyl)- 
vinyl)amino)(З-pyridyl)carbonylamino)-2-(6-(5-oxo-l-prop-2- 
enyl(2-6,7,8-trihydronaphthyloxy)) hexanoylamino) acetic acid

2-7Kmino-2-(6- (5-oxo-l-prop-2-enyl (2-6,7,8- 
trihydronaphthyloxy))hexanoylamino) acetic acid (0.040 g, 
0.0796 lol) was dissolved in dimethylformamide (3 mL) . 
Triethylamine (33.2 gL, 0.239 mmol) was added and the reaction 
was stirred for 5 minutes. 2-[[[5-[[(2,5-DÍ0X0-l- 
pyrrolidinyl) oxy]-carbonyl]-2-pyridinyl]hydrazono]- 
methyl]benzenesulfonic acid, monosodium salt (0.0421 g, 0.0955 
mmol) was added and the reaction was stirred for 24 hours 
under nitrogen. The reaction was then concentrated to an oil 
under high vacuiim. The oil was then purified by preparative 
HPLC Method 2 to give 14.9 mg (27%) of product. HRMS: Caled, 
for C34H37N5O9S + H, 692.2390; Found, 692.2404.
HPLC Method 5٠ Rt = 9.976 min Purity 二 92%

Example 82
Synthesis of 2-((6-((l-aza-2-(2-sulfophenyl)vinyl)amino)(3- 
pyridyl)carbonylamino)-2-(2,2-dimethyl-6-(5-ox٥-l-prop"2- 
enyl(2-6,7,8-trihydronaphthyloxy))hexanoylamino)acetic acid

Part A： Preparation of ethyl 2,2-dimethyl-6-(5-oxo-l-prop-2- 
enyl (2-6,7,8-trihydronaphthyloxy)) hexanoate

6-Hydr٠xy-5-pr٠p-٠2-enyl-2 · 3,4-trihydronaphthalen-l-one
(1.0 g, 4.97 1٠1) was dissolved in dimethylformamiae (15 mL) ٠ 

Ethyl ö-bromo-2,2-dimethylhexanoate (1.87 g, 7.45 iranol) was 
dissolved in dimethylformamiae (15 mL) , and added to the
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reaction. Potassiilin carbonate (1.2◦ g, 8.70 腿〇1) and 
potassiiun iodide (0.206 g, 1.24 mmol) were added, and the 
reaction was heated to 100٥C for 16 h. The reaction was 
concentrated under high vacuum. The resulting oil was brought
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up in ethyl acetate and washed with water, brine, dried over 
magnesium sulfate, filtered, and evaporated. The resulting 
crude product was dissolved in 90:10 hexane:ethyl acetate and
passed through silica gel. The filtrate was Chen concentrated
to give 1.595 g (86%) of product. ESMS: c led. for C23H32O4, 
372.23; Found, 373.3 [M+HJ+1
HPLC Method 5. Rt = 19.756 min Purity = 98%

Part B: Preparation of 2,2-dimethyl٠6-(5-oxo٠-l٠prop-2-enyl(2- 
6,7,8-trihydronaphthylo:<y) ) hexanoic acid

Ethyl 2,2-dimethyl٠6-(5-oxo-l٠prop~2-enyl(2-6,7,8- 
trihydronaphthyloxy))hexanoate (1.40 g, 3.76 iol) was 
dissolved in ethanol (20 mL) ٠ Potassium hydroxide pellets 
(0.316 g, 5.64 iol) were dissolved in water (1 rd), and added 
to the reaction. The reaction was heated to reflux for 4 
days. The reaction was concentrated to an oil under high 
vacuum. The residue was brought up in water. The solution 
was adjusted to pH 5 with IN hydrochloric acid٠ The solution 
was extracted with ethyl acetate. The organic layer was 
washed with water, brine, dried over magnesium sulfate, 
riitered, and concentrated to an oil under high vacuinn. The 
 was purirjLed by flash chromatography 7:1 methylene لا0
chloride:ethyl acetate to give 0.635 g (49%) of product as an 
oil. ESMS: Caled, for C21H28٥4z 344.20 Found, 345.2 [Μ+Η1+1 
HPLC Method 5. Rt = 15.644 min Purity = 92%

Part c: Preparation of 2-anino-2-(2,2-dimethyl٠6-(5-٠xo-l- 
prop-2-enyl(2-6,7,8-trihydronaphthylo)cy))hexanoylamino)acetic 
acid

To a teabag (5x5 cm polypropylene filter, 0.75 μm mesh) 
was added 0.50 g of Fmoc-Gly(NH-B٠c)-Wang Resin. The teabag 
was washed with the following (10 ml/bag) DMF 2x3 min, 20% 
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piperidine in DMF solution 1 X 3 min, 20¾ piperidine in DMF 
solution 1 X 30 min, DCM 8x3 min, and DMF 3x3 min. To 
the reactor was added 3 equivalents of the 2,2-dimethyl-6-(5- 
ΟΧΟ-1-ртор-2-enyl (2-6,，_!, 8-trihydronaphthyloxy)〉hexanoic acid, 
five equivalents of each of the following; HBTU, HOBT, 
diisopropylethylamine(DIEA) and DMF (lOml/bag) ٠ The bag was 
then shaken overnight for about 20 h. The bag was then washed 
with the following (10ml/bag) : DMF 3x3 min, DCM 8x3 min. 
The bag was dried under high vacuum. The contents of the bag 
was then placed in a small erlenneyer flask. To the flask was 
added cleavage cocktail (10 mL) (95% trifluoroacetic acid, 
2.5% triisopropylsilane, and 2.5% water). The resin was 
allowed to sit for two hours while occasionally being swirled. 
After each swirl the side of the flask was rinsed with 
additional cocktail until the total voliime of cocktail added 
was 15 πΐ. After two hours, the resin was filtered and washed 
with TFA (2x4 mL). The filtrate was concentrated to an oil 
under high vacuum. The oil was triturated with ether to give 
0.0560 g of product. ESMS: Caled, for C23H32N2O5, 416.23; 
Found, 417.3 [M+H]+l
HPLC Method 5. Rt =10.429 min Purity = 97%

Part D： Preparation of 2-((6-( (l-aza-2-(2- 
sulfophenyl) vinyl) amino) (3 -pyridyl)carbonylamino)-2-(2,2- 
dimethyl-б-(5-oxo-l-prop-2-enyl(2-6,7,8- 
trihydronaphthyloxy))hexanoylamino)acetic acid

2-Amino-2-(2,2-dimethyl-6-(5-oxo-l-prop-2٠enyl(2-6z7,8- 
trihydronaphthylo}؟/))hexanoylamino)acetic acid (0.025 g, 
0.0471 iol) was dissolved in dimethylformamide (2 mL). 
Triethylamine (19.7 μί, 0.141 iol) was added and the reaction 
was stirred for 5 minutes. 2-[[[5-[[(2,5-Díoxo-1- 

pyrrolidinyl) oxy]-carbonyl]-2-pyridinylJhydrazonoJmethyl]- 
benzenesulfonic acid, monosodiinn salt (0.0249 g, ◦.0565 iol) 
was added and the reaction was stirred for 24 hours under 
nitrogen. The reaction was then concentrated to an oil under 
high vacuum· The oil was then purified by preparative HPLC
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Method 2 to give 8.9 mg (26%) of product. HRMS: Caled, for 
C36H41N5O9S + H, 720.2703; Found, 720.2727.
HPLC Method 5. Rt = 11.243 min Purity = 100%

Example 83
Synthesis of 3-((6-((l-aza-2-(2-sulfophenyl)vinyl)aj٦٦ino)(3- 
pyridyl)carbonylamino)-3-(N-(6-(6-ethyl-3-hydroxy-4- 
phenylphenoxy)-2,2-dimethylhexyl) carbamoyl) propanoic acid

Part A: Preparation of 6-(2٠ethyl"4"phenyl-5-
(benzyloxy)phenoxy)-2,2-dimethylhexanenitrile

Benzene boronic acid (0.851 g, 6.98 iol) was dissolved 
in ethanol (5.82 mL) (1.2 mM solution). 6_(4-Bromo-2êthyl-5- 
(benzyloxy)phenoxy)-2,2-dimethylhexanenitrile (1.5 g, 3.49 
mmol) was dissolved in toluene (17.4 mL) (0.2 mM solution), 
and added to the ethanol solution. Sodium bicarbonate was 
dissolved in water (5.24 mL) (2 É solution), and added to the 
reaction. The reaction was heated to reflux overnight. The 
reaction was cooled to room temp and diluted with ethyl 
acetate. The organic layer was washed with sat. ammonium 
chloride. The organic layer was concentrated to an oil and 
purified by flash column chromatography (10:1 hexane:ethyl 
acetate) to give 1.24 g (83%) of product. ESMS: Calcd٠ for 
C29H33NO2, 427.25; Found, 445.3 [Μ+ΝΗ41+1 
HPLC Method 5٠Rt =21.888 min Purity = 95%

Part B： Preparation of 6-(2-ethyl-4-phenyl-5- 
(benzyloxy》phenoxy》-2,2-dimethylhexylamine
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To a dry flask was added aliinLim chloride (0.589 g, 4.11 
mmol) . The flask was cooled to less than o٠c with an 
ice/ethanol bath. Ether (10 mL) was added, and the reaction 
was stirred for 5 minutes until the а1٠пш chloride 
dissolved. Lithium aluminim hydride (0.156 g, 4.11 mmol) was 
then added, and the reaction was heated to refliix. 6-(2- 
Ethyl-4-pheny!-5-(benzyloxy) phenoxy) -2,2-dimethylhexane- 
nitrile (0.800 g, 1.87 mmol) was dissolved in ether (5 mL) and 
added dropwise to the refluxing solution. After addition was 
complete, the reaction was stirred for 5 hours at room 
temperature. The reaction was then quenched with water. 5Ν 
Hydrosulfuric acid was added until a clear solution formed. 
This mixture was then extracted with ether (ЗХ). The aqueous 
layer was then cooled in an ice bath and basified to pH 14 
with 50% aq. sodium hydroxide. The resulting solution was 
then extracted with ether (4Χ)· The organic layer was washed 
with saturated NaCl, dried over magnesium sulfate, and 
evaporated to give 0.982 g (121%) of product as an oil. ESMS: 
Caled, for C29H37NO2, 431.28; Found, 432,3 [M+H]+l
HPLC Method 5.Rt =17.226 min Purity = 91%

Part c: Preparation of tert-butyl 3-((tert- 
butoxy)carbonylamino)-3-(N-(6-(2-ethyl-4-phenyl-5- 
(benzyloxy》phenoxy) -2,2-dimethylhexyl ) carbamoyl ) -propanoate

6-(2-Ethyl-4-phenyl-5-(benzyloxy)phenoxy)-2,2- 
dimethylhexylamine(0.100 g, 0.232 iol) was dissolved in 
dimethylfonamide (5 mL) . Triethylamine (0.097 iuL, 0.696 
Ю1) was added, and the reaction was stirred for 5 min. Boc- 
Asp(OtBu)-OSu (0.107 g, 0.278 mmol) was added, and the 
reaction was stirred under nitrogen for 60 h. The reaction was 
concentrated to an oil under high vacuum. The oil was 
dissolved in 50:50 ACN/H20 and lyophilized to give 0.239 g
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(147%) of product as an oil. ESMS: Caled, for C42H5SN2٠7/ 
702.42; Found, 703.5 [M+H]+l
HPLC Method 5. Rt =24.125 min Purity = 89%

Part D: Preparation of 3-amino-3-(N-(6-(6-ethyl-3-hydroxy-4- 
phenylphenoxy)-2,2-dimethylhexyl) carbamoyl) propanoic acid

tert-Butyl 3-((tert-butoxy)carbonylamino)-3- (N- (6- (2- 
ethy!-4-phenyl-5-(benzyloxy) phenoxy) -2,2-dimethylhexyl) - 
carbamoyl)propanoate (0.200 g, 0.284 mmol) was dissolved in 
anisole (0.937 mL, 8.63 mmol), and cooled to 0 ٠c in an ice 
bath. Trifluoroacetic acid (6.25 mL, 81.1 腿〇1) was added, 
and the reaction was stirred for 10 min at 0 ٥c.
Trifluoromethanesulfonic acid (0.625 mL, 7.06 lol) was added 
dropwise. The reaction was stirred at 0 °C for 1.5 h. The 
reaction was concentrated under high vacuum· The resulting 
이丄 was purir٦Led using the following method to give 48.5 mg 
(30%) of product. ESMS: Caled, for C26H36N2٠5i 456.26;
Found, 455.3 [Μ-Η]-1
HPLC Method 5.Rt =13.395 min Purity = 87%

Part E: Preparation of 3-((6-((l-aza-2-(2- 
sulf0phenyl)vinyl)Én0)(3-pyridyl)carb0nylamin0)-3-(N-(6"(6- 
ethyl-3-hydroxy-4-phenylphenoxy) -2 · 2-dimethylhexyl ) - 
carbamoyl)propanoic acid

3-Amino-3-(N-(66)ا-ethyl-3-hydroxy-4-phenylphenoxy)-2,2- 
aimethylhexyl)carbamoyl)propanoic acid (0.0315 g, 0.0533 lol) 
was dissolved in dimethylformamide (5 mL) ٠ Triethylamine 
(22.3 μ^, 0.160 Ю1) was added and the reaction was stirred 
for 5 min. 2-[[[5-[[(2,5-Dioxo٠l٠pyrrolidinyl)oxy]carbonyl]- 
2-pyriainyl]hydrazono]-methyl]benzenesulfonic acid, monosodium 
salt ( 0.0281 g, 0.0640 mmol) was added and the reaction was 
stirred for 24 hours under nitrogen. The reaction was then 
concentrated to an oil under high vacua. The oil was then 
puriried by preparative HPLC Method 2 to give 14.4 mg (35%) of 
product. HRMS： Caled, for C40H45N5O9S + H, 760.3016; Found, 
760.2997.
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HPLC Method 5. Rt=13٠874 min Purity = 83%

Example 84
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Synthesis of 2-((6~((l-aza-2-(2-sulfophenyl)٧inyl)amino)(3- 
pyridyl)carbonylamino)-2-(6-(4-benzo[d]lz3-dioxolan-5-yl٠6- 
phenyl(2-pyridyloxy))-2,2-dimethylhexanoylaiuino)acetic acid

Part A： Preparation of 2-amino-2-(6-(4-ben2o[d]13 ك-dioxolan-5٠ 
γΙ-6-phenyl(2-pyridyloxy))-2,2-dimethylhexanoylamino) acetic 
acid

0 nh2٠tfa

To ة teabag (5x5 cm polypropylene filter, 0.75 μm mesh) 
was added 0.50 g of Fmoc-Gly (1-Boc) ،Wang Resin. The teabag 
was washed with the following (10 ml/bag) DMF 2x3 min, 20% 
piperidine in DMF solution 1x3 min, 20% piperidine in DMF 
solution 1 X 30 min, DCM 8x3 min/ and DMF 3x3 min. To 
the reactor was added 2 equivalents of the 6-(4-benzo[d]1,3- 
di٠x٠lan-5-yl-6٠phenyl(2-pyridyloxy))-2,2-dimethylhexanoic 
acid, five equivalents of each of the following; HBTU, HOBT, 
diisopropylethylamine(DIEA) and DMF (10ml/bag). The bag was 
then shaken overnight for about 20 hl The bag was then washed 
with the following (10ml/bag): DMF 3x3 min, DCM 8x3 min، 
The bag was dried under high vacutnn، The contents of the bag 
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was then placed in ج small erlenmeyer flask. To the flask was 
added cleavage cocktail (10 mL) (95% trifluoroacetic acid, 
2.5% triisopropylsilane, and 2.5% water). The resin was
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allowed to sit for two hours while occasionally being swirled.
After each swirl the side of the flask was rinsed with
additional cocktail until the total volume cocktail added
was 15 mL. After two hours, the resin was filtered and washed
with TFA (2x4 mL). The flitrate was concentrated to an oil 
under high vacuvrm. The oil was triturated with ether to give 
0.0460 g ◦f product. ESMS： Caled, for C28H31N3O6/ 505.22；

Found, 506.3 [M+H]+l
HPLC Method 5. Rt =13.477 min Purity = 90%

Part B： Preparation of 2-((6-((l-aza-2-(2- 
sulf0phenyl)vinyl)amin0)(3-pyridyl)carb0nylamin0)-2٠-(6-(4- 
benzo[d]l,3-dioxolan-5-yl-6-phen.yl(2-pyridyloxy))-2,2- 
dimethylhexanoylamino)acetic acid

2-jAmino-2-(6- (4-benzo[d] 1,3-dioxolan-5-yl-6-phenyl (2- 
pyridyloxy))-2,2-dimethylhexanoylamino)acetic acid (0.035 g, 
0.0560 iol) was dissolved in dimethylformamide (3 mL). 
Triethylamine (23.4 168.◦ ,ذلإ nol) was added and the reaction 
was stirred for 5 minutes. 2-[[[5-[[(2,5_DÍ0X0-l- 
pyrrolidinyl ) oxy] carbonyl ] -2 -pyridinyl] hydrazono ] methyl ]- 
benzenesulfonic acid, monosodium salt (0.030 g, 0.0672 lol) 
was added and the reaction was stirred for 24 hours under 
nitrogen. The reaction was then concentrated to an oil under 
high vacuum. The oil was then purified by preparative HPLC 
Method 2 to give 11.2 mg (25%) of product. HRMS: Caled, for 
C41H40N6O10S + H, 809.2605; Found, 809.2578.
HPLC Method 5.Rt =13.711 min Purity = 98%

Example 85
Synthesis of 2- (2-~aza—2— ( (5_ (N٠ (5-((3- ( (N- (6-(4,6"diphenyl (2~~ 
pyridyloxy) ) -2,2-dimethylhexanoylamino) -3- (4- 
hydroxyphenyl)propanoylamino) _1_ (N- (2,3/4,5,6- 
pentahydroxyhexyl) carbamoyl)pentyl) carbamoyl (2 - 
pyridyl))amino)vinyl)benzenesulfonic acid
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Part A： Preparation of methyl 2-(6-(4,б-diphenyl(2- 
pyridyloxy))-2,2-dimethylhexanoylamino)-3 ا(4ا  

hydroxyphenyl ) propanoate

6-(4,б-Diphenyl(2-pyridyloxy))-2,2-dimethylhexanoic acid 
(0.200 g, 0.513 tol) was dissolved in dimethylformamide (5 
mL) i Diisopropylethylamine (223 gL, 1.53 mmol) was added, and 
the reaction was stirred for 5 min. Н-؟Гуг ( OBz 1 ) -OMe (0.198 g, 
0.616 lol) and 2(lH-ben2：otriazole-l-yl)-l,1,3,3- 
tetramethyluronium hexafluorophosphate (0.214 g, 0.564 lol) 
were added, and the reaction was stirred under nitrogen for 60 
h. The reaction was concentrated to an oil under high vacuum. 
The oil was dissolved in 50:50 ACN/H20 and lyophilized. The 
crude product was then purified by preparative HPLC Method 2 
to give 322.9 mg (96%) of product. ESMS: Caled, for 
C42H44N2O5, 656.33; Found, 657.5 [M+HJ+1
HPLC Method 5٠Rt =22.768 min Purity = 100%

Part B： Preparation of 2-(6-(4, б-diphenyl(2-pyridyloxy))-2,2- 
dimethylhexanoylamino) -3- (4-hydro:xyphenyl)propanoic acid
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Methyl 2-(6-(4, б-diphenyl(2-pyridyloxy) )-2,2- 
dimethylhexanoylamino)-3-(4-hydr٠xz/phenyl)propanoate (0.150 g, 
0.228 mmol) was dissolved in tetrahydrofuran (10 mL). Lithium 
hydroxide monohydrate (0.0958 g, 2.28 mmol) was dissolved in 
water (2 mL) and added to the reaction. The reaction was 
stirred for 18 h. The reaction was then concentrated, brought 
up in water, acidified to pH 5 with IN HCl, and extracted with 
ethyl acetate. The organic layer was washed with water, 
brine, dried over magnesium sulfate, filtered, and evaporated 
to give 138.6 mg (95%) of product. ESMS: Caled, for 
C41H42N2O5/ 642.31; Found, 643.4 [M+H]+l
HPLC Method 5.Rt =21.258 min Purity 95 ت%

Part c: Preparation of N-(1-(N-(5-((tert- 
butoxy)carbonylamino)-5-(N-(2,3,4,5,6- 
pentahydroxyhexyl) carbamoyl) pentyl) carbamoyl)-2-(4- 
benzyloxyphenyl)ethyl)-6-(4, б-diphenyl(2-pyridyloxy))-2,2- 
dimethylhexanamide

6-،Amino-2-( ( tert-butoxy) carbonylamino) - (N- (2,3,4,5,6- 
pentahydroxyhexyl)hexanamide (0.050 g, 0.122 mmol) was 
dissolved in dimethylformamide (3 mL) . Diisopropylethylamine 
(63.8 μίζ 0.366 Ю1) was added, and the reaction was stirred 
for 5 min. 2-(6-(4,6-Diphenyl(2-pyridyloxy))-2,2- 
dimethylhexanoylamino) -3- (4-hydrox?/phenyl)propanoic acid 
(0.0942 g, 0.146 nol) and 2 (lH-benzotriazole-l-yl)-1,1,3,3- 
tetramethyluronium hexafluorophosphate (0.050 g, 0.134 iol) 
were added, and the reaction was stirred under nitrogen for 72 
h. The reaction was concentrated to an oil under high vacuum. 
The oil was then purified by preparative HPLC Method 2 to give 
79.2 mg (63%) of product. ESMS: Caled, for C58H75N5O12, 
1033-54; Foimd/ 1034.5 [Μ+Η1+1
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HPLC Method 5. Rt =19.290 min Purity : 84%

Part D: Preparation of 쪄一 (1-(33-(5-( (tert- 
butoxy) carbonylamino) _5- (N- (2,3,4,5,6- 
pentahydroxyhexyl) carbamoyl) pentyl) carbamoyl)-2-(4- 
hydroxyphenyl·) ethyl)-6-(4, б-diphenyl(2-pyridyloxy))-2,2- 
dimethylhexanamiae

A small round bottom was purged with nitrogen.To this was 
added palladium on carbon (30 mg, 10%w/w) followed by methanol 
(5 mL). N-(1-(N-(5-((Tert-butoxy)carbonylamino)-5-(N- 
(2,3,4,5,6-pentahydro٠exyl) carbamoyl)pentyl) carbamoyl)-2-(4- 
benzyloxyphenyl) ethyl)-6-(4,б-diphenyl(2-pyridyloxy))-2,2- 
dimethylhexanamide (0.065 g, 0.0628 mmol) was dissolved in 
methanol (5 mL) and added to the reaction. The reaction was 
evacuated and purged with nitrogen twice, and then evacuated 
and opened to hydrogen twice. The reaction was stirred under
hydrogen for 4 h. The reaction was not complete so more 
palladitun on carbon was added (30 mg) . The reaction was 
stirred overnight for 18 h. The reaction was filtered through
celite, washed with methanol, 
to an oil under high vacuum to 
ESMS: Caled, for C51H69N5O12/
HPLC Method 5. Rt =15.990 min

The filtrate was concentrated 
give 57.0 mg (96%) of product. 
943.49; Found, 944.5 [M+H]+l

Purity = 85%

Part E: Preparation of N-(1-(N-(5-amino-5-(N-(2,3/4,5,6- 
pentahydroxyhexyl) carbamoyl) pentyl) carbamoyl)-2-(4- 
hydroxyphenyl)ethyl)-6-(4 , б-diphenyl(2-pyridyloxy))-2,2- 
dimethylhexanamide

N-(1-(N- (5-((Tert-butoxy)carbonylamino)-5-(N-(2,3,4,5,6- 
Mntahydroxyhexyl) carbamoyl) pentyl) carbamoyl)-2-(4- 
hydroxyphenyl)ethyl)-6-(4, б-diphenyl(2-pyridyloxy))-2,2- 
dimethylhexanamide (0.054 g, 0.0572 mmol) was dissolved in 
methylene chloride (1.5 mL·). Trifluoroacetic acid (1.5 mL·) 
was added, and the reaction was stirred for 2 h. The reaction 
was concentrated under high vacuiun. The resulting oil was
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triturated with ether to give 40 mg (73%) of product. ESMS: 
Caled, for C46H61N5O10, 843.44; Found, 844.6 [M+H]+l 
HPLC Method 5■ Rt =13.804 min Purity = 89%

Part F： Preparation of 2-(2-aza-2-((5-(N-(5-((3٠-((N-{6-(4/6٠- 

diphenyl (2-pyridyloxy) ) -2,2-dimethylhexanoylamino)-3-(4- 
hydroxyphenyl)propanoylÉno) -1- (N- (2,3,4,5,6- 
pentahydroxyhexyl ) carbamoyl ) pentyl ) carbamoyl ( 2 — 
pyridyl))amino)vinyl)benzenesulfonic acid

N-(1-(N-(5-Amino-5-(N-(2,3۶4,5,б-pentahydroxyhexyl)- 
carbamoyl)pentyl)carbamoyl)-2-(4-hydroxyphenyl)ethyl)-6-(4,6- 
diphenyl(2-pyridyloxy))-2,2-dimethylhexanainide (0.040 g, 
0.0418 腿〇1) was dissolved in dimethylformamide (3 mL). 
Triethylamine (17.5 gL/ ◦.125 mmol) was added and the reaction 
was stirred for 5 minutes. 2-[[[5-[[(2,5-DÍ0X0-l- 
pyrrolidinyl) oxy]carbonyl]-2-pyridinyl]hydrazono]methyl]- 
benzenesulfonic acid, monosodium salt (0.0221 g, 0.0501 mmol) 
was added and the reaction was stirred for 24 hours under 
nitrogen. The reaction was then concentrated to an oil under 
high vacuim، The oil was then purified by preparative HPLC 
Method 2 to give 12.1 mg (25%) of product. HRMS: Caled, for 
C59H70N8O14S + H, 1147.4810 Found, 1147.4826.
HPLC Method 5.Rt =13.358 min Purity = 90%

Example 86
Synthesis of 2- (2-aza,-2- ( (5- (N— (5- ( (3· ( (N— (6- (4-benzo [d] 1,3- 
dioxolan.-5-y!-6-phenyl (2-pyridyloxy) ) -2,2-dimethylhexyl)- 
carbamoyl ) -2 - (N- (2,3,4,5, б-pentahydroxyhexyl ) carbamoyl )- 
ethyl) carbamoyl (2 -pyridyl)) amino) vinyl) benzenesulfonic acid

ف
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Part A： Preparation 。f benzyl 2-((tert-butoxy)carbonylamino)~
3 -(N- (2,3,4,5,б-pentahydroxyhexyl) carbamoyl)propanoate
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Вос-Asp(OSu)-OBzl (2.00 g, 4.76 mmol) was dissolved in
tetrahydrofuran (25 mL).
5.24 nol) was dissolved 
reaction. Triethylamine 
the reaction was stirred

l-Amino-desoxysorbitol  (0.948 g, 
in water (5 mL), and added to the 
(0.265 mL, 1.90 iol) was added, and 
for 3 h under nitrogen. The reaction 

was concentrated under high vacuum. The residue was brought 
up in water and extracted with ethyl acetate. The ethyl 
acetate was washed with 0.1 N hydrochloric acid, water, brine, 
dried over magnesium sulfate, and filtered. As the filtrate 
was evaporated the product precipitated out of the solution.
The precipitate was filtered, washed with hexane, and dried 
under high vacuiim to give 0.384 g (17%) of product. ESMS:
Calculated for C22H34N2OIOZ 486.22; Found, 487.3 [Μ+Η1+1
HPLC Method 5.Rt =8.724 min Purity = 100%

Part B: Preparation of 2-((tert-butoxy)carbonylamino)™3- (N- 
(2,3,4,5,6-pentahydroxyhexyl) carbamoyl) propanoic acid

A small round bottom was purged with nitrogen. To this 
was added palladium on carbon (100 mg, 10%w/w) followed by 
ethanol (5 mL) . Benzyl 2-(( tert-buto^) carbonylamino)-3-(Ν- 
(2,3,4,5,б-pentahydroxyhexyl) carbamoyl)propanoate (0.300 g, 
0.617 nol) was dissolved in ethanol (5 mL〉and added to the 
reaction. The reaction was evacuated and purged with nitrogen 
twice, and then evacuated and opened to hydrogen twice. The 
reaction was stirred under hydrogen for 20 h. The reaction 
was filtered through celite, washed with ethanol. The 
filtrate was concentrated to an oil under high vacuum to give 
266 mg (109%) of product. ESMS: Caled, for C15H28N2O10, 
396.17; Found, 397.2 [M+H]+l
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Part c: Preparación of N٠(6-<4~benzo[d]1,3-diox٠lan-5-yl-6- 
phenyl(2-pyridyloxy))-2,2-dimethylhexyl)-2- ((tert- 
butoxy) carbonylamino )-N'-(2,3,4,5,6-pentahyäro٠e}<yl ) butane- 
1,4-diamide
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l-Amino-2,2-dimethyl-6-[(4-(3,4—methylenedioxyphenyl)-6- 
phenyl-2-pyridinyl)oxy]-hexane (0.100 g, 0,239 mmol) was 
dissolved in dimethylfo^amide (5 mL) . DiisopropylethylÉne 
(124.9 gL, ◦.717 mmol) was added, and the reaction was stirred 
for 5 min. 2-((Tert-butoxy)carbonylamino)-3-(N-(2,3,4,5,6- 
pentahydro٠e^l ) carbamoyl ) propanoic acid (0.114 g, 0.287 
mmol) and 2(lH-benzotriazole-l-yl)-1,1,3,З-tetranethyluronium 
hexafluorophosphate (0.109 g, 0.287 iol) were added, and the 
reaction was stirred under nitrogen for 48 h. The reaction was 
concentrated to an oil under high vacuum. The oil was then 
purified by preparative HPLC Method 3 to give 98.9 mg (52%) of 
product. ESMS: Caled, for C41H56N4٥12z 796.39; Found, 797.5 
[M+HJ+1
HPLC Method 5.Rt =15.813 min Purity = 100%

Part D: Preparation of 2-awino-N-(6-(4-benzo[d]1,3-dioxolan-5- 
y!-6-phenyl(2-pyridyloxy))-2,2-dimethylhexyl)-Ν’- (2,3,4,5,6- 
pentahydroxyhexyl) butane-1,4-diamide

N٦(6-(،-Benzo[d]1,3-dioxolan-5-yl-6-phenyl(2- 
pyridyloxy))-2,2-dimethylhexyl)-2-((tert-butoxy)carbonyl- 
amino) ■Ν'-(2,3,4,5,6-pentahydro٠exyl ) butane-1, ،-diamide 
(0.090 g, 0.113 mmol) was dissolved in methylene chloride (1.5 
mL). Trifluoroacetic acid (1.5 mL) was added, and the 
reaction was stirred for 2 h. The reaction was concentrated 
under high vacuum. The resulting oil was triturated with 
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ether to give 80.5 mg (88¾) of product. ESMS: Caled, for 
C36H48N4O10, 696.34; Found, 697.4 [Μ+Η]+1
HPLC Method 5. Rt =12.776 min Purity 二 88%

Part E: Preparation of 2-(2-aza-2-((5-(N-(5-((3-((N-(6-(4- 
benzo [d] 1,3-dioxolan-5-yl-6-phenyl (2-pyridylo^) ) -2,2- 
dimethylhexyl) carbamoyl) -2-( N-(2,3,4,5,6- 
pentahydroxyhexyl) carbamoyl) ethyl) carbamoyl ( 2 - 
pyridyl) ) Éno) vinyl)benzenesulfonic acid

2-Amino-N-  (6-(4-benzo[d]1,3-dioxolan-5-yi-6-phenyl(2- 
pyridyloxy))-2,2 -dimethylhexyl)-N'-(2,3,4,5,6- 
pentahydro٠exyl ) butane-l, 4-diamide ( 0.047 g, 0.0580 _〇1〉 was 
dissolved in dimethylformamide (3 mL) . Triethylamine (24.3 
μ^, 0.174 mmol) was added and the reaction was stirred for 5 
minutes . 2- [ [[5-[[(2,5-Dioxo-l-pyrrolidinyl)oxy]-carbonyl]-2-
pyridinyl]hydrazono]methyl]-benzenesulfonic acia, monosodium 
salt (0.0306 g, 0.0696 mmol) was added and the reaction was 
stirred for 72 hours under nitrogen. The reaction was then 
concentrated to an oil under*  high vacutim٠ The oil was then 
purified by preparative HPLC Method 3 to give 25.2 mg (43%) of 
product. HRMS: Caled, for C49H57N7O14S + H, 1000.3762; 
Found, 1000.3732.
HPLC Method 5.Rt =12.730 min Purity = 96%

Example 87
Synthesis of 2-(2-aza-2-((5-(N-(5-((3-((N-(6-(4-benzo[d]1,3- 
dkx01an-5-yl-6"phenyl (2-pyridyloxy) )-2,2- 
dimethylhexyl)carbamoyl)amino)phenyl)carbonylan٦ino)٠-l-(N- 
(2,3,4,5,6-pentahydro;xyhexyl ) carbamoyl ) pentyl ) carbamoyl (2- 
pyridyl)) amino)vinyl) benzenesulfonic acid
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Part A: Preparation of methyl 3-((N-(6-(4-benzo[d]1,3- 
dioxolan-S-yl-G-phenyl(2-pyridyloxy) )-2,2-
dimethyIhexyl) carbamoyl ) amino) benzoate
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l_Amino-2,2-dimethyl-6- [ (4- (3,4-methylenedio:xyphenyl) -6- 
phenyl-2-pyridinyl)oxy]-hexane (0.300 g, 0.717 mmol) was 
dissolved in dimethylformamide (10 mL) . Diisopropylethylamine 
(642 [XLf 3.58 mmol) was added, and the reaction was stirred 
for 5 min. 3-Ethoxycarbonylphenyl isocyanate (0.548 g, 2.87 
mmol) was added, and the reaction was stirred under nitrogen 
for 36 h. The reaction was concentrated to an oil under high 
vacuvim. The oil was then purified by preparative HPLC Method 
3 to give 431.6 mg (98%) of product. ESMS： Caled, for 
C36H39N3O6, 609.28; Found, 610.4 [M+H]+l
HPLC Method 5.Rt =20.452 min Purity = 99%

Part B： Preparation of 3-((N-(6-(4-benzo[d]1,3-dioxolan-5-yl- 
б-phenyl (2-pyridyloxy) ) -2,2-dimethylhexyl) carbamoyl) amino)- 
benzoic acid

Methyl 3- ( (N- (6-(،-benzo[d]1,3-dioxolan-5-yl-6-phenyl(2- 
pyridyloxy))-2,2-dimethylhexyl) carbamoyl) amino)-benzoate (0.400 
g, 0.656 mmol) was dissolved in ethanol (10 mL). Potassium 
hydroxide pellets (0.0736 g, 1.3! 腿〇1) were dissolved in 
water (1 mL), and added to the reaction. The reaction was 
heated to reflux for 16 h. The reaction was concentrated to 
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an oil under high vacui. The residue was brought up in 
water. The solution was adjusted to pH 5 with IN hydrochloric 
acid. The solution was extracted with ethyl acetate. The 
organic layer was washed with water, brine, dried over 
magnesium sulfate, filtered, and concentrated to an ◦il under 
high vacuum. The oil was recrystallized from hexane:ethyl 
acetate to give 0.212 g (56%) of product. HRMS: Caled, for 
C34H35N3O6 + H, 582.2604; Found, 582.2604.
HPLC Method 5.Rt =17.966 min Purity = 100%

Part c: Preparation of 6-((3-((N-(6-(4-benzo[d]1,3-dioxolan-5- 
γΙ-6-phenyl(2-pyridyloxy))-2,2-dimethylhexyl)carbamoyl)- 
amino)phenyl》carbonylamino)-2-((tert-butoxy)carbonylamino)-(N- 
(2,3,4,5,6-pentahydro٠exyl) hexanamide

6-Amino-2- ( ( tert-butoxy) carbonylamino) - (N- (2,3,4,5,6- 
pentahydro٠exyl ) hexanamide (0.040 g, 0.0977 mmol) was 
dissolved in dimethylfomamide (2 mL) . Diisopropylethylamine 
(46.4 gL, 0.266 iol) was added, and the reaction was stirred 
for 5 min. 3-((N-(6-(4-Benzo[d]1,3-dioxolan-5-yl-6-phenyl(2- 
pyridyloxy))-2,2-dimethylhexyl)carbamoyl) amino)-benzoic acid 
(0.0516 g, 0.0888 tol) and 2(lH-ben2：otriazole-l-yl)-l,1,3,3- 
tetramethyluronii hexafluorophosphate (0.0404 g, 0.106 Bol) 
were added, and the reaction was stirred under nitrogen for 48 
h٠ The reaction was concentrated to an oil under high vacuum. 
The oil was then purified by preparative HPLC Method 3 to give 
55.0 mg (64%) of product. ESMS: Caled, for C51H68N6O13/ 
972.48; Found, 973.6 [Μ+Η1+1
HPLC Method 5.Rt：16.354 min Purity = 97%

Part D: Preparation of 2-amino-6-((3-((N-(6-(4-benzo[d]1,3- 
dioxolan-5-yl-б-phenyl(2-pyridyloxy))-2,2-
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dimethylhexyl ) carbamoyl ) amino ) phenyl ) carbonylamino )-N- 
(2,3,4,5, б-pentahydro^hexyl ) hexanamide

6-((3-( (N-(6-(4-ΒΘΠΖΟ[d]1,3-dioxolan~5-yl-6-phenyl(2ا 
pyridyloxy))-2,2 -dimethylhexyl) carbamoyl) amino ) phenyl ) - 
carbonylamino)-2-((tert-butoxy)carbonylamino)-(N-(2,3,4,5,6- 
pentahydro٠exyl) hexanamide (0.045 g, 0.0462 mmol) was 
dissolved in methylene chloride (3.0 mL). Trifluoroacetic 
acid (3.0 mL) was added, and the reaction was stirred for 2 h. 
The reaction was concentrated under high vacun. The 
resulting oil was triturated with ether to give 34.2 mg (75%) 
of product. ESMS: Caled, for C46H60N6O11/ 872.43；Foundf 
873.6 [Μ+Η1+1
HPLC Method 5.Rt：14.610 min Purity = 91%

Part E： Preparation of 2-(2-aza-2-((5-(N-(5-((3-((N-(6-(4- 
benzo [d] 1,3٠-dioxolan-5~yl-6-phenyl (2-pyridyloxy) ) -2,2- 
dimethylhexyl) carbamoyl) amino)phenyl) carbonylamino )-1-(N- 
(2,3,4,5,6-pentahydroxyhexyl) carbamoyl) pentyl) carbamoyl (2 - 
pyridyl)) amino)vinyl)benzenesulfonic acid

2-Amino-6-((3-((N-(6-(4-benzo[d]1,3-dioxolan-5-yl-6- 
phenyl (2-pyridylo^) ) -2,2-dimethylhexyl ) carbamoyl ) amino) - 
phenyl) carbonylamino)-N-(2,3,4,5,6-pentahydroxyhexyl) - 
hexanamide (0.029 g, 0.0294 mmol) was dissolved in 
dimethylformamide (3 mL). Triethylamine (12.3 μί, 0.0882 
mmol) was added and the reaction was stirred for 5 minutes. 
2-[[[5- [ [ (2,5-Dioxo-l-pyrrolidinyl)oxy]carbonyl]-2- 
pyridinyl]hydrazono]methyl]-benzenesulfonic acidf monosodium 
salt (0.0155 g, 0.0353 mmol) was added and the reaction was 
stirred for 72 hours under nitrogen. The reaction was then 
concentrated to an oil under high vacuum. The oil was then 
purified by the preparative HPLC Method 4 to give 4.0 mg (12%) 
of product. ESMS: Caled, for C59H69N9O15S, 1175.46; Found, 
1176.4 [M+H]+l
HPLC Method 5.Rt=13.898 min Purity 二 94%

Preparative HPLC Method 4
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Instrument: Rainin Rabbii； ٠amax software
Column: Vyadac C-18 (21.2 腿 X 25 cm)
Detector: Knauer ٦7WM
Flow Rate: 15ml/min
Column Temp: RT
Mobile Phase: A: 0. 1% TFA in ¾0

B: 0. !%TFA in ACN/H20 (9::1)
Gradient: Time (min) %A %B

ناً 60 40
12 ٦2 68
32 20 80
3ة 60 40

Example 8ج
 -3) (amino(vinyl(2-зи1٤орЬепу1)-l-aza-2)>-б) ) -thesis of 2مدع
pyridyl)) carbonylamino) -3-(N-(6-(4-benzo[d]1,3-dioxolan-5-yl- 
б-phenyl(2-pyridyloxy))-2,2-dimethylhexyl)carbamoyl)- 
propanoylamino)-З-carboxypropanoylamino) -3- 
carbo:xypropanoylÉno) -ethane-l, 2-dicarboxylic acid

〇

M

Η2+Ν·|ήπ
-O3S/٧

3-((6-( (l-Aza-2-(2-sulfophenyl)vinyl)amino)(3- 
pyridyl) carbony]Lainino)-3-(N-(6-(4-benz٠[d]l,3-dioxolan-5-yl,-6i- 
phenyl ( 2 -pyridyloxy) ) -2,2 -dimethylhexyl ) carbamoyl ) propanoic 
acid (0.044 g, 0.0526 mmol) was dissolved in dimethylformamide 
(3 mL) . Diisopropylethylamine (27.5 μ^, 0.158 mmol) was 
added, and the reaction was stirred for 5 min. Triaspartic 
acid (Asp-Asp-Asp-ΟΗ, 0.0229 g, 0.0631 lol) and 2(1Η- 
benzotriazole-l-yl) -1,1,3, З-tetramethyluroniiim 
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hexafluorophosphate (0.0239 g, 0.0631 mmol) were added, and 
the reaction was stirred under nitrogen for 18 h. The reaction 
was concentrated to an oil under high vacuum. The oil was 
then purified by preparative HPLC Method 3 to give 22.6 mg 
(36%) of product. HRMS: Caled, for C55H59N9O19S + H, 
1182.3726; Found 1182.3765.
HPLC Method 5.Rt =12.612 min Purity = 95%

Example 89
Synthesis of 2-((6-((l-aza-2-(2-sulfophenyl)vinyl)axnino)(3- 
pyridyl)) carbonylamino)-3-(2-(5-(،-benzo[d]1,3-dioxolan-5-yl- 
б-phenyl(2-pyridyloxy))penty ل٠ح٢ /)phenyl)propanoic acid

Part A:
(5-(1,1,2,2-tetramethyl-l-siiLapropoxy)pentyloxy)pyridine

4-(3 ,4-Methylenedioxyphenyl)-6-phenyl-2-pyridone (0 ٠ 585 
g, 2.01 mmol) and 5٠(t-butyldimethylsilyloxy)-l-pentanol

up in tetrahydrofuran (15 
4.02 iol) and
4.02 mmol) were added, and 
The reaction was quenched 
reaction was concentrated 
aqueous layer was extracted

The organic layer was washed with brine.

(0.877 g, 4.02 Ю1) were brought 
mL) ٠ Triphenylphosphine (1.05 g, 
diethylazodicarboxylate (0.700 g, 
the reaction was stirred for 4 h. 
with sat. ammonium chloride. The 
under high vacuum. The remaining 
with ethyl acetate.
dried over magnesium sulfate, filtered, and concentrated to an 
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oil under high vacui. The oil was brought up in 90:10 
hexane：ethyl acetate and passed through silica gel. The 
filtrate was concentrated to an oil under high vacuum to give 
1.068 g (108%〉 of product. ESMS matches if TBDMS group 
ionizes during mass spec. Caled, for C23H22NO4Z 376.15; 
Found, 377.3 [M+H]+l
HPLC Method 5.Rt =25.623 min Purity = 50%

Part B： Preparation of 5-(4-benzo[d]1,3-dioxolan-5-yl-6- 
phenyl-2-pyridylo>y)pentan-l-ol

A small· round bottom was purged with nitrogen.To this was 
added palladium on carbon (200 mg, 10%w/w) followed by ethyl 
acetate (7 mL) . 4-Benzo[d]l,3-dioxolan-5--yl-e-phenyl-2-(5- 
(1,1,2,2-tetramethyl-l-silapropoxy) pentyloxy) pyridine (1.04 g, 
2.12 Ю1) was dissolved in ethyl acetate (8 mL) and added to 
the reaction.. The reaction was evacuated and purged with 
nitrogen twice, and then evacuated and opened to hydrogen 
twice. The reaction was stirred under hydrogen for 3 h. The 
reaction was not complete so more palladium on carbon was 
added (200 mg), and the reaction was stirred for 3 h more. The 
reaction was still not complete so more palladic on carbon 
was added (500 mg) was added, and the reaction was stirred 
overnight for 16 h. The reaction still was not done, so more 
palladium on carbon (600 mg) was added, and the reaction was 
stirred for 3 h. The reaction was filtered through celite, 
washed with ethyl acetate. The filtrate was concentrated to 
an oil under high vacuum. The oil was recrystallized from 
hexane：ether to give 421.8 mg (53%) of product. ESMS： Caled, 
for C23H23NO4, 377.16; Found, 378.2 [M+H]+l 
HPLC Method 5· Rt =16.203 min Purity = 99%

Part c: Preparation of methyl 3-(2-(5-(4-benz٠[d]1,З-dioxolan-
5-yl- б-phenyl (2-pyridyloxy) )pentyloxy)phenyl) -2- ( (tert- 
butoxy) carbonylamino)propanoate
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5-(4-Βεηζο[d]1,3-diox٠lan-5-yl-6-phenyl-2-pyridylo>cy)- 
pentan-Ί-οΙ (0.153 g, 0.406 mmol) and methyl ة—((tert-butoxy)- 
carbonylamino )-3-(2 -hydroxyphenyl)propanoate
(0.100 g, 0.338 mmol) were brought up in tetrahydrofuran (10 
mL·). Triphenylphosphine (0.177 g, 0.676 mmol) and 
diethylazodicarboxylate (0.118 g, 0.676 mmol) were added, and 
the reaction was stirred for 3 h. The reaction was quenched 
with sat. ammoniiiin chloride. The reaction was concentrated 
under high vacuum. The remaining aqueous layer was extracted 
with ethyl acetate. The organic layer was washed with brine, 
dried over magnesium sulfate, filtered, and concentrated to an 
oil under high vacutim. The oil was purified by flash 
chromatography (5:1 hexane：ethyl acetate) to give 0.111 g 
(50%) of product. ESMS: Caled, for C38H42NO8, 654.29;
Found, 655.4 [M+H]+l
HPLC Method 5.Rt =21.986 min Purity = 95%

Part D： Preparation of 3-(2-(5-(4-benzo[d٦1,3-аг٠хо1ап-5-у1-6- 
phenyl(2-pyridyloxy))pentyloxy)phenyl)-2-((tert- 
butoxy)carbonylamino)propanoic acid

Methyl 3-(2-(5-(4-benzo[d]1,3-dioxolan-5-yl-6-phenyl(2- 
pyridyloxy))pentyloxy)phenyl)-2-((tert-butoxy)carbonyl- 
amino)propanoate (0.098 g, 0.150 mmol) was dissolved in 
tetrahydrofuran (5 mL). Lithium hydroxide monohydrate (0.0628 
g, 1.50 tol) was dissolved in water (1 mL) and added to the 
reaction. The reaction was stirred for 18 h. The reaction 
was then concentrated, brought up in water, acidiried to pH 5 
with IN HCl, and extracted with ethyl acetate. The organic 
layer was washed brine, dried over magnesium sulfate.
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filtered, and evaporated to give 93.9 mg (98%) of product. 
ESMS： Caled, for C37H40N2O8/ 640,27; Found, 641.4 [Μ+Η3+1 
HPLC Method 5. Rt =20.109 min Purity : 91%

Part E： Preparation of 2-ainino-3- (2- (5- (4-benzo [d] 1,3- 
dÍ0X01an-5-yl-6-phenyl (2-pyridyloxy) )pentyloxy)phenyl) 
propanoic acid

To a solution of 3-(2-(5-(4-Benzo[d]l,3-diox٠lan-5-yl-6- 
phenyl (2-pyridyloxy) )pentylo^)phenyl) -2- ( (tert-butoxy)- 
carbonylamino)-propanoic acid (0.083 g, 0.130 mmol) in 
methylene chloride (3.0 mL) was added trifluoroacetic acid 
(3.0 mL), and the reaction stirred for 2 h. The reaction was 
concentrated under high vacui to give 85 mg (100%) of product 
as an oil, ESMS: Caled, for C32H32N2O6, 540.23; Found, 541.3 
[M+H] + l
HPLC Method 5٠Rt =15.041 min Purity = 96%

Part F: Preparation of 2-((6-((lãza-2-(2- 
sulfophenyl)vinyl)amino)(З-pyridyl))carbonylamino)-3-(2-(5-(4- 
benzo[d]1,3-dioxolan-5-yl-6-phenyl(2- 
pyridyloxy))pentyloxy)phenyl)propanoic acid

To a solution of 2-amino-3- (2- (5- (4-benzo [d] 1,3-ä.ioxolan.- 
5-yl-6_phenyl (2-pyridyloxy) )pentylo^)phenyl) -propanoic acid 
(0.080 g, 0.122 Ю1) in dimethylformamide (3 mL) was added 
triethylamine (85.0 цъ, 0.610 lol) and the reaction stirred 
for 5 min, 2- [ [ [5-[[(2,5-Dioxo-l-pyrrolidinyl)oxy]carbonyl]- 
2-pyridinyl]hydrazonojmethyl]-benzenesulfonic acid, monosodium 
salt (0.0646 g, 0.146 mmol) was added and the reaction was 
stirred for 96 hours under nitrogen. The reaction was 
concentrated to an oil under high vacuum· The oil was then 
purified by preparative HPLC Method 3 to give 36.4 mg (35%) of 
product. HRMS： Calcdi for C45H41N5O10S + H, 844.2652; Found, 
844.2667.
HPLC Method 5.Rt =15.161 min Purity = 96%

HPLC Method 5
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Column Temp:

Instrument: ΗΡ1050
Column: Vydac C18(4.6 X 250 mm)
Detector: Diode array detector 220nm/500ref
Flow Rate: 1.0 mL/min.

50 ٥c
Sample size: 15 uL
Mobile Phase: A: 0.1% TFA in water

B: 0.1% TFA in ACN/Water (9:1)

Gradient: Time (min) %A %В
〇 80 20
20 〇 100
30 〇 100
31 80 20.

Examples 90-166
The reagents of examples 1-58, 61-72, and 75 - 89 are 

LTB4 antagonist compounds which incorporate a chelator or 
bonding unit for Tc-99m. The following procedures (A - D) 
describe the synthesis of radiopharmaceuticals of the present 
invention (Examples 90 - 166). The reagents comprised of a 
hydrazinonicotinamide group, present either as the free 
hydrazine or in protected form as a hydrazone react to form 
ternary ligand complexes with Tc-99m, designated by the 
formulae 99n٦Tc(LTB4) (tricine) (phosphine) and 
99n٦Tc(LTB4) (tricine) (L) (L = Imine-Nitrogen Containing
Heterocycle), in which (LTB4) represents the LTB4 antagonist 
compound bonded to the Tc through ة diazenido (-N=N-) or 
hydrazido (=N-1-) moiety. The other two ligands in the Tc 
coordination sphere are tricine and either a phosphine or an 
imine-nitrogen containing heterocycle. The reagents comprised 
of a diamidedi thiol or monoamidemonoaminedi thiol chelator form 
complexes with Tc-99m of the formula 99mTc(0) (LTB4) in which 
the designaron (LTB4) represents the LTB4 antagonist compound 
bonded to the Tc through two nitrogen donors and two sulfur 
donors forming a Tc(0)(N2S2) coordination sphere.
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Procedure A
Synthesis of Tc-99m LTB4 Antagonist Complexes of the Formula 
99mTc(LTB4) (tricine) (phosphine) Using Stannous Reducing Agent 
(Examples 90—93, 95—97, 99, 100, 105, 111, 126, and 145-150.) 

1◦—30 pg (0.2—0.4 mL) of LTB4 antagonist in saline or 
50% aqueous ethanol, 40 mg (0.4 mL) of tricine in water, 1-7 
mg (0.10 - 0.30 mL) of phosphine dissolved in water or 
ethanol, 25 (25 gL) SnC12٠ 2ΗΟ dissolved in 0.1 M HCl, 0 -
0.25 mL· ethanol and 50 - 150 mCi 99n٦TcO4" in saline were 
combined in a 10 cc vial. The kit was heated in a 1QO٥C water 
bath for 10 - 20 minutes, then a 50 gL sample analyzed by HPLC 
Method 6. If necessary, the complex was purified by 
performing 400 - 300 ة injection on the HPLC and collecting 
the fraction into a shielded flask. The collected fraction 
was evaporated to dryness, redissolved with a 0.05 — 5% 
solution ◦f Tween 80 in saline, and then re-analyzed using 
HPLC Method 6.

Procedure B
Synthesis of Tc-99m LTB4 Antagonist Complexes of the Formula 
99mTc(LTB4)(tricine)(TPPTS) without Using Stannous Reducing 
Agent (Examples 93, 97, 100-103, 105-109, 111-124, 126-143.) 

To ة lyophilized vial containing 4.84 mg TPPTS, 6.3 mg 
tricine, 40 mg mannitol and 0.25 M succinate buffer/ pH 4.8, 
was added 0.2 - 0.4 mL (20 - 4◦ μ^) LTB4 antagonist in saline 
or 50% aqueous ethanol, 50 - 100 mCi 99n٦TcO4" in saline, and 
additional saline to give a total volume of 1.3 - 1.5 mL. The 
kit is heated in an 100٥C water bath for 10 - 15 minutes, and 
a sample was then analyzed by HPLC Method 6 or 7. If 
necessary, the complex was purified by performing 400 - 300 ة 

injection on the HPLC and collecting the fraction into a 
shielded flask. The collected fraction was evaporated to 
dryness, redissolved with a 0.05-5% solution of Tween 80 in 
saline, and then re٠analyzed using HPLC Method 6 or 7.

Procedure c
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Synthesis of Tc-99m LTB4 Antagonist Complexes of the Foraula 
99n٦Tc(LTB4) (tricine) (L) (L 二 !mine-Nitrogen Containing 
Heterocycle) (Examples 151 - 164)

To a 10 mL vial was added 0.4 mL· of tricine solution (100 
mg/mL· in 25 mM succinate buffer, pH = 5.0), 0.2 mL of LTB4 
antagonist solution (100 [lg/mL in EtOH), 0.2 - 0.4 mL of 
coligand solution (10 ~ 50 mg/mL in 25 mM succinate buffer, pH 
= 5.0, depending on the type of coligand (for pyridine 
analogs, the coligand concentration was 5-10 mg/mL while the 
concentration of imiaazole, thiazole or triazole analogs was 1 
- 5 mg/mL) / 0.2 - 0.5 mL of 99n٦TcO4_ solution (100 - 200 mCi/mL 
in saline), and 25 HL of SnC12.2H2O solution (1.0 mg/mL in 0.1 
N HCl). The reaction mixture was heated at 10◦ ◦c for 10 - 15 
min. After cooling at room temperature, the reaction mixture 
was analyzed by HPLC Method 6 If necessary, the complex was 
purified by performing a 300 - 400 gL injection on the HPLC 
and collecting the fraction into a shielded flask. The 
collected fraction was evaporated to dryness, redissolved with 
a 0.05-5% solution of Tween 80 in saline, and then re-analyzed 
using HPLC Method 6.

Procedure D
Synthesis of Tc-99m LTB4 Antagonist Complexes of the Formula 
99mTc(0)(LTB4) (Examples 165, 166)

A coiercial Glucoscan® kit (containing 200 mg sodium 
glucoheptonate and -60 gg stannous chloride dihydrate) was 
reconstitituted with 1.25 mL· saline. To 0.5 mL of the 
reconstituted Glucoscan® was added: 150 gLl：7 glacial acetic 
acid:0.2 M HCl(aq), 0.25 mg (0.5 mL) of the respective 
conjugate dissolved in ethanol and ca. 50 - 150 mCi 99 ا04ل  in 
saline. The kit was heated in an 8O٥C water bath for 30 
minutes, then 50 ة μί sample analyzed by HPLC Method 6. If 
necessary, the complexes were purified by performing 300 ة - 

400 gL injection on the HPLC and collecting the fraction into 
a shielded flask. The collected fraction is evaporated to 
dryness, redissolved with 0.05-5% solution of Tween 80 in 
saline, and then re-analyzed by HPLC Method 6.
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Analytical· Methods
HPLC Method 6
Coliwm： Zorbax C18, 25 cm X 4.6 mm or Vydac С18/ 25 cm X 4.6

Coliimn Temperature: ambient
Flow: 1.0 mL/min
Solvent A： 10 É sodium phosphate buffer pH 6
Solvent B: 100% Acetonitrile
Detector: sodium iodide (Nal) radiometric probe

Gradient A (Ex. 99, 100):
t (min) 2գ ٢ل 30 31 40
%B 15 50 75 15 15

Gradient B (Ex. 90-93, 95).96)
t (min) 0 20 30 31 40
%B 0 90 90 0 0

Gradient c (Ex. 94, 97, 98, 101-109, 111-144, 147-166)
t (min) 0 20 30 31 40
%B 0 75 75 0 0

Gradient D (Ex. 145, 146):
t (min) 0 20 30 31 40
%B 0 80 80 0 0

HPLC Method 7 (Ex. 110)
Column: Cosmosil C18, 25 cm X 4.6 1
Column Temperature: 5O٥C
Flow: 1.0 mL/min
Solvent A: 25 mM sodium phosphate pH 6
Solvent B： 100% Acetonitrile
Detector: Nal radiometric probe

Gradient:
t (min) 0 20 30 31 40
%B 40 80 80 40 40
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Table 1. Analytical and Yield Data for 
99n٦Tc(LTB4) (tricine) (TPPTS) Complexes
Complex Ex. No. Reagent Ex. No. % Yield RT (min)

90 1 Ί5 12.7
91 2 92 12.0

、92 3 83 12.4
93 4 88 15.2
94 6 91 12.8
95 ٦ 91 15.1
96 8 59 12.9
97 10 フ〇 15.0
98 12 68 16.0
99 14 6٢ل 18.7
100 15 83 15.0
101 17 47 12.4
102 18 60 15.3
103 19 ٦٦ 16.0
104 20 72 14.1
105 21 54 12.1
106 لآ Ί٦ 13.5
107 41 15.6
108 ٦٦ 80 16.4
109 28 83 15.0
110 31 51 16.0
111 32 58 15.8
112 33 83 16.0
113 34 80 13.3
114 35 85 14.1
115 36 ة٦ 13.8
116 37 44 15.7
117 38 90 14.0
118 39 ٦6 14.6
119 40 85 13.8
120 41 ٦و 12.8
121 42 82 13.6
122 43 87 13.3
123 44 87 12.2
124 45 87 12.6
125 49 92 10.9
126 54 85 17.5
127 56 33 13.9
128 58 46 13」
129 64 86 13.9
130 65 94 13.9
131 6Ί ٦و 12.9
132 ة٦ 82 13.2
133 68 83 14.5
134 70 67 12.9
135 Ί7 57 11.7
136 75 87 12.5
137 ٦و 82 13.3
138 80 47 15.7
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139 84 94 12.8
140 85 50 14.7
141 86 93 14.2
142 87 44 15.7
143 88 94 12.2
144 89 82 13.8
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Table 2. Analytical and Yield Data for
"n١Tc(LTB4) (tricine) (TPPDS) and 99mTc(LTB4) (tricine) (TPPMS)
Complexes Using the Reagent of Example 1
Complex Ex. No. Phosphine % Yield RT(min)

145 TPPDS 96 17.7
146 TPPMS 9Ί 20.9

Table 3. Analytical and Yield Data for 
99n٦Tc(LTB4) (tricine) (TFP) Complexes
Complex Ex. No. Reagent Ex. No. % Yield RT(min)

147 15 ٩٠ 19.6
148 33 62 19.5
149 34 75 18.7
150 ٩9 Ί5 18.1

Table 4. HPLC and Yield Data 99n٦Tc(LTB4) (tricine) (L) 
Complexes (L = Imine-Nitrogen Containing Heterocycle)

Complex Reagent Imine % Yield RT
Ex. No. Ex. No. Ligand (L) (min)

151 1 A ٩s 16.7
152 14 A 90 16.6
153 14 B 88 17.1
154 15 B 57 8 ٠ 13
155 15 c 89 14.5
156 15 D 28 13.8
157 15 A 67 14.8
158 15 E 64 16.0
159 15 F 25 15.6
160 15 G 62 16.1
161 15 H 86 17.5
162 15 I 66 14.8
163 21 A 64 13.9
164 34 H 71 16.4

Imine-nitrogen containing coligands, L：

A З-pyridinesulfonic acid
B 3,5-pyridinedicarboxylic acid
c Isonicotinic acid
D Nicotinic acid
E Hydroxyethylisonicotinamide
F 4-Methyl-5-imidazolemethanol
G 4-Methyl-5-thiazoleethanol
H pyridine
工 4-pyridylethylsulfonic acid
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Table 5. Analytical and Yield Data for 99mTcO(LTB4) 
Complexes - 
Complex Ex. No. Reagent Ex. No٠ % Yield RT(min)

165 9 80 16.0
166 55 81 13.9
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Reported retention times are the average of the two 
diastereomeric complexes when resolvable.

Utility
The radiopharmaceuticals of this invention are useful for 

imaging sites of infection and/or inflammation in mammals. 
The reagents of this invention are useful in the treatment of 
diseases associated with infection and inflamnation. 
Representative compounds were tested in the in vitro and in 
vivo tests described below and found to be active.

LTB4 Human Neutrophil (PMN) Binding Assay
Heparinized blood was placed on a ficol gradient followed 

by its sedimentation with dextran. This resulted in 
preparations containing > 95% neutrophils (PMN). The PMN 
solution was adjusted to achieve a concentration of 8 X !〇6 
ΡΜΝ/ml. In this assay the test agent will actively compete 
with 3[H] LTB4 for the PMN LTB4 receptor. Very briefly, the 
assay was performed as follows; [3H]LTB4 (1 nM) and test agent 
were placed into a 96 well microplate with riJiters (0.65 μm 
pore size). PMN solution (8 X lo^/ml) was added and the 
microplate incubated for 10 min at 4٥ c. The microplate was 
then placed on Millipore filtration system； the wells washed 
with cold saline (3 X) and dried. The filters were removed 
from the microplate; placed into scintillation fluid and the 
concentration of [3H]LTB4 determined.

The compounds of Examples 1 - 89 were tested in this 
assay and all were found to be active.

Guinea Pig Focal Infection Model
The function of the model is to rapialy assess an agent's 

ability to detect inflanation/infection as well as determine
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the biodistribution. Very briefly, the procedure was as 
follows: A #10 trochar needle was used to introduce a piece
of innbilical tape i^ersed in a 6% sodium caseinate solution 
into the right flank and placed on the left side of the 
peritoneal cavity of anesthetized guinea pigs. The placement 
of the immersed string seized as the focal site for white 
blood cell recruitment over the next eighteen hours. Eighteen 
hours later the guinea pigs were anesthetized and the test 
agent administered via the lateral saphenous vein. At the 
appropriate time postinjection, the animals were euthanized 
and the focal uptake determined. Throughout the course of the 
study blood was withdrawn via cardiac puncture ٠ Uptake and 
target/background ratios were determined via well counting.

The radiopharmaceuticals of Examples 90, 92 - 95, 97, 99, 
100, 102, 106 - 118, 126， 130 133 - 134， 137 - 141, 143 and
Ibö were evaluated in this model and all were found to have 
focal uptake at the site of the sterile inflammation ranging 
from 0٠l to 2٠1 %iid٠/g.

Rabbit Focal Infection Model
The function of the model is to rapidly assess an agent's 

ability to detect inflanation/infection via scintigraphy as 
well as determine the biodistribution. The protocol takes 
place over 2 days and is comprised of induction of an 
infection, imaging, followed by a biodistribution. Very 
briefly, the procedure was as follows: On day 1, 2x10-7 
colonies of EiColi was administered intramuscularly in the 
thigh to anesthetized rabbits. The infection was permitted to 
fulminate for 24 hrs prior to the intravenous administration 
of the test agent. Prior to the administration of the test 
agent, the animal was anesthetized, intubated and monitored to 
assess arterial pressure and heart rate and hematology. 
Anterior 5 min serial images were performed over a 4 hr 
period. At the end of the protocol the animal was euthanized 
with a pentobarbital overdose and the uptake of the test agent 
in various organs assessed via well counting.

The radiopharmaceuticals of Examples 90, 93, 94, 97, 99, 
100, 102, 107, 108, 113, 114, 118, 127, 129, 130, 133, 137,
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140, and 157 were evaluated in this model and all were found 
to give a target-to-background ratio (infection site to 
contralateral muscle regions of interest) of ranging from 1.3 
to 15.9.

Dosage and Fomulation
The anti—infection and anti-inflamation compounds of this 

invention can be administered as treatment for infection and 
inflamation by any means that produces contact of the active 
agent with the agent's site of action. They can be 
administered by any conventional means available for use in 
conjunction with pharmaceuticals, either as individual 
therapeutic agents or in ة coÉination of therapeutic agents. 
They can be administered alone, but preferably are 
administered with a pharmaceutical carrier selected on the 
basis of the chosen route of administration and standard 
pharmaceutical practice.

The dosage administered will, of course, vary depending 
upon known factors, such as the pharmacodynamic 
characteristics of the particular agent and its mode and route 
of administration; the age, health and weight of the 
recipient; the nature and extent of the symptoms; the kind of 
concurrent treatment; the frequency of treatment; and the 
effect desired. A daily dosage of active ingredient can be 
expected to be about 0.001 to about 1000 milligrams per 
kilogram of body weight, with the preferred dose being about 
0.1 to about 30 mg/kg.

Dosage forms of compositions suitable for administration 
contain from about 1 mg to about 100 mg of active ingredient 
per unit. In these pharmaceutical compositions the active 
ingredient will ordinarily be present in an amount of about 
0.5-95% by weight based on the total weight of the 
composition. The active ingredient can be administered orally 
in solid dosage forms, such as capsules, tablets and powders, 
or in liquid dosage forms, such as elixirs, syrups and 
suspensions. It can also be administered parenterally, in 
sterile liquid dosage forms.
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Gelatin capsules contain the active ingredient and 
powdered carriers, such as lactose, starch, cellulose 
derivatives, magnesium stearate, stearic acid, and the like. 
Similar diluents can be used to make compressed tablets. Both 
tablets and capsules can be manufactured as sustained release 
products to provide for continuous release of medication over 
a period of hours. Compressed tablets can be sugar coated or 
film coated to mask any unpleasant taste and protect the 
tablet from the atmosphere, or enteric coated for selective 
disintegration in the gastrointestinal tract. Liquid dosage 
forms for oral administration can contain coloring and 
flavoring to increase patient acceptance.

In general, water, a suitable oil, saline, aqueous 
dextrose (glucose), and related sugar solutions and glycols 
such as propylene glycol or polyethylene glycols are suitable 
carriers for parenteral solutions. Solutions for parenteral 
administration preferably contain a water soluble salt of the 
active ingredient, suitable stabilizing agents, and if 
necessary, buffer substances. Antioxidizing agents such as 
sodium bisulfite, sodium sulfite, or ascorbic acid, either 
alone or combined, are suitable stabilizing agents. Als◦ used 
are citric acid and its salts, and sodium EDTA. In addition, 
parenteral solutions can contain preservatives, such as 
benzalkonium chloride, methyl- or propyl-paraben and 
chlorobutanol٠ Suitable pharmaceutical carriers are described 
in Remington's Pharmaceutical Sciences， supra, a standard 
reference text in this field.

Useful pharmaceutical dosage-forms for administration of 
the compounds of this invention can be illustrated as follows:

Capsules
A large nÉer of unit capsules can be prepared by 

filling standard two-piece hard gelatin capsules each with 100 
mg of powdered active ingredient, 150 mg of lactose, 50 mg of 
cellulose, and 6 mg magnesium stearic.
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Soft Gelatin Capsules
A mixture of active ingredient in a digestible oil such 

as soybean oil, cottonseed oil or olive oil can be prepared 
and injected by means of a positive displacement pump into 
gelatin to form soft gelatin capsules containing 100 mg of the 
active ingredient. The capsules should then, be washed and 
dried.

Tablets
A large niimber of tablets can be prepared by conventional 

procedures so that the dosage unit is 100 mg of active 
ingredient, 0.2 mg of colloidal silicon dioxide, 5 milligrams 
of magnesium stearate, 275 mg of microcrystalline cellulose, 
11 mg of starch and 98.8 mg of lactose. Appropriate coatings 
may be applied to increase palatability or delay absorption.

Suspension
An aqueous suspension can be prepared for oral 

administration so that each 5 mL contain 25 mg of finely 
divided active ingredient, 200 mg of sodium carboxymethyl 
cellulose, 5 mg of sodium benzoate, 1.0 g of sorbitol 
soludon, U.S.P., and 0.025 mg of vanillin.

Injectable
A parenteral composition suitable for administraron by 

injection can be prepared by stirring 1.5% by weight of active 
ingredient in 10% by volume propylene glycol صلة water. The 
soludon is sterilized by commonly used techniques ٠
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1. A reagent capable of direct transformation into a 
radiopharmaceutical having a binding affinity for the 
LTB4 receptor of less than lOOOnM.

2. A reagent of Claim 1 having the formula:

We-X-Ln-Y-Ln1 -Ch We-X~Ln (Ln1 -Ch) -Ύ f or Z-Ln٠-Ch，

wherein.

we is selected from the group:

A5

wherein,
Al is N, С-0Н, or CH;
A2 and A^ are independently N or CH；

A4 is N or CR3；

A5 is 0 or s；

A6 is 0, CH2 or s;
A? is С-0Н, N, NH,〇 or s；

A8 is №, CH2,〇,S, N, or CH;
A9 is N or CH;
a and b indicate the alternative positions of 

a double bond;

Rl is selected from the group: H, -C(=NH)NH2/ С!-Сб 
alkyl substituted with 0-3 R4/ Cl-Сб alkoxy 
substituted with 0-3 R4, aryl substituted with 
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0-3 R5, and heterocycle substituted with 0-3 
R5;

R2 is selected from the group: H, C1-C3 alkyl, C2- 
C3 alkenyl, cyclopropylz cyclopropylmethyl, and 
aryl substituted with 0-3 R5；

R3 is -H, -OH or C1-C3 alkoxy;

or alternatively, Ri and r3 can be taken together 
with the atoms to which they are attached to 
form a fused phenyl ring substituted with 0-3 
R5;

R4 is independently selected from the group: -F, 
-Cl, -Br,-工,：0, -N(r6)(r7), and -CF3;

R5 is independently selected from the group: -F, 
-Cl, -Br, 一工,~N(r6)(r7), -CF3, C1-C3 alkyl, 
C1-C3 alkoxy, and methylenedioxy;

R6 and R7 are independently H or C1-C3 alkyl;

provided that when △1 and A2 are CH, £、د is C-X, and 
A4 is CR3/ r-L is selected from the group: 
C1-C5 alkyl substituted with 1-3 R4, C1-C5 
alkoxy substituted with 0-3 R4, and aryl 
substituted with 0-3 R5;

X is 〇,s, CH2 or CH=CH;

Ln is a linking group having the formula

(CR8R9)g-(Wl)h-(Ml)k-(CR Rll》g_

wherein.
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R8/ R9, Rio and Ri! are independently selected at 
each occurrence from the group: a bond to Ln), 
H, C1~C5 alkyl, and C1-C5 alkoxy, or 
alternatively, r8 and r5 or rIO and rII may be 
taken together to form a 3-6 membered 
cycloalkyl or heterocycle;

wi is independently selected from the group: 0, s, 
C(=O)O, OC(=O), сн：сн, (ОСН2СН2)Р and 
(CH2CH2O)p٠ , wherein p and p1 are independently 
1-3;

Ml- is selected from the group:
phenyl substituted with 0-3 r!2, heterocycle 
substituted with 0-3 r!2/ ：benzophenone 
substituted with 0-3 r!2/ and. diphenylether 
substituted with 0-3 R12；

r!2 is independently selected from the group: a bond 
to Lni, -COOR13, C1-C5 alkyl substituted with 
0-3 r!4, and C1-C5 alkoxy substituted with 0-3 
R14;

R13 is H or C1-C5 alkyl:

r!4 is independently selected from the group: a bond
toLn'/ and -COOH；

g is 0-10;
h is 0-3;
к is 0-1;
g' is 0-5;

provided that when h is 0 and k is 0, g is > 1；

and provided that when wl is 0 or s and k is 0, g +
لأ١ ج ل٠ا
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Y is selected from C(：O)NH, NHC(=O), С：О/ C(：O)O/ oc(=o), 
NHS(：O)2/ C(=O)NHS(：O)2z COOH, C＜：O)NH2z NH(C：O)NH, 
or tetrazole；

provided that from 0-1 of R9/ RlO/ rII, r!2/ and r14 is a 
bond to Lnz and when one of these variables is a 
bond to Ln'/ then Y is COOH, C(：0)l2r or tetrazole;

Ln1 is a linking group having the formula:

(w2)h١-(CR15r!6 ) g٠' - (м2)k'~ (2نيلآ ) h" - ) g” ’ -(w2 ) h" I

wherein,

w2 is independently selected at each occurrence from 
the group: 〇,s, NH, NHC(：O), C(：O)NH, C(：O), 
C(=O)O, OC(=O), NHC(=O)NH, so2, (OCH2CH2)S, 
(CH2CH2O)S■, (OCH2CH2CH2)S■■, (CH2CH2CH2O)t/ and 
(aa)t'/ wherein aa i；s independently at each 
occurrence an amino acid, and s, s', s", t, 
and t' are independently 1-10;

M2 is selected from the group: aryl substituted with 
0-3 r!9, cycloalkyl substituted with 0-3 R19f 
and heterocycle substituted with 0-3 R19 ;

R15, R16, R17 and RlB are independently selected at 
each occurrence from the group: =0, COOH, SO3H, 
ΡΟ3Η, C1-C5 alkyl substituted with 0-3 r!9, 

aryl substituted with 0-3 RiJ/ benzyl 
substituted with 0-3 r19, and C1-C5 alkoxy 
substituted with 0-3 r!9, NHC(=O)r20, 

C(=0)NHR20, NHC(=0)NHR20, nhr20, r20, and a bond 
to Ch；

R19 IS independently selected at each occurrence 
from the group: COOR2٥, oh, NHR20, SO3H, ΡΟ3Η, 
aryl substituted with 0-3 ?20/ heterocycle
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substituted with 0-3 r20, 

substituted with ◦-1 r21/ 

substituted with 0-1 r21,

C1-C5 alkyl·
alkoxy ح-تح5
and ة bond to Ch;
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r21,

R2!, amino

r20 is independently selected at each occurrence 
from the group: H, aryl substituted with 0-1 
r21, heterocycle substituted with 0-1 r21 f 

cycloalkyl substituted with 0-1 r21/ 

polyalkylene glycol substituted with 0-1 r21/ 

carbohydrate substituted with 0-1 
cyclodextrin substituted with 0-1 
acid substituted with 0-1 r21/ 

polycarboxyalkyl substituted with 
polyazaalkyl substituted with 0—1

0-1 r21,

R21, peptide 
substituted with 0-1 R21/ wherein said peptide 
is comprised of 2-10 amino acids, and ج bond 
to Ch;

r21 is a bond to Ch;

k٠ is 0-2; 
h' is 0-2; 
h" is 0-5; 
h"' is 0-2;
g" is 0-10; 
g"1 is 0-10;

Ch is ة metal bonding unit having ة formula selected from 
the group:

Q1/E-Q2

Q2
'E
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〆Ql—ح\
I |2

\ل >
E—q3

qi/E١2/E\q3/E\q4

E٠q2-E-q3
Q1 لأ

Q5

；٥١٩١5

5

f'Q2-E-q3-E-q،E_QÍ
Ql 티

Q6

f'Q2-E-q3-E-q؛-E_q6
Q’ QS .

Ql
zQ2-E-٩3—E-qS-E_q6E

Q4

Q1-E\ 
zQ3-E-Q4-E-Q6 

q2/ e
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人

Q5

/Е 
Q،

E٧E、q6؟'、q，E·

E/٩ 
Q3
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Q4
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بمE—٦2—يمE —١3—بمE—٦4—ك.٦5—
E\q7

Q2—E—q3—E—q4—E—q٣E—Q?
E、

Q6 ’
0اعك

/Q2—E—Q3—E—Q4—E—Q6—E—Q7 
|/Ε E

¿5
Qi

QLe—q3—E—q6—E—Q?

5

E-Q4—E-Q^—E—Q7—اع٩2

Q1ZJ ٩；
2-E—Q4—E-q6-E-q7/؟

5¿ Ql l

م5

Eا
Q7

wherein:
10
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Ql, Q2, Q3, ٠4ك q5z ٠6ك Q?/ and Q8 are independently 
selected at each occurrence from the group: 
NR22f Nr22r23/ Sz sh, S(Pg)/ 〇,OH, PR22٨ 
Pr22r23/ P(NR24)r25r26/ P(O)r25r26/ and
P(S)R25r26；

E is a bond, CH, or a spacer group selected from 
the group: С1-С10 alkyl substituted with 0-3 
r27, aryl substituted with 0-3 r2?z cycloalkyl, 
substituted with 0-3 r27z heterocycloalkyl 
substituted with 0-3 RZj / , aralkyl substituted 
with 0-3 RZj /, and alkaryl substituted with 0-3

تيا٩٦ً

£α is a C1-C10 alkyl group or a C3-C14 carbocycle；

r22, Râj/ and r24 are each independently selected 
from the group: a bond to Ln-, hydrogen, C1-C10 
alkyl substituted with 0-3 R۵/, aryl 
substituted with 0-3 r27/ cycloalkyl 
substituted with ◦-3 RZ،/, heterocycloalkyl 
substituted with 0-3 Rz ر , aralkyl substituted 
with 0-3 r2', alkaryl substituted with 0-3 
r2?z heterocycle substituted with 0-3 r27, and 
an electron, provided that when one of r22 or 

is an electron, then the other is also an 
electron;

additionally, r22 and r23 may combine to form 
=C(r3O)(r31)；

R，」and r26 are each independently selected from the 
group: a bond to Ln，，-он, C1-C10 alkyl 
substituted with 0-3 r27, C1-C10 alkyl 
substituted with 0-3 r27, aryl substituted 
with 0-3 R۵Zf cycloalkyl substituted with 0-3 
R¿7f heterocycloalkyl substituted with 0-3 
r27, aralkyl substituted with 0-3 RZ/, alkaryl 
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substituted with 0-3 r27/ and heterocycle 
substituted with 0-3 r27；

r27 is independently selected at each occurrence 
from the group: ة bond to Ln■, ：0, F, Cl, Br, 
工,-CF3, -CN, -COR28, -C(：O)r28, 

-C(=O)N(R28)2, -CHO, -CH2OR28, -OC(=O)R28, 
-OC(=O)OR28az -OR28, -OC(=O)N(r28)2, 

-Nr29c(õ)r28, -NR29c(=0)0R28az 
-Nr29c(=0)N (r2 8)2 , -Nr29s٠2N(r28)2 , 
~NR29sO2R28a, -SO3H, -SOR28٩ -SR28, 
-S(：O)R28a, -SO2N(r28)2, -N(R28)2, 

-NHC(=NH)NHr28, -C(=NH)NHr28, =N0r28, NO , 
-C(：O)NHOR28, -C(=O)NHNR28R28a/ -OCH2CO2H,
2-(!-morpholino)ethoxy, C1-C5 alkyl, C2-C4 
alkenyl, C3-C6 cycloalkyl, C3-C6 
cycloalkylmethyl , C2-C6 alkoxyalkyl, aryl 
substituted with 0-2 r2 8/ and a 5-10-meinbered 
heterocyclic ring system containing 1-4 
heteroatoms independently selected from N, s, 
and 0;

r28, r28s, and r29 are independently selected at 
each occurrence from the group: ة bond toLntz 
H, C1-C6 alkyl, phenyl, benzyl, C1-C6 alkoxy, 
halide, nitro, cyano, and trifluoromethyl;

Pg is a thiol protecting group;

r30 and r31 are independently selected from the 
group:

H, С1-С10 alkyl, -CN, -COR34, -C(=O)R34, 
-C(：O)N(r34)2z

C2-C10 l-alkene substituted with 0-3 r33/ 

0 ح2احل  l-alkyne substituted with 0-3 r33/ 

aryl substituted with 0-3 r33/ 
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or, alternatively, r30 and r31/ may be taken 
together with the divalent carbon radical to 
which they are attached to form:

wherein:

RJÛ and r33 may be independently selected from the 
group: H, R34, C1-C10 alkyl substituted with 0- 
3 R34/ C2-C10 alkenyl substituted with 0-3 r34, 

C2-C10 alkynyl substituted with 0-3 r34, aryl 
substituted with 0-3 r34/ heterocycle 
substituted with 0-3 r34z and carbocycle 
substituted with 0-3 r34；

or, alternatively, r32z r33 may be taken together to 
form a fused aromatic or heterocyclic ring;

c and d indicate the positions of optional double 
bonds and n is 0 or 1,

r34 is independently selected at each occurrence 
from the group: =0, F, cl, Br,工,-CF3, -CN, 
-CO2R35/ -C(=O)r35/ -C(=0)N(r35)2/ -N(r35)3 + 

-CH2OR35, -OC(=O)r35, -OC(=O)OR35a, -OR35/ 

-OC(：O)N(R35)2/ -NR36C(：O)r35/ -NR36c(=o)or35٩ 
"NR36c(：O)N(R35)2/ -NR36so2N(R35)2/ -NR36sO2R35a, 
SOH, -SO2R35a, -SR35, -S(=O)R35az -SO2N(R35)2/ 

-N(R35)2z ٠NHC(：NH)NHR35, -C(=NH)NHR35, =NOr35z
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R35, r35٩ and r36 are each independently selected at 
each occurrence from the group: hydrogen. Cl- 
Сб alkyl;

wherein.

A10 is É1 or -C（R41）：CH-；

r37 is selected from the group: C<=O）-r42/ 

CH=CR43c（=O）-r42/ cH2C（：O）-R42z and
CH2CH2C（：O）-r42；

r38 is selected from the group: Sr44/ SCH2R44, 
and S（：O）r44；

R39 is selected from the group: C1-C10 alkyl 
substituted with 0-3 r44, and C1-C10 
alkoxy substituted with 0-3 r44；

r40 is C（：O）،r42；

r41 is СН2С（=О）Ы（СНз）СН2СН2СбН5；
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R44 is phenyl substituted with 0-4 r45；

r45 is independently selected at each 
occurrence from the group: OR46/ 
C(=O)OR46/ -Cl/ -ВГ/ -F, and N(r46)2；

r46 is independently selected at each 
occurrence from the group: Н/ and C1-C10 
alkyl ًا and

e indicates the position of an optional double 
bond;

and pharmaceutically acceptable salts thereof.

3. A reagent of Claim 2, wherein:

We is selected from the group:

A5

wherein.

Al is N, С-0Н, or CH;
A2 and A3 are CH;
A4 is CR3；

A5 is 0;
A6 is 0 or CH2;
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R4 is independently selected from the group: 
-F, -Cl, ：0, -N(r6)(r7), and -CF3;

R5 is independently selected from the group： 
-F, -Cl, _CF3, C1-C3 alkyl, C1-C3 alkoxy, and 
methylenedioxy;

X is 0, CH2 or CH：CH;

R8, R9, Rio and Rii are independently selected at 
each occurrence from the group: a bond to Ln(, 
H, C1-C5 alkyl, and C1-C5 alkoxy;

or alternatively, r8 and r9 or r!٥ and rII may be 
taken together to form a 3-6 membered 
cycloalkyl;

Ch is selected from the group:

Q3

Q2
'E

Qi-Ε、„ A
q3—E،-Q4—E~q6

٩ءك  rlQ2 Ф

Q5
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Ql/ Qi q3, q،, q5, q6, 

selected at each 
NR22f nr22r23/ ج,

occurrence
SH, S(Pg),

Q7, and 8ن are independently 
from the group: 
OH;

E is a bond, CH, or ة spacer group selected from 
the group: C1-C10 alkyl substituted with 0-3 
r27, aryl substituted with 0-3 r27/ cycloalkyl 
substituted with 0-3 r27, and heterocycle 
substituted with 0-3 r27；

is CH or a C3-C6 carbocycle;

r22 and are each independently selected from the 
group: a bond to Ln', hydrogen, C1-C10 alkyl 
substituted with 0-3 r27, aryl substituted 
with 0—3 r27/ heterocycle substituted with 0- 
3 r27, and an electron, provided that when one 
of r22 or r23 is an electron;

additionally, r22 and r23 may coÉine to form 
=C(r3O)(r31)；

r27 is independently selected at each occurrence 
from the group: a bond to Lni/ =0, F, Cl, Br, 
丁- -CF3, -CN, {%묘요이 -C(=O)r28, 

-C(=O)N(r28)2, -CH2OR28, -OC(=O)r28,
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-OC(=O)OR28a, -Or28/ ~oc(：O)N(r28)2, 

-Nr29c(：O)r28/ -Nr29c(=O)Or28٩ 
-Nr29c(=O)N(r28)2/ -Nr29so2N(r28)2, 

-NR29so2R28a/ -SO3H, _SO2R28a, _sr28, 

-S(：O)R28d/ -SO2N(r28)2z -:Í々(R28。, 

-NHC(：NH)NHr28/ ٠C(=NH)NHr28z ：NOr28/ ΝΟ2z 

-C(：O)NHOr28, -C(=O)NHNR28R28a, -OCH2CO2H, and

2-(l-morpholino)ethoxy；

r28/ r28٩ and r29 are independently selected at 
each occurrence from the group: a bond to Ln I / 
Hz and C1-C6 alkyl;

R^o and r31 are independently selected from the
group:

-CO2R34/
C2-C5 l-alkene substituted with 0-3 r33/ 

C2-C5 l-alkyne substituted with 0-3 R》, 

aryl substituted with 0-3 R33/ and 
unsalurated heterocycle substituted with 0-3 
r33；

r32 and r33 may be independently selected from the 
group:

H, r34；

or, alternatively, r32, r33 may be taken 
together to form a. fused aromatic or 
heterocyclic ring;

R34 is independently selected at each occurrence 
from the group: -CO2R35, -C(=O)N(r35)2, 

-CH2OR35, -oc(=O)r35, ٠or35/ —so H, -N(R35)2, 

and -OCH2CO2H;
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R35z R35à/ and r36 are each independently selected at:
each occurrence from the group: hydrogen,
C1-C3 alkyl;

r39 is selected from the group: C1-C10 alkyl 
substituted with 0-1 r44, and C1-C10 
alkoxy substituted with 0-1 r44；

r43 is H; and

r46 is independently selected at each 
occurrence from the group: H, and 5ح"اح 
alkyl.

4٠ A reagent of Claim 3, wherein:

Ri is selected from the group:
Н/ -C(=NH)NH2/ С1~Сб alkyl substituted with 0-2 
r4, С1-Сб alkoxy substituted with 0-2 r4, aryl 
substituted with 0-2 R5, and heterocycle 
substituted with 0-2 R5；

r3 is -H, -OH or C1-C3 alkoxy;

or alternatively, Ri and R3 can be taken together 
with the atoms to which they are attached to 
form a fused phenyl ring substituted with 0-2 
R5；

R4 is independently selected from the group： 
：Ozand-N(R6)(R7)；

R5 is independently selected from the group:
-F, C1-C3 alkyl, Ci-Сз alkoxy, and 
methylenedioxy;

X is О, CH2 or CH==CH； 
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rS/ r9/ Rio and Rll are independently selected at
each occurrence from the group: a bond to Ln、

H, and دح-تح alkyl;

or alternatively, R8 and r9 or r!٥ and rII may be 
taken together to form a 3-6 meÉered 
cycloalkyl;

wl is 0;

Ml is selected from the group:
phenyl substituted with 0-1 r12, heterocycle 
substituted with 0-1 R12/ benzophenone 
substituted with 0-1 r!2/ and diphenylether 
substituted with 0-1 r!2 ;

R12 is independently selected from the group: a bond 
to Ln٠ / -COOR13, C1"C5 alkyl substituted with 
0-1 r14/ and C1-C5 alkoxy substituted with 0-1 
R14；

м2 is selected from the group: aryl substituted with 
0-1 r!9, cycloalkyl substituted with 0-3 R19/ 
and heterocycle substituted with 0-1 R19；

Ch is selected from：

Q3/E\q4

wherein.

Ql and Q4 areSHorS(Pg)；

Q2 and ٠3 are NR22；
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Ξ is independently selected from the group： 
CHR27, CH2CHR27, CH2CH2CHR27, and 
CHR27c(0);

r22 is selected from the group: H, ةح-اح alkyl 
substituted with 0-1 R27； and

are independently selected from H and ج 
bond to Ln-,

and, 
zE-q2

Qi

wherein,

Ql is №2 or N=C(r3٥)(r31);

E is a bond;

Q2 is NHr23/ wherein R23 is heterocycle 
substituted with ?271 wherein the 
heterocycle is selected from pyridine and 
thiazole, r27 is selected from C(：O)NHR28 
and C(=O)R28, and r28 is ة bond to Ln٠;

r30 is selected from the group: -CO2R35, C2 - 
C3 1-alkene substituted with 0-1 ?34/ aryl 
substituted with 0-1 r34/ and unsaturated 
heterocycle substituted with 0-1 r34；

r31 is H;

r34 is independently selected at each 
occurrence from the group: -CO2R34, 
"OR34, -SO3H, and -N(r34)2；
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ИЗБ is independently selected at each
occurrence from the group: hydrogen, and
methyl;

Aio is NR4!；

r39 is C1-C10 alkoxy substituted with 1 r44；

and

r45 is independently selected at each 
occurrence from the group: OH, C(：O)OH, 
-Cl, -F, and NH2٠

5. The reagents of Claim 4 that are：

4-ethyl-2-(4-fluorophenyl)-[5-[5,5-dimethyl-б-[[6-[[[(2- 
sulfonylphenyl) methylene]hydrazino]-3-
pyridinyl]carbonyl]amino]hexyl]oxy]phenol;

4-ethyl-2-(4-fluorophenyl)-[5-[4-[[6-[[[(2- 
sulfonylphenyl) methylene]hydrazino]-3 - 
pyridinyl]carbonyl]amino]butyl]oxy]phenol;

2-[[[5-[[(6-[(4, 6-diphenyl-2-pyridinyl)oxy]-1- 
hexanamino]carbonyl]-2-pyridinyl]hydrazono]methyl]- 
benzenesulfonic acid;

2-[[[5-[[2,2-dimethyl-6-[(6-flu0r0phenyl-4-phenyl-2- 
pyridinyl) oxy]-l-hexanamino]carbonyl]-2- 
pyridinyl]hydrazono]methyl]-benzenesulfonic acid;

2-[[[5-[[N-[6-[(6-(4-fluorophenyl)-4-phenyl-2-pyridinyl)oxy] - 
hexanoyl]-tyrosine-O-[3-propanamino ل]carbonyl]-2- 
pyridinyl]hydrazono]-methyl]-benzenesulfonic acid;

2-[[[5-[[N-[6-[(4,6-diphenyl-2-pyridinyl) oxy]-hexanoyl]- 
tyrosine-O-[3-propanamino]]carbonyl]-2"
pyridinyl]hydrazono]-methyl]-benzenesulfonic acid;
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2-[[[5-[  [N- [6-[(4-(3,4-methylenedio:<yphenyl) -б-phenyl-2- 
pyridinyl)oxy]-hexanoyl]-tyrosine-O-[3-propanamino]]- 
carbonyl]-2-pyridinyl]hydrazono]-methyl]-benzenesulfonic 
acid;

2-[[[5-[[alpha-N-[6-[(4,6-diphenyl-2-pyridinyl)oxy]-hexanoyl]- 
lysine-epsilon-N-amino]carbonyl]-2 -pyridinyl]hydrazono]- 
methyl]-benzenesulfonic acid;

4-ethyl-2-(4-fluorophenyl)-5-[(5,5-dimethyl-6-
aminohexyl) oxy]phenol N-[4-(carboxy)benzyl]-Ν,Ν* -bis[2- 
thioethyl]-glycinamide Conjugate;

Benzenesulfonic Acid, 2-[[[5-[[[6-[(4,6-diphenyl-2- 
pyridinyl)〇町]-2,2-dimethyl-l-hexyl] aza] carbonyl] -2- 
pyridinyl]hydrazono]methyl,];

2- [ [ [5-[[[Lb-[(4,6-Diphenyl-2-pyridinyl)oxy]-hexanoyl]-4- 
sulfonamidyl]benzylamino]carbonyl]-2-pyridinyl]- 
hydrazono]methyl]-benzenesulfonic acid;

4-ethyl-2-(4-fluorophenyl) -[5-[6,б-dimethyl 7- [[6-[[[ (2- 
sulfonylphenyl)methylene]hydrazino]-3-
pyridinyl]carbonyl]amino]heptyl]oxy]phenol ;

4-ethyl-2- (5-pyr^Z01yl)-[5-[5,5-dimethyl-6-[[6-[[[(2- 
sulf٥nylphenyl)methylene]hydrazino]-3- 
pyridinyl] carbonyl] ^ino] he^l] oxy] phenol ;

the Conjugate Between 2-[6-[(4/6-Diphenyl-2-pyridinyl)- 
oxy]pentyl]-6-(8-amino-5-aza-4-oxooctyloxy)- 
benzenepropanoic Acid and Benzenesulfonic Acid, 2-[[[5- 
[[(2,5-Dioxo-l-pyrrolidinyl)oxy]carbonyl]-2-pyridinyl]- 
hydrazonojmethyl];

the Conjugate Between 6ا(ll-Äinino-3 6,9 م-trioxaundecyloxy)-2- 
[5-[(5-ΟΧΟ-1-(2-propenyl)-5,6,7,8-tetrahydro-2~
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naphthalenyl·)oxy]pentyloxy]benzenepropanoic Acid and 
Benzenesulfonic Acid, 2-[[[5-[[(2,5-Dioxo-l- 
pyrroliainyl) oxy]carbonyl]-2-pyridinyl]hydrazono]methyl];

4-ethyl-2-(4-fluorophenyl)-[5-[6,6-dimethyl-7- [[6-
[[[phenylmethylene]hydra2ino]-3-

pyridinyl ] carbonyl ] amino ] heptyl ] o〉٢y] phenol ;

N-((6،((l-aza-2-phenylvinyl)amino)(З-pyridyl))sulfonyl)-3-(1-
((N-(2-phenylethyl)carbamoyl ) methyl)-5- 
(phenylmeth0xy)ind01-3-yl)pr0p-2-enÉde ；

propyl 3-( (7-(3-(б-ethyl-4-(4-fluorophenyl)-3- 
hydr٠xyphenoxy)prop٠xy)-8-propylchroman-2- 
yl)carbonylamino)propanoate, 2-(2-aza-2- ((5-carbamoyl (2- 
pyridyl)amino)vinyl)benzenesulfonicacid;

 - (ethyl-4- (4-iluorophenyl)-3-hydroxyphenoxy)pr٠poxy-ا- ( (7- (- (36
8-propylchroman-2٠yl)carbonylamino)propyl-2- 
methylpropanoate, 2-(2-aza-2((5-carbamoyl(2- 
pyridyl)amino)vinyl)benzenesulfonicacid;

N-(3-((7- (3- (6-ethyl-4-(4-fluorophenyl)-3-
hydro:xyphen٠^)propoxy) -8-propylchroman-2-
yl) carbonylamino) propyl)-2-methylpropanamide, 2-(2-aza-2- 
((5-carbamoyl(2-pyridyl)) amino)vinyl)benzenesulfonic 
acid；

2-(2-aza-2-( (5-(N-(6-(6-ethyl-3-hydroxy-4-(l-methylpyrazol-5- 
yl)phenoxy)-22-dimethylhexyl)carbamoyl)(2- 
pyridyl))amino)vinyl)benzenesulfonic acid;

2-(2-aza-2-((5-(N-(6-(6-ethyl-3-hydroxy-4-(l-methylpyrazol-5- 
yl)phenoxy)-2,2-dimethylhexyl)carbamoyl)(2- 
pyridyl) )amino)vinyl)benzenesulfonic acid;

324



WO 98/15295 PCT/US97/18096

5

10

15

20

25

30

35

2- (2-aza-2-( (5- ( (3-((6-ethyl-4-<4-fluorophenyl)-3- 
hydroxyphenoxy) methyl) piperidyl) carbonyl) (2 - 
pyridyl)) amino)vinyl) benzenesulfonic acid;

2-(((4-(N-(6-(4,б-Diphenyl(2-pyridyloxy)〉-2,2- 
dimethylhexyl) carbamoyl) phenyl) methyl) (2 - 
sulfanylethyl)amino)-N-(2-sulfan.ylethyl) ethanamide；

2-(2-Aza-2-((5-(N-(3--(2-(2-(3-(5-(4٠(5-(4,6-diphenyl(2١ 
pyridyloxy〉)-1,l-dimethylpentyl)(1,2,3,5-
tetraazolyl) ) pentanoylamino) propoxy) ethoxy) ethoxy) propyl ) 
carbamoyl)(2-pyridyl))amino)vinyl)benzenesulfonic Acid;

2-(2-Aza-2-((5-(N-(3-(2-(2-(3-(5-(5-(5-(4z6-diphenyl(2٠ 
pyridyloxy))-1,l-dimethylpentyl)(1,2,3,4-
tetraazolyl))pentanoylamino)
propoxy)ethoxy)ethoxy)propyl)carbamoyl) (2- 
pyridyl))amino)vinyl)benzenesulfonic Acid;

2 - غلتع٠ةق-2ا لم إلم حلم-٠ ،لآلم - لآلم- لم٠لق لآلم- لم٦ - لم7 - دلم - لآلم!- لم4- ،لآلم لم4 ٠ 6-

diphenyl(2-pyridyloxy))-1,1-dimethylpentyl)(1,2,3,5- 
tetraazolyl))pentanoylamino)ethoxy)ethoxy)ethoxy)ethoxy)- 
ethoxy)ethoxy)ethoxy)ethyl) carbamoyl) (2-
pyridyl)) amino) vinyl) benzenesulfonic Acid；

2-(2-Aza-2-( (5-(N-(5-(4-(5-(4,б-diphenyl (2-pyridyloxy))-1,1- 
ciimethyJLpentyl)(l, 2,3,5-tetraaz٥lyl) )pentanoylamino) ا1ا  
(6-deoxy٠ßi-cyclodext^l)carbainoyl)pentyl) carbamoyl) (2- 
pyridyl) )amino) vinyl)benzenesulfonic Acid;

2-(2-Aza-2-((5-(N-(3-(2-(2-(3-(2-(5-(5-(4,6-dipheny!(2٠ 
pyridyloxy))-1,l-dimethylpentyl) (1,2,3,4-
tetraazolyl ) ) acetylamino) propoxy) ethoxy) ethoxy) propyl ) - 
carbamoyl) (2-pyridyl)) amino)vinyl) benzenesulfonic Acid;

2-(2-Aza-2-((5-(N-(3-(2-(2-(3-(2-(4-(5-(4,6-diphenyl(2- 
pyridyloxy))-1,l-dimethylpentyl)(1,2,3,5- 
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tetraazolyl)) acetylamino) propoxy)ethoxy)ethoxy)propyl ) - 
carbamoyl) (2-pyridyl)) amino) vinyl) benzenesulfonic Acid；

3-(6-(3-(N-(5-((6-((l-Aza-2-(sulfophenyl)vinyl)amino)(3-  
pyridyl)) carbonylamino)-5-(N-(ω-
methoxypolyethylene (750)glycoxyethyl) carbamoyl) pentyl) - 
carbamoyl)propoxy)2-(5- (4,б-diphenyl(2-
pyridyloxy))pentyloxy)phenyl)propanoic Acid；

دح-لم6~ لم٦-لألم- لم٦-لم2ا لم2ا لآلم-、لم6-、للم-ظ٦ة-2-لم2-

sulfophenyl)vinyl) amino) (3-
pyridyl)) carbonylamino)propoxy) ethoxy)ethoxy)propyl)- 
carbamoyl) propoxy)2-(5-(4,б-diphenyl(2- 
pyridylo〉cy) )pentyloxy)phenyl)propanoic Acid;

3-(6-(3-(N-(5-((6i((l-Aza-2-(2-sulfophenyl)vinyl)amino)(3- 
pyridyl)) carbonylamino)-5-(N-(2,3,4,5,6-
pentahydroxyhexyl) carbamoyl) pentyl) carbamoyl) propoxy)2- 
(5-(4, б-diphenyl (2-pyridyloxy)) pentyloxy)phenyl)propanoic 
Acid;

3-(6-(3-(N-(3-((6-((l٠Aza-2-(2-sulfophenyl)vinyl〉amino) (3- 
pyridyl)) carbonylamino)propyl) carbamoyl)propoxy)-2-(5-(5- 
oxo-!-prop-2-enyl(2-6,7,8-
trihydronaphthyloxy)) pentyloxy)phenyl) propanoic Acid;

ح-لم6-لم٦ه دلم - لم2- لم2- لألم - الم- لم2- لم2- لم2- لم لم6- لم دلم-ةقظ-2 - لم2-

sulfophenyl)vinyl)amino)(3-
pyridyl)) carbonylamino)ethoxy)-
ethoxy)ethoxy)ethoxy) ethoxy)-
ethoxy)ethoxy)ethyl) carbamoyl) propoxy)-2-(5-(5_oxo_l_ 
ргор-2-епу1(2-6,7,8-
trihydronaphthyloxy))pentyloxy)phenyl) propanoic Acid;

3-(6-(3-N-(5-((6-((l-Aza-2-(2-sulfophenyl)vinyl)amino)(3-  
pyridyl)) carbonylamino》-5-(N-(2,3,4,5,6-
pentahydroxyhexyl) carbamoyl)pentyl) carbamoyl)propoxy-2-
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(5-(5-oxo-l-pr٥p-2-enyl(2-6,7,8- 
trihydronaphthyloxy)) pentyloxy) phenyl) propanoic Acid;

3-(6-(3-N-(5-((6-((l-Aza-2-(2-sulf ٠phenyl)vinyl)âinino)(3- 
pyridyl) ) carbonylamino) -5- (N- (6-deoxy-ß-
cyclodextryl) carbamoyl) pentyl) carbamoyl) propoxy-2- (5-(5- 
oxo-l"-prop-2-enyl (2-6,7,8-
trihydronaphthyloxy))pentyloxy)phenyl)propanoic Acid;

3-(6-(3-(N-(3-((6-((l-Aza-2-(2-sulfophenyl) vinyl) amino) (3- 
pyridyl ) ) -Gly-Lys-Lys-Lys ) aminopropyl ) carbamoyl ) propoxy) —
2- (5-(5-oxo-l-prop-2-enyl(2-6,7,8- 
trihydronaphthyloxy)) pentyloxy)phenyl) propanoic Acid;

2-Sulfobenzaldehyde (E)-N-[3-(6-Hydrazin0nic0tinamid0)pr0pyl]-
3- [6-[[(2/б-dichlorophenyl)thio]methyl]-3-(2- 
phenylethoxy)-2-pyridinyl]-2-propenamide Hydrazone;

2-Sulfobenzaldehyde  (E)-N-[3- (б-Hydrazinonicotinamido)propyl]- 
3-[6-[(phenylthio)methyl]-3-(2-phenylethoxy)-2- 
pyridinyl]-2-propenamide Hydrazone;

2١٠Sulfobenzaldehyde (E)-N-[3-(б-Hydrazinonicotinamido)propyl]- 
3- [6- [ [ (2-chlorophenyl)thio]methyl]-3-(2-phenylethoxy)-2- 
pyridinyl]-2-propenamide Hydrazone;

2-Sulfobenzaldehyde (E)-N-[3-(б-Hydrazinonicotinamido)propyl]- 
3-[6- [ [ (2,6-dimethylphenyl)thio]methyl]-3-(2- 
phenylethoxy)-2-pyridinyl]-2-propenamiae Hydrazone;

2-Sulfobenzaldehyde (E)-N-[3-(ة-Hydrazinonicotinamido)propyl]- 
3-[6-[[(2,3 * 5,б-tetrafluorophenyl)thio]methyl]-3- (2- 
phenylethoxy)-2-pyridinyl]-2-propenamiae Hydrazone;

2-Sulfobenzaldehyde (E》-N-[3-(б-Hydrazinonicotinamido)propyl]- 
3- [6- [ [ (4-hydroxyphenyl) thio]methyl] -3- (2-phenyletho;xy) - 
2-pyriainyl] -2-propenamide Hydrazone;
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2٠Sulfobenzdldehyde (E)-N-[2-(б-Hydrazinonicotinamido)ethyl]— 
3-[6-[[(2,б-dichlorophenyl)thio]methyl]-3-(2ل 
phenylethoxy)-2-pyridinyl]-2-propanamide Hydrazone;

2-Sulfobenzaldehyde N-[3-(б-Hydrazinonicotinamido)propyl]-1- 
[3-( [1,11-biphenyl]-4-ylmethyl)-2H-l-benzopyran-7-yl3- 
cyclopentanecarboxamide Hydrazone;

2-Sulfobenzaldehyde6-[5-(6-Hydrazinonicotinan ٦ido)pentyloxy]-"
5-(2 -propenyl)-1,2,3,4-tetrahydronaphthalen-l-one 
Hydrazone;

2-Sulfobenzaldehyde 6-[6-(б-Hydrazinonicotinamido)hexyloxy]-5- 
(2-propenyl)-1,2,3,4-tetrahydronaphthalen-l-one 
Hydrazone;

2-Sulfobenzaldehyde 6-[6-(б-Hydrazinonicotinainido)-4,4- 
dimethylpentyloxy]-5-(2-propenyl)-1,2,3,4- 
tetrahydronaphthalen-l-one Hydrazone;

2-Sulfobenzalâehyde 6-[6-(б-Hydrazinonicotinamido)-5,5- 
dimethylhexyloxy]-5~(2-propenyl)-1,2,3,4- 
tetrahydronaphthalen-l-one Hydrazone;

2-Sulfobenzaldehyde 6—[4-(б-Hydrazinonicotinamido)butoxy]-5- 
(2-propenyl)-1,2,3,،-tetrahydronaphthalen-l-one 
Hydrazone;

2-Sulfobenzaldehyde 6-[3-(б-Hydrazinonicotinamido)propoxy]-5- 
(2-propenyl)-1,2,3,4-tetrahydronaphthalen-l-one 
Hydrazone;

2-Sulfobenzaldehyde 6-[2-(б-Hydrazinonicotinamido)ethoxy]-5- 
(2-propenyl)-1,2,3,4-tetrahydronaphthalen-l-one 
Hydrazone;
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2-[ [ [5- [ [2,2-Dimethyl-6- 3,4) -4) ح-methylenedioxz/phenyl) -6~ 
phenyl-2-pyridinyl)oxy]-l-hexanamino]carbonyl]-2- 
pyridinyl]hydrazono]methyl] -：benzenesulfonic acid;

N-[2,2-Dimethyl-б-[(4-(3,4-methylenedioxyphenyl)-6-phenyl-2- 
pyridinyl ) oxy] -hexyl] -t»is-S- ( l-ethoxyethylmercapto- 
acetyl)pentanoate;

2- [ [ [5-[[N- [6- [ (4,6-diphenyl-2-pyridinyl)oxy]-hexanoyl]- 
glycine-alpha-amino]carbonyl]-2-pyridinyl]hydrazono]- 
methyl]-benzenesulfonic acid;

2- Acetyl--4-ethyl-[5- [6- [ [6- [ [ [ (2-
sulfonylphenyl) methylene]hydrazino]-3- 
pyridinyl]carbonyl]amino]hexyl]oxy]phenol;

2,4-Diethyl-[5-[5,5-dimethyl-6-[[6-[[[(2- 
sulfonylphenyl)methylene]hydrazino]-3" 
pyridinyl]carbonyl] amino]hexyl]oxy]phenol;

3- (4-(5-(4,б-diphenyl(2_pyridyloxy))pentyloxy)-3-
ethoxyphenyl)-N-((б-hydrazino(3-pyridyl)) sulfonyl)pr٥p-2- 
enamide；

2-((6-((l-aza-2-(2-sulfophenyl)vinyl)-amino)(3-
pyridyl)) carbonyl)-7-(5-(4,б-diphenyl(2-pyridyl- 
oxy)) pentyloxy)-1,2,3,4-tetrdhydro-isoquinoline-3- 
carboxylic acid;

2-((6-((l-aza-2-(2-sulfophenyl) vinyl)-amino) (3-
pyridyl)carbonylamino》-3-(4-(5-(4, б-diphenyl(2- 
pyridyloxy)) pentyloxy)phenyl) propanoic acid;

2-((6-((l-aza-2-(2-sulfophenyl)vinyl)-amino〉 (3- 
pyridyl)carbonylamino)-3-(2-(5-(4,6٠diphenyl(2- 
pyridyloxy)) pentyloxy)phenyl) propanoic acid;
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3-((6-((l-aza-2-(2-sulfophenyl) vinyl)amino) (3- 
pyridyl〉carbonylamino)-3-(N-(6-(4,б-diphenyl(2- 
pyridyloxy))-2,2-dimethylhexyl) carbamoyl) propanoic acid;

2-(2-aza-2-((5-(N-(3-(2-(2-(3-((l-((N-methyl-N-(2- 
phenylethyl) carbamoyl) methyl)-5-(phenylmethoxy)-indol-2_ 
yl) carbonylamino) propoxy)etho^^y) ethoxy)propyl) - 
carbamoyl) (2-pyridyl)) amino) vinyl) benzenesulfonic acid;

2-(2-((6-((l-aza-2-(2-sulfophenyl) vinyl)·amino) (3- 
pyridyl) carbonylamino)-З-carboxypropanoylamino)-3-(2-(5- 
( 4,6-diphenyl ( 2-pyridyloxy) ) pentyloxy) phenyl ) propanoic 
acid；

2-(2-aza-2-((5-(N-(2-(N-(3-(2-(2-(3-(2-(2,5-dioxoimidazolidin-
4-yl ) acetylamino )·propoxy)ethoxy)ethoxy)- 
propyl)carbamoyl)_1-(N-(6-(4,б-diphenyl(2-pyridyloxy))- 
2,2 -dimethylhexyl) carbamoyl)-ethyl) carbamoyl (2 - 
pyridyl))amino)-vinyl)benzenesulfonic acid;

6-((6-((l-aza，2-(2٠sulfophenyl)-vinyl)amino)(3- 
pyridyl)carbonylamino)-2-((1-((N-methyl-N- (2- 
phenylethyl)carbamoyl)methyl)-5-(phenylmethoxy)indol-2- 
yl)carbonylamino)hexanoic acid;

1-(3-((6-((l-aza-2-(2-sulfophenyl) vinyl) amino)-(3- 
pyridyl) carbonylamino)-3-(N-(6-(4,6-diphenyl (2- 
pyridyloxy) ) -2,2-dimethylhexyl ) carbamoyl ) propanoylamino)- 
ethane-lz 2-dicarboxylic acid;

1- (2-《3-( (6-((l-aza-2-(2-sulfophenyl)vinyl)-amino) (3-
pyridyl)carbonylamino)-3-(N-(6-(4,б-diphenyl(2- 
pyridyloxy) ) -2,2-dimethylhexyjL) carbamoyl)propanoylamino)- 
3-carbox٦zpropanoylainino)ethane-l,2-dicarboxylic acid;

2- (2-aza-2-((5-(N-(1-(N-(6-(4,б-diphenyl(2-pyridyloxy))-2,2-
dimethylhexyl) carbamoyl)-2-(3-(((4,5,6-triMydroxy-3-
(hydroxymethyl) (2-oxanyl)) amino) carbonylamino) - 
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propanoylamino) ethyl ) carbamoyl ( 2 -■pyirdyl ) ) amino ) vinyl ) - 
benzenesulfonic acid;

2- (2-4)-6))-5)) ةةة-2ا -benzo[d]1,3-dioxolan-5-yl-6-phenyl(2-
pyridyloxy))-2,2-dimethylhexanoyl-amino)sulfonyl)-(2- 
pyridyl)) amino)vinyl) benzenesulfonic acid;

6-(4-benzo[d]1,3-dioxolan-5~yl-6-phenyl(2-pyridyloxy))-N-(1- 
(N-((б-hydrazino(3-pyridyl)) sulfonyl)cabamoyl)-2'(4- 
hydroxyphenyl)ethyl)-2,2-dimethylhexanamide;

4-(4, б-diphenyl(2-pyridyloxy))-N-(1-(N-(1-(N-((б-hydrazino(3- 
pyridyl)) sulfonyl)cabamoyl)-2-(4-hydroxyphenyl)ethyl)- 
carbamoyl)-isopropyl)butanamide;

3^(4-(3-( (6-( (l-aza-2-(2-sulfophenyl)vir٦yl)amino)(3- 
pyridyl))carbonylamino)-propoxy)phenyl)-2-(2,2-dimethyl- 
6-(5-охо-1-ртор-2-епу1(2-6,7,8-
trihydronaphthyloxy) )hexanoylamino)propanoic acid;

3- ((6-((l٠aza-2i(2-sulfophenyl)vinyl)amino)(3-
pyridyl)carbonylamino)-3-(N-(6-(4-benzo[d]1,3-dioxolan-5- 
yl-6-phenyl(2-pyridyloxy) )-2,2-
dimethylhexyl) carbamoyl)propanoic acid；

2- (2-aza-2-((5-(N-(1-(N-(6-(4-benzo[d]1,3-dioxolan-5-yl-6- 
phenyl (2-pyridyloxy))-2,2-dimethyl-hexyl)carbamoyl)-2-(4- 
hydroxyphenyl) ethyl) carbamoyl (2-pyridyl)) amino) vinyl)- 
benzenesulfonic acid;

2-((6-((l-aza-2-(2-sulfophenyl)vinyl)amino)(3-
pyridyl)carbonylamino)-2-(2,2-dimethyl-6-(5-oxo-l-prop-2- 
enyl (2-6,7,8-trihydronaphthyloxy))hexanoylamino)acetic 
acid;

2-((6-((l-aza-2-(2-sulfophenyl)vinyl)amino)(3-
pyridyl〉carbonylamino》-2-(2,2-dimethyl-6-(5-oxo-l-prop-2- 
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enyl (2-6,7,8-trihydronaphthylo^) ) hexanoylamino) acetic 
acid;

3-((6-((l-aza-2-(2-sulfophenyl)vinyl)Éno)(3-
pyridyl) carbonylamino)-3-(N-(6-(6-ethyl-3-hydroxy-4- 
phenylphenoxy)-2,2-dimethylhexyl)carbamoyl〉propanoic 
acid;

2- ( (6- ( (lãza-2- (2-sulfophenyl) vinyl) amino) (3- 
pyridyl)carbonylamino)-2-(6-(4-benzo[d]l,3-dioxolan-5-yl- 
б-phenyl (2-pyridyloxy) ) -2,2-dimethylhexanoylainino) acetic 
acid;

2-(2-aza-2-( (5-(N-(5-((3-((N-(6-(4, б-diphenyl(2-pyridyloxy))-
2,2 ،■dimethylhexanoylamino) -3-(4- 
hydroxyphenyl)propanoylamino)-1-(Ν-(2,3,4,5/6- 
pentahydroxyhe^li ) carbamoyl ) pentyl ) carbamoyl ( 2 - 
pyridyl)) amino)vinyl)benzenesulfonic acid;

2-(2-aza-2-((5-(N-(5-((3-((N-(6-(4-benzo[d]1,3-dioxolan-5-yl- 
б-phenyl(2-pyridyloxy))-2,2-dimethylhexyl)-carbamoyl)-2- 
(N- (2,3,4,5, б-pentahydroxyhe^l ) carbamoyl ) -
ethyl) carbamoyl (2-pyridyl)) amino) vinyl) benzenesulfonic 
acid;

2-(2-aza-2-((5-(N-(5-((3-((N-(6-(،-benzo[d]1,3-dioxolan-5-yl- 
б-phenyl(2-pyridyloxy))-2,2-
dimethylhexyl) carbamoyl) amino)phenyl) carbonylamino) -1- (N- 
(2,3,4,5,6-
pentahydroxyhexyl ) carbamoyl ) pentyl ) carbamoyl ( 2 - 
pyridyl))amino)vinyl)benzenesulfonic acid;

2-((6-((l-aza-2-(2-sulfophenyl)vinyl)amino)(3- 
pyridyl)) carbonylamino)-3-(N-(6-(،-benzo[d]1,З-dioxolan-
5-yl-6-phenyl (2-pyridyloxy))-2,2-
dimethylhexyl)carbamoyl)-propanoylamino)-3- 
carboxypropanoylamino) -3-carbo:xypropanoylamino) -ethane-
1,2-dicarboxylic acid;
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2-((6-((l-aza-2-(2-sulfophenyl)vinyl)ainino)(3-
pyridyl) ) carbonylamino〉-3- (2-(5- (4-benzo [d] 1, З-dioxolan-
5-yl-6-phenyl  (2-pyridyloxy) )pentyloxy)phenyl)propanoic 
acid.

6. A kit comprising a reagent of Claim 1.

7. The kit of Claim 6 further comprising ه reducing agent.

8. The kit of Claim 7 wherein the reducing agent is tin(II).

9٠ The kit of Claim 6 further comprising one or more 
ancillary ligands.

10. The kit of Claim フ further comprising one or more 
ancillary ligands.

11. The kit of Claim 8 further comprising one or more 
ancillary ligands.

12. The kit of Claim 9 wherein the ancillary ligands are 
tricine and TPPTS.

13. The kit of Claim 10 wherein the ancillary ligands are 
tricine and TPPTS.

14. The kit of Claim 11 wherein the anicillary ligands are 
tricine and TPPTS.

15. A radiolabeled LTB4 binding agent wherein the 
radioisotope is selected from 99n٦Tc, ■Lilin, 95tc, 62cu, 

67Ga, 68Ga, 123エ,125エ,18ρ, lie, 13ν, 15〇, and 75Br.

16. The radiolabeled LTB4 binding agent of Claim 15 wherein 
the radioisotope is 1 اكل .
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17. The radiolabeled LTB4 binding agent of Claim 15 wherein
the radioisotope is lllln.

18. The radiolabeled LTB4 binding agent of Claim 15 wherein
the radioisotope 99mTc.

19. A radiolabeled LTB4 binding agent prepared from a reagent 
◦ f Claim 1 wherein the radioisotope is 99n٦Tc.

20. A radiolabeled LTB4 binding agent prepared from ج kit of 
Claim 6 wherein the radioisotope is 99mTc.

21. The radiolabeled LTB4 binding agents of claim 18 that 
are:

99ттс(tricine)(TPPTS)(4-ethyl-2~(4-fluorophenyl)-[5-[5,5- 
dimethyl-б- [ [ [6-diazer٦ido-3- 
pyridinyllcarbonyllaminojhexyljoxylphenol)；

%!，(tricine) (TPPDS) (4٠ethyl-2-(4-fluorophenyl)-[5-[5,5- 
dimethyl-б-[[[6-diazenid0-3-
pyridinyl]carbonyl]amino]hexyl]oxy]phenol);

99mTc(tricine)(TPPMS)(4-ethyl-2-(4-fluorophenyl)-[5-[5,5- 
dimethyl-б-[[[6-diazenid0-3-
pyridinyl]carbonyl]amino]hexyl]oxy]phenol)ΐ

99mTc (tricine) (З-sulfonatopyridine) ) (4êthyl-2-(4_ 
fluorophenyl) - [5- [5,5-dimethyl-6- [ [ [6--diazenido٠3- 
pyridinyl] carbonyl] ^Íno]he^l] oxy ]phenol);

99mTc(tricine)(TPPTS)(4-ethyl-2-(4-fluorophenyl)-[5"[4-[[[6- 
diazenido-З-pyridinyl]carbonyl] amino]butyl]oxy]phenol);

99mTc(tricine)(TPPTS) (2-[[5-[[(6-[(4,6-diphenyl-2-
pyridinyl)oxy]-l-hexanamino]carbonyl]-2- 
pyridinyl]diazenido]);
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99n٦Tc (tricine) (TPPTS) (2- [ [5- [ [2,2-dimethyl-б-[ (6-f luoropheny 1 -
4-phenyl-2  -pyridinyl)oxy]-l-hexanamino]carbonyl]-2- 
pyridinyl]diazenido]);

99mTc(tricine) (TPPTS) (2-[[5-[[N-[6-[(4,6-diphenyl-2- 
pyridinyl)oxy]-hexanoyl]-tyrosine-O-[3- 
propanaraino] ]carbonyi] -2-pyridinyl] diazenido]);

99mTc(tricine)(TPPTS)(2-[[[5-[[Ni[6-[(4-(3/4- 
methylenedioxyphenyl) -6-phenyl-2-py3:idinyl) oxy]- 
hexanoyl]-tyrosine-O- [3-propanamino] ] -carbonyl] -2- 
pyridinyl]diazenido])ًا

99n٦Tc (tricine) (TPPTS) (2- [ [ [5- [ [alpha-N- [6- [ (46 ك-diphenyl-2- 
pyridinyl)oxy]-hexanoyl]-lysine٠epsilon-N- 
amino]carbonyl]-2-pyridinyl]diazenido]);

99mTc(tricine)(TPPTS)(2-[[[5-[[[6-[(4,6-äiphenyl-2- 
pyridinyl)oxy]-2,2-dimethyl-l-hexyl]aza]carbonyl]-2- 
pyridinyl]diazenido])ًا

99n١Tc (tricine) (TPPTS) (4-ethyl-2-(4-fluorophenyl)-[5-[6,6- 
dimethyl-7-[[6-[[б-diazenido]-3-
pyridinyl]carbonyl]amino]heptyl]oxy]phenol);

99n٦Tc (tricine) (TPPTS) (2- [6- [ (4/6-Diphen l-2-pyridinyl)- 
oxy]pentyl]-6-(8-[[[б-diazenido]-3-
pyridinyl]carbonyl]amino-5-aza-4-oxooctyloxy)- 
benzenepropanoic Acid)ًا

99n٦Tc (tricine) (з-pyridinesulfonic acid) ) (2- [6- [ (4, б-Diphenyl- 
2-pyridinyl)oxy]pentyl] -6-(8- [ [ [б-diazenido] -3- 
pyridinyl] carbonyl] amino-5-aza-4-oxooctyloxy)- 
benzenepropanoic Acid)ًا

99n١Tc (tricine》(3,5-pyridinedicarboxylic acid) (2- [6- [ (4,6- 
Diphenyl-2-pyridinyl) oxylpentyl] "6- (8- [ [ [б-diazenido] -3- 
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pyridinyl] carbonyl] ainino-5-aza-4-oxooctyloxy) - 
benzenepropanoic Acid);

99mTc(tricine)(TPPTS)(6-(11-[[[б-diazenido]-3- 
pyridinyl]carb0nyl]amin0-3,6/9-tri0xaundecyl0xy)-2-[5-
[(5-ΟΧΟ-1-(2-propenyl)-5,6,7,8-tetrahyäro-2- 
naphthalenyl)oxy]pentyloxy]benzenepropanoic Acid)ًا

 -Tc(tricine)(TFP)(6-(11-[[[б-diazenido]-3 وو
pyridinyl]carbonyl]amino-З,6,9-trioxaundecyloxy)-2-[5- 
[(5-ΟΧΟ-1-(2-propenyl)-5,6,7,8-tetrahyäro-2- 
naphthalenyl ) oxy] pentylo^] benzenepropanoic Acid) ًا

99mTc(tricine)(3,5-pyridinedicarboxylic acid)(6-(11-[[[6- 
diazenido]-3-pyridinyl]carbonyl]amino-З,6,9- 
trioxaundecyloxy)-2-[5—[(5-ΟΧΟ-1-(2-propenyl)-5,6,7,8- 
tetrahydro-2-naphthalenyl) oxy]pentyloxy]benzenepropanoic 
Acid)ًا

99mTc(tricine)(isonicotinic acid)(6-(11-[[[6-diazenido]-3- 
pyridinyl ]carbonyl] amino-З,6,9-trioxaundecyloxy)-2 -[5- 
[(5-oxo-1-(2-propenyl)-5,6,7,8-tetrahyäro-2- 
naphthalenyl)oxy]pentyloxy；]benzenepropanoic Acid) ًا

99n٦Tc (tricine) (nicotinic acid) (6- (11- [ [ [б-diazenido] -3- 
pyridinyl] carbonyl] amino-З , 6,9-trioxaundecyloxy) -2- [5- 
[(5-ΟΧΟ-1-(2-propenyl)-5,6,7,8-tetrahydro-2~ 
naphthalenyl) oxy]pentyloxy]benzenepropanoic Acid)ًا

99n٦Tc (tricine) ( 3 -pyridinesulfonic acid) (6-(11-[[[б-diazenido] — 
З-pyriainyl] carbonyl] amino-З , 6,9-trioxaundecyloxy) -2 - [5- 
[(5-ΟΧΟ-1- (2-propenyl》-5,6,7,8-tetrahydr٥-2- 
naphthalenyl) oxy]pentyloxy]benzenepropanoic Acid) ًا

99n٦Tc (tricine) (hydroxyethylisonicotinamide) (6-(11-[ [[6- 
diazenido] -З-pyridinyl] carbonyl] amino-З , 6,9- 
trioxaundecyloxy》-2-[5-[(5-ΟΧΟ-1-(2-propenyl》-5,6,7,8- 
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tetrahydro-2-naphthalenyl ) oxy]pentyloxy]benzenepropanoic 
Acid)ًا

"ттс (tricine) (4-methyl-5٠in٦idaz01einethan01) (6- (11- [ [ [б- 
diazenido] -3-pyridinyl ] carbonyl ] amino-3z 6,9- 
trioxaundecyloxy)-2-[5-[(5-ΟΧΟ-1-(2-propenyl)-5,6,7,8- 
tetrdhydro-2-naphthdlenyl) oxy]pentyloxy]benzenepropanoic 
Acid)ًا

99iuTc (tricine〉(4-methyl-5-thiazoleethanol) (6- (11- [ [ [6- 
diazenido]-3-pyridinyl]carb0ny]i]an٦in0-3/6,9- 
trioxaundecyloxy)-2-[5-[(5-ΟΧΟ-1-(2-propenyl)-5,6,7,8- 
tetrahydro-2-naphthalenyl)o}<y]pentyloxy]benzenepropanoic 
Acid)ًا

99n١Tc (tricine) (pyridine) (11)-ج-[[ [б-diazenido]-3-
pyridinyl]carbonyl]amino-З, б,9-trioxaundecyloxy)-2-[5-
[(5-ΟΧΟ-1-(2-propenyl) -5,6,7,8-tetrahydro--2- 
naphthalenyl) oxy]pentyloxy]benzenepropanoic Acid)ًا

99n٦Tc (tricine) (4-pyridylethylsulfonic acid) (6-(11-[[[6- 
diazenido] -3-pyridinyl] carbonyl] amino-З , 6,9- 
trioxaundecyloxy)-2-[5-[(5-ΟΧΟ-1-(2-propenyl)-5,6,7,8- 
tetrahydro-2-naphthalenyl) oxy]pentyloxy]benzenepropanoic 
Acid)ًا

99n٦Tc (tricine) (TPPTS) (N-((6-(diazenido) (З-pyridyl) ) sulfonyl)- 
3-(1-((N-(2-phenylethyl) carbamoyl) methyl)-5- 
(phenylmethoxy)indol-З-yl)prop-2-enamide) ًا

99n٦Tc (tricine) (TPPTS) ((2-( (5١carbainoyl (2-ipyridyl) diazenido) 
ethyl 3-((7-(3-(6-ethyl-4-(،-fluorophenyl)-3- 
hydrox^henoxy)propo^)-8-propylchroman-2-
yl)carbonylamino)propanoate) ًا

99ттс(tricine) (TPPTS》(3-((7-(-(6-ethyl-4-(،-fluorophenyl)-3- 
hydroxyphenoxy)propoxy)-8-propylchroman-2- 
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yl)carbonylamino)propyl-2-methylpropanoate, 2-(2((5- 
carbamoyl (2-pyridyl)diazenido);

99n٦Tc (tricine) (TPPTS) (N- (3- ( (7- (3- (6-ethyl-4- (4-fluorophenyl) - 
3-hydroxyphenoxy)propoxy)-8-propylchroman-2-
yl)carbonylamino)propyl)-2-methylpropananide, 2-(2-((5- 
carbamoyl (2-pyridyl))diazenido);

 -2-(2- ( (5- (N- (6- (6-ethyl-3-hydroxy-4- (1) (TPPTS) (tricine) ا99
methylpyrazol-5--yl)pheno:xy)-2,2-
dimethylhexyl) carbamoyl) (2-pyridyl) )diazenido);

99n٦Tc (tricine) (З-pyridinesulfonic acid) (2-(2-( (5-(Ν-(6-(6- 
ethy].-3-hydroxy-4- (l-methylpyrazol-5-yl)pheno:cy) -2,2- 
dimethylhexyl) carbamoyl) (2-pyridyl))diazenido) ;

99ттс (tricine) (TPPTS) (2-(2-((5-((3-((6-ethyl-4-(4- 
fluorophenyl)-3-
hydroxyphenoxy)methyl)piperidyl) carbonyl) (2- 
pyridyl))diazenido);

99Tc(tricine) (TPPTS)(2-(2-((5-(Ν-(3-(2-(2-(3-(5-(5-(5-(4,6- 
diphenyl(2-pyridyloxy))-1,l-dimethylpentyl) (1,2,3,4- 
tetraazolyl))pentanoylamino)
propoxy)ethoxy)ethoxy)propyl ) carbamoyl) (2 -
pyridyl))diazenido);

99 Tc(tricine) (TPPTS) (2-(2-((5-(Ν-(2-(2-(2-(2-(2-(2-(2-(2-(5- 
(4-(5-(4,б-diphenyl(2-pyridyloxy))-1,1-
dimethylpentyl)(1,2,3,5-
tetraazolyl) )pentanoylamino) ethoxy) ethoxy) ethoxy) ethoxy) - 
ethoxy) ethoxy) ethoxy) ethyl) carbamoyl) (2-
pyridyl)》diazenido);

99 Tc(tricine)(TPPTS)(2-(2-((5-(N-(5-(4-(5-(4,б-diphenyl(2- 
pyridyloxy) ) -1,1-dimethylpentyl) (1,2,3,5- 
tetraazolyl))pentanoylamino)-1-(6-deoxy-ß- 
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cyclodextryl) carbamoyl〉pentyl) carbamoyl) (2- 
pyridyl))diazenido);

99mTc(tricine)(TPPTS)(3-(6-(3-(N-(5-((6-(diazenido)(3- 
pyridyl) ) carbonylamino) -5- (N- (ω-
methoxypolyethylene (750〉glycoxyethyl ) carbamoyl ) pentyl ) - 
carbamoyl)propoxy)2- (5- (4, б-diphenyl (2-
pyriayloxy) ) pentyloxy) phenyl ) propanoic Acid);

99mTc(tricine)(TPPTS)(3-(6-(3-(Ν-(3-(2-(2-(3-((6-
(diazenido) (3-
pyridyl))carbonylamino) propoxy)ethoxy)ethoxy)propyl)- 
carbamoyl) propoxy)2-(5-(4,б-diphenyl(2- 
pyridyloxy)) pentyloxy)phenyl) propanoic Acid);

99mTc(tricine)(T PTS)(3-(6-(3-(N-(5-((6-(diazenido)(3- 
pyridyl))carbonylamino)-5-(N-(2,3,4,5,6- 
pentahydroxyhexyl) carbamoyl) pentyl) carbamoyl) propoxy)2- 
(5-(4, б-diphenyl (2-pyridyloxy) )pentylo^)phenyl)propanoic 
Acid);

99mTc(tricine)(TFP)(3-(6-(3-(N-(5-((6-(diazenido) (3- 
pyridyl))carbonylamino)-5-(N-(2,3,4,5,6- 
pentahydroxyhexyl) carbamoyl) pentyl) carbamoyl) propoxy)2- 
(5-(4,б-diphenyl(2-pyridyloxy)) pentyloxy)phenyl) propanoic 
Acid);

99mTc(tricine)(TPPTS)(3-(6-(3-(N-(3-((6-(diazenido)(3- 
pyridyl))carbonylamino) propyl) carbamoyl) propoxy)-2-(5-(5- 
охо-1"ргор-2-епу1(2-6,7,8-
trihydronaphthyloxy))pentyloxy)phenyl) propanoic Acid);

"mTc(tricine)(TFP)(3-(6-(3-(N-(3-((6-(diazenido)(3-
pyridy工〉)carbonylamino)propyl)carbamoyl)propoxy)-2-(5-(5- 
oxo-l-pr٠p-2-enyl(2-6,7,8-
trihydronaphthylo:xy) ) pentyloxy) phenyl) propanoic Acid);
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99n٦Tc (tricine) (pyridine) (3- (б- (3- (N- (3- ( (6- (diazenido) (3- 
pyridyl)) carbonylamino ) propyl) carbamoyl) propoxy)-2-(5-(5- 
охо-1-ртор-2-епу1(2-6,7,8-
trihydronaphthyloxy))pentyloxy)phenyl)propanoic Acid);

جلأ٠حلآتحذآالم١ ؛ -〒附 ٩١ لآلم - ke- الآلم لم2- لآلم - ظلآلم - لآع - دلم - ا2 - ،لآع - لآع - ا لم6ل  
(diazenido)(З-pyridyl))carbonylamino)ethoxy)— 
ethoxy)ethoxy)ethoxy)ethoxy)-
ethoxy)ethoxy)ethyl)carbamoyl) propoxy)5)-5)_2ا-ΟΧΟ-1- 
ргор-2-епу1(2-6,7,8-
trihydronaphthyloxy))pentylكمدن)phenyl) propanoic Acid);

99 Tc(tricine)(TPPTS)(3-(6-(3-Ν-(5-((6-(diazenido)(3- 
pyridyl)) carbonylamino〉-5-(N-(2,3,4,5,6- 
pentahydroxyhexyl) carbamoyl) pentyl) carbamoyl)propoxy-2- 
(5-(5-oxo-l-prop-2-enyl(2-6,7,8-
trihydronaphthyloxy))pentyloxy)phenyl)propanoic Acid);

"mTc(tricine)(TPPTS)(3-(6-(3-N-(5-((6-(diazenido)(3- 
pyridyl)) carbonylamino)-5-(N-(6-de٠xy-ß-
cyclodextryl) carbamoyl) pentyl) carbamoyl)propoxy-2-(5-(5- 
охо-1-ргор-2-епу1(2-6,7,8-
trihydronaphthyloxy))pentyloxy)phenyl)propanoic Acid);

99mTc(tricine) (TPPTS) (3-(6-(3-(N-(3-((6-((diazenicio)(3- 
pyridyl))-Gly-Lys-Lys-Lys)aminopropyl) carbamoyl)propoxy)-
2- (5-(5-oxo-l-prop-2-enyl(2-6,7,8-
trihydronaphthyloxy))pentyloxy)phenyl)propanoic  Acid);

99mTc(tricine)(TPPTS)((Ε)-Ν-[3-(6- 
diazenidonicotinamido)propyl]-3-[6-[[(2,6- 
dichlorophenyl.) thio]methyl] -3- (2-phenylethoxy) -2- 
pyridinyl] -2-propenamide);

99n٦Tc (tricine) (TPPTS) ((Ε)٠Ν-[3-(6- 
diazenidonicotinamido)propyl] -3- [6- [ (phenylthio)methyl]-
3- (2-phenylethoxy)-2-pyridinyl]-2-propenamiae);
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"штс(tricine)(TPPTS)((Ε)-Ν-[3-(6- 
diazenidonicotinanido)propyl]-3-[б- [ [ (2- 
chlorophenyl)thiojinethyl]-3-(2-phenylethoxy)-2- 
pyridinyl]-2٠propenamide);

99mTc(tricine)(TPPTS)((E)-N-[3~(6- 
diazenidonicotinamido)propyl]-3-[6-[[ (2,6- 
dimethylphenyl)thio]methyl]-3-(2-phenylethoxy)-2- 
pyridinyl]-2-propenamide);

"ттс(tricine)(TPPTS)((Ε)-Ν-[3-(6- 
diazenidonicotinamido)propyl]-3 -[6-[[(2,3,5,6- 
tetrafluorophenyl)thio]methyl]-3-(2-phenylethoxy)-2- 
pyridinyl] -2-propenainide);

99n٦Tc (tricine) (TPPTS) ((Ε)-Ν-[3-(6- 
diazenidonicotinamido)propyl]-3-[6-[[(2,3,5,6- 
tetrafluorophenyl)thio]methyl]-3-(2-phenylethoxy)-2- 
pyridinyl]-2-propenamide) ;

"ттс(tricine)(TPPTS) ((Ε)-Ν-[2-(6- 
diazenidonicotinamido)ethyl]-3-[6-[[(2,6- 
dichlorophenyl)thiojmethyl]-3-(2-phenylethoxy)-2- 
pyridinyl]-2-propanamide);

99n١Tc (tricine) (TPPTS) (6- [6- (6-diazenidonicotinÉdo) -4,4- 
dimethylpentylo^]-5-(2-propenyl) -1,2,3,4- 
tetrahydronaphthalen-l-one);

99mTc(tricine)(TPPTS)(2-[[[5-[[2,2-Dimethyl-6-[(4-(3,4i- 
methylenedioxyphenyl) -6-phenyl-2-pyridinyl) oxy] -1- 
hexanamino] carbonyl]-2-pyridinyl] diazenido)；

"mTcCtricine) (TPPTS》(2-[[[5-[[NÊ6-[(4,6-diphenyl-2- 
pyridinyl) oxy] -hexanoyl] -glycine-alpha-amino] carbonyl] -2- 
pyridinyl]diazeniao);
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"ттс(tricine) (TPPTS) (2,4-Diethyl-[5-[5,5-dimethyl-6-[[6-
[[diazenido]-3-
pyridinyl]carbonyl]amino]hexyت]oxy]phenol);

99mTc(tricine)(TPPTS)(2-((6-(diazenido)(3-
pyridyl)carbonylamino)-3-(2-(5-(4,б-diphenyl(2- 
pyridyloxy)) pentyloxy)phenyl) propanoic acid);

99niTc(tricine) (TPPTS) (3-( (6-(diazenido) (3-
pyridyl) carbonylamino) -3- (N- (6-(4,6-diphenyl (2- 
pyridyloxy) )-2,2 -dimethylhexyl ) carbamoyl ) propanoic acid);

99mTc(tricine)(TPPTS)(2-(2-((6-(äiazenido) (3-
pyridyl)carbonylamino)-3-carboxypropanoylamino)-3-(2-(5- 
(4, б-diphenyl (2-pyridyloxy)) pentyloxy) phenyl) propanoic 
acid);

99mTc(tricine)(TPPTS)(2-(2-((5-(Ν-(2-(Ν-(3٠(2-(2-(3-(2-{2,5- 
dioxoimidazolidin-4-yl)acetylamino)-
propoxy)ethoxy)ethoxy)-propyl)carbamoyl〉-1-(N-(6-(4,6- 
diphenyl(2^pyridyloxy))-2· 2-dimethylhexyl) carbamoyl〉- 

ethyl)carbamoyl(2-pyridyl))diazenido);

%，(tricine) (TPPTS) (1-(3-( (6-(دئ^

pyridyl) carbonylamino) -3- (N- (6-(4,6-diphenyl (2- 
pyridyloxy) ) -2,2 -dimethylhexyl ) carbamoyl ) propanoylamino) - 
ethane-1,2-dicarboxylic acid);

99mTc(tricine)(TPPTS)(2-(2-((5-(N-(l-(N-(6-(4,6-diphenyl(2- 
pyridyloxy))-2,2-dimethylhexyl) carbamoyl)-2-(3-(((4,5,6- 
trihyâro^-3- (hydroxymethyl) (2- 
oxanyl) ) amino) carbonylamino)-
propanoyl^ino) ethyl)carb^oyl(2-pyridyl) )diazenido);

99mTc(tricine)(TPPTS) (2-(2-((5-((6-(4-benzo[d]l,3-dioxolan-5*  
yl-6-phenyl(2-pyridyloxy))-2 2هم-dimethylhexanoyl- 
amino)sulfonyl)-(2-pyridyl))diazenido);
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9Этте(tricine) (TPPTS) (3-( (6—( (diazenido) (3-
pyridyl) carbonylamino〉一3- (N- (6- (4"benz٠[d] 1,3-d.ioxolan-5- 
yl-6-phenyl(2-pyridyloxy))-2,2-
dimethylhexyl) carbamoyl) propanoic acid)ΐ

9 9n٦Tc (tricine) (TFP) (3-( (6-( (diazenido) (3-
pyridyl)carbonylamino)-3-(N-(6-(4-benzo[d]1,3-dioxolan-5- 
yl-6-phenyl(2-pyridyloxy))-2,2-
dimethylhexyl)carbamoyl)propanoic acid);

99mTc(tricine) (TPPTS) (2-(2-( (5-(N-(l-(N-(6-(4-benzo[d]l,3- 
^0X01an-5-yl-6-phenyl (2"pyridylo：Ky) ) -2,2-dimethyl- 
hexyl) carbamoyl) -2- (،-hydroxyphenyl) ethyl) carbamoyl (2- 
pyridyl))diazenido) ;

99n٦Tc (tricine) (TPPTS) (2-((6-(diazenido) (3-
pyridyl) carbonylamino) -2- (6- (،-benzo [d] 1,3-^oxol&n-5-yl- 
6—phenyl (2-pyridyloxy) ) -2,2-dimethylhexanoylamino) acetic 
acid);

99mTc(tricine)(TPPTS)(2-(2-((5،(Ν-(5-((3-((Ν-(6-(4,6٠ 
diphenyl (2-pyridyloxy))-2,2-dimethylhexanoylamino)-3- (4- 
hydroxyphenyl)propanoylamino)-1-(N-(2,3,4,5,6- 
pentahydroxyhexyl ) carbamoyl ) pentyl ) carbamoyl ( 2 - 
pyridyl))diazenido);

99mTc(tricine)(TPPTS)(2-(2-((5-(Ν-(5-((3-((Ν-(6-(4- 
benzo[d]1,3-dioxolan-5-yl-6-phenyl(2-pyridyloxy))-2,2- 
dimethylhexyl)-carbamoyl)-2-(N-(2,3,4,5,6- 
pentahydroxyhexyl) carbamoyl)-ethyl) carbamoyl (2- 
pyridyl))diazenido);

99 Tc(tricine)(TPPTS)(2-(2-((5-(N-(5-((3-((N-(6-(4- 
benzo [d] 1,3-diox٥lan-5-yl-6-phenyl (2-pyridyloxy) ) -2,2- 
dimethylhexyl) carbamoyl) amino)phenyl) carbonylamino) -1- (N- 
(2,3,4,5,6-
pentahydroxyhexyl) carbamoyl) pentyl) carbamoyl (2- 
pyridyl))diazenido》;
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99mTc(tricine)(TPPTS) (2-((6-(diazenido)(3-
pyridyl))carbonylamino)-3-(N-(6-(4-benzo[d]1,З-dioxolan- 
5-yl"6-phenyl (2-pyridylo^) )-2,2-
dimethylhexyl ) carbamoyl ) -propanoylamino ) -3 - 
carbo:xypropanoylamino) -3-carboxypropanoylamino) -ethane- 
l,2-dicarboxylic acid);

99mTc(tricine)(TPPTS)(2-((6-(diazenido)(3-
pyridyl))carbonylamino)-3-(2-(5-(4-benzo[d]1,З-dioxolan- 
5-yl-6-phenyl(2-pyridyloxy)) pentyloxy)phenyl) propanoic 
acid);

99n٦Tc0(4-ethyl-2- (4-fluorophenyl) -5- [ (5,5-dimethyl-6- 
aminohexyl ) oxy] phenol N-[4-( carboxy ) benzyl ]-N/N١ -bis [ 2 - 
thiolatoethyl]-glycinamide); and,

99n١TcO (N- [2,2-Dimethyl-6-[ (4-(3,4-methylenedioxyphenyl)-6- 
phenyl-2-pyridinyl) oxy] -hexyl] -bis (mercapto- 
acetyl)pentanoate)·

22. A method of detecting sites of infection and inflammation 
in a manal comprising administering to said maximal a 
radiolabeled LTB4 binding agent and then detecting said 
sites using a radiation detecting probe.

23. A method of imaging sites of infection and inflammation 
in a mammal comprising administering to said mammal a 
radiolabeled LTB4 binding agent and then imaging said 
sites using a planar or ring gamma camera.

24. The method of Claim 23 wherein the radiolabeled binding 
agent is a radiolabeled binding agent of Claim 15.

25. A method of diagnosing disease in a manal associated 
with infection and inflamation comprising imaging said 
mammal using a radiolabeled LTB4 binding agent and 
determining the presence of said disease.
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26. The method of Claim 25 wherein the radiolabeled binding 
agent is a radiolabeled binding agent of Claim 15.

27. A compound having the formula:

Wei-O-(CR54R55)kl١-Yî；

wherein.

We， is selected from the group:

wherein.

r47 is selected from the group: С1-Сб alkyl 
substituted with 0-3 r50, С1-Сб alkoxy 
substituted with 0-3 R50/ aryl substituted with 
0-3 r51, and heterocycle substituted with 0-3 
RSI；

r48 and r49 are selected from the group： C1-C3 
alkyl, C2-C3 alkenyl, cyclopropyl, 
cyclopropylmethyl, and aryl substituted with 
0-3 r51；

r50 is independently selected from the group: -F, 
-Cl, -Br,一工,=0, -N(r52)(r53)z and -CF3 ;

RSI is independently selected from the group: -F, 
·Cl, -Br,-工,-N(r52)(r53)z -cf3, C1-C3 alkyl,
C1-C3 alkoxy, and methylenedioxy;

r52 and r53 are independently H or C1-C3 alkyl;
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R54 and r55 are independently selected at each occurrence 
from the group： H, C1-C5 alkyl, and C1-C5 alkoxy, 
or alternatively, r54 and r55 may be taken together 
to form a 3-6 membered cycloalkyl;

k" is 4-7;

Y' is selected from the group: C(：O)NHR56, nhc(=O)r56, 

and NHC(=O)NHR57；

r56 is selected from the group: aromatic heterocycle 
substituted with 0-3 r58, aryl substituted with 0-3 
r58/ and C1-C5 alkyl substituted with 1-3 R59；

r57 is selected from the group: heterocycle substituted 
with 0-3 r58z aryl substituted with 0-3 R58/ and -اح 
；alkyl substituted with 0-3 r60 ح5

r58 is independently selected at each occurrence from the 
group: -Cl, -F, -Br, -I/ COOR61, ORÓ1, C(=O)N(r61)2z 

and C1-C3 alkyl substituted with 0-3 R62；

r59 is independently selected at each occurrence from 
the group: -Cl, -F, -Br, -I, COOR61, Or61, 

C(：O)N(r61)2, N(r61)2/ and NHC(：O)R63Z provided that 
at least one r59 is NH(C=O)r63；

r60 is independently selected at each occurrence from 
the group: -cl, -F, -Br, -I, COOR61/ ٥r61, 

C(=O)N(r61)2z N(r61)2z and NHC(：O)R63;

r61 is independently selected at each occurrence from the 
group: Н/ and C1-C5 alkyl；

R62 is independently selected at each occurrence from the 
group: -Cl, -F, -Br, -I, COOR64/ OR64/ C(：O)N(R64)2/
and NH(C=O)R64；
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Res is independently selected at each occurrence from the 
group: aryl· substituted with 0-3 R65, and
heterocycle substituted with 0-3 RÓ5；

r64 is independently selected at each occurrence from the 
group: H, and C1-C5 alkyl;

R65 is independently selected at each occurrence from the 
group: -Cl, -F, -Br, -I, COOR66, OR66/ and
C(=O)N(^G)2； and

r66 is independently selected at each occurrence from the 
group: H, and C1-C5 alkyl;

and pharmaceutically acceptable salts thereof.

28. A compound of claim 27, wherein:

r50 is independently selected from the group: -F, -Cl, 
=0, -N(rS2)(r53), and -CF3;

RSI is independently selected from the group: -F, -Cl, 
-CF3, C1-C3 alkyl, C1--C3 alkoxy, and methylenedioxy;

R54 and r55 are independently selected at each occurrence 
from the group: H, C1-C3 alkyl, and C1-C3 alkoxy；

k" is 5-6;

R56 is selected from the group: pyridine substituted 
with 0-3 R58/ aryl substituted with 0-3 R58/ and Cl· 
C3 alkyl substituted with 1-3 R59；

RS? is selected from the group: pyridine substituted 
with 0-3 r58, aryl substituted with 0-3 R58, and Cl- 
C3 alkyl substituted with 0-3 R6Û;
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R58 is independently selected at each occurrence from the 
group؛ -Cl, -F, COOR61, OR61, and C(：O)N(r61)2；

R59 is independently selected at each occurrence from 
the group: COOR61/ or61/ C(：O)N(r61)2z and 
NHC(：O)r63, provided that at least one r59 is 
NH(C：O)R63；

r60 is independently selected at each occurrence from 
the group: COOR6!, 0r61, C(=O)N(r61)2, and 
NHC(=O)r63；

r61 is independently selected at each occurrence from the 
group: H, and C1-C5 alkyl;

R63 is independently selected at each occurrence from the 
group: phenyl substituted with 0-3 R65/ and 
pyridine substituted with 0-3 r65； and,

r65 is independently selected at each occurrence from the 
group: -Cl, -F, COOR66/ and Or66٠

29. A compound of Claim 28, wherein:

r47 is phenyl or p-fluorophenyl;

r48 is phenyl substituted with 0-1 r51；

R49 is C2-C3 alkyl;

RSI is -F or methylenedioxy;

R54 and r55 are independently H or methyl;

r56 is selected from the group:
pyridine substituted with 0-1 r58/ phenyl 
substituted with 0-1 R58, and C1-C3 alkyl 
substituted with 1-3 r59；
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pyridine substituted with 0-1 R58, phenyl 
substituted with 0-1 r58/ and C1-C3 alkyl 
substituted with 0-3 r60；

Rsa is independently selected at each occurrence from the 
group: -F, COOH, and OH;

r59 is independently selected at each occurrence from 
the group: COOH, OH, and NHC(=O)r63, provided that 
at least one r59 is NH(C：O)r63；

R60 is independently selected at each occurrence from 
the group: COOH, OH, C(=O)NH2, and NHC(：O)R63；

r61 is independently selected at each occurrence from the 
group: H, and C1-C3 alkyl;

R63 is independently selected at each occurrence from the 
group: phenyl substituted with 0-1 R65, and
pyridine substituted with 0-1 r65； and

R65 is independently selected at each occurrence from the 
group： -Cl, -F, COOH, and OH.

30٠ The compounds of Claim 29 that are:
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5 31. A method of treating disease in ة mammal associated with
infection and infirmation comprising administering to 
said manal a therapeutically effective amount of a 
compound of Claim 27.
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