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CLAIMS 

We claim: 

1. A process comprising cyclizing a compound of formula II: 

R' 

N1 
 C 

N 	CH3  

R2  
N 

(
N 	M 

II 

or a salt thereof, to form a ompound of formula I 

R1  1 
N 

N 	CH3  

k 	111 
O 	, 

I 

or a salt thereof, wherein: 

RI  is hydrogen or an amino protecting grou • 

R2  is —CN, —COORa  or —CONRaRb; 

Ra  and Rb  are independently hydrogen, -012a, sub • ituted or unsubstituted C1.12 alkyl, 

substituted or unsubstituted C2.12 alkenyl, substituted or unsu h • ituted C2-12 alkynyl, substituted 

or unsubstituted C34 cycloalkyl, substituted or unsubstituted phe 	1 or substituted or 

unsubstituted 3 to 12 membered heterocyclyl; or 

Ra and 12" are taken together with the atom to which they are . I ached to form a 3-7 

membered heterocyclyl; 

Ra is independently hydrogen or optionally substituted C1.12 alkyl; . 

M is Li or Mg. 

2. The process of claim 1, further comprising, contacting a compound of form 	a III, or a 

salt thereof, with a magnesium or lithium metalating agent: 
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R1  

N1 
 C 

N 	CH3  
R2  N 	̀-• 

., N 	R' 

III 

wherein R3  i bromo or iodo; to form the compound of formula I or a salt thereof 

3. 	The pro - ss of claims 1-2, further comprising contacting a compound of formula IV: 

R3 	CH 
R2  

N 
*-. •, N 	R' 

IV 

rTh 
Lv-N 	N-R' 

or a salt thereof, with a compound 	\____/ 	or salt thereof, wherein Lv is a leaving 

group, and each R3  is independently io• • or bromo, to form the compound of formula III or a 

salt thereof 

4. 	The process of claims 1-3, further co 	'rising brominating or iodinating a compound of 

formula V: 

R4 	CH 

N 	' 

i. 	. 
N 	R4 

V 

or a salt thereof, wherein R4  is -Cl or -OH, to form a compound 4 formula IV. 

5. 	The process of claims 1-4, wherein M is Mg. 

6. 	The process of claims 1-5, wherein the metalating agent is an al 	lmagnesium halide. 

7. 	The process of claims 1-6, wherein the metalating agent is iPrMg 

8. 	The process of claims 1-7, wherein RI  is -C(0)0Rd. 

9. 	The process of claims 1-8, wherein RI  is a Boc group. 

10. 	The process of claims 1-9, wherein R2  is -COORa  or -CONIeRb. 

11. 	The process of claims 1-10, wherein R2  is -C(0)N(1001e. 

12. 	The process of claims 1-11, wherein R2  is -C(0)N(CH3)0CH3. 

13. 	The process of claims 1-12, wherein R3  is iodo. 

14. 	The process of claims 1-13, wherein Lv is hydrogen and RI  is an amino protecting group. 
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15. The process of claims 1-14, wherein RI  is selected from acetyl, trifluoroacetyl, 

phthalimidyl, benzyl, triphenylmethyl, benzylidenyl, p-toluenesulfonyl, p-methoxybenzyl, tert-

sutyloxycarbonyl, 9-fluorenylmethyloxycarbonyl and carbobenzyloxy. 

16. A compound of formula II: 

R' 1 
N 

C ) 
N 	CH3  

7R2  
N 

NAM  

II 

or a salt thereof, 	.erein: 

RI  is hydrogen or an . 	ino protecting group; 

R2  is —CN, —COOle or 	Miele; 

Ra  and le are independent) 	ydrogen, -OR`, substituted or unsubstituted C1.12 alkyl, 

substituted or unsubstituted C2.12 alkeny 	substituted or unsubstituted C2.12 alkynyl, substituted 

or unsubstituted C3_g cycloalkyl, substitute. or unsubstituted phenyl or substituted or 

unsubstituted 3 to 12 membered heterocyclyl; o 

Ra  and Rb  are taken together with the at. 	to which they are attached to form a 3-7 

membered heterocyclyl; 

R` is independently hydrogen or optionally sui tituted C1.12  alkyl; and 

M is Li or Mg. 

17. The compound of claim 16, wherein RI  is a Boc group, R2  is —C(0)N(Ra)ORb, and M is 

Mg. 

18. A compound of formula III: 

R1  1 
N 

CND   
CH3  

D.R2  
N 

N
.,--

R 3  1.  

III 

or a salt thereof, wherein: 

RI  is hydrogen or an amino protecting group; 

R2  is —CN, —COORa  or —CONIeRb; 
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Ra  and Rb  are independently hydrogen, -012b, substituted or unsubstituted alkyl, 

substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or 

't substituted cycloalkyl, substituted or unsubstituted phenyl or substituted or unsubstituted 

hete •cyclyl; or 

Ra  and Rb  are taken together with the atom to which they are attached to form a 3-7 

membere I 	eterocyclyl; and 

R3  i 	tromo or iodo. 

19. The corn, sand of claim 18, wherein R' is hydrogen or a Boc group, R2  is —NRa(ORb), 

and R3  is iodo. 

20. A compound o 	ormula IV: 

Ft3 	CH3  
' 	R2  

N
I 

N 	R 

IV 

or a salt thereof, wherein: 

R2  is —CN, —00012, or —COMM , and each R3  is independently iodo or bromo. 

21. The compound of claim 20, wherein R • —C(0)N(Ra)ORb. 
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Claims 

We claim: 

1. A process comprising cyclizing a compound of formula II: 

R1  1 
N 

C ) 
N 	CH3  

R2  
N %."--- 
[1..N - 	M 

II 

or a salt thereof, to form a compound of formula I 

Ri  i

1 
 ( 

N pH3  

N 

[ N--- 
0 

I 

or a salt thereof, wherein: 

RI  is hydrogen or an amino protecting group; 

R2  is —CN, —COORa  or —CONRaRb; 

Ra  and Rb  are independently hydrogen, -01e, substituted or unsubstituted C1-12 

alkyl, substituted or unsubstituted C2.12 alkenyl, substituted or unsubstituted C2.12 

alkynyl, substituted or unsubstituted C34 cycloalkyl, substituted or unsubstituted phenyl 

or substituted or unsubstituted 3 to 12 membered heterocyclyl; or 

Ra and Rb  are taken together with the atom to which they are attached to form a 

3-7 membered heterocyclyl; 

R` is independently hydrogen or optionally substituted C1_12 alkyl; and 

M is Li or Mg. 

2. The process of claim 1, further comprising, contacting a compound of formula III, 

or a salt thereof, with a magnesium or lithium metalating agent: 
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R1  1 
N 

C ) N 	CH 3 
R2  N 	."-- 

Q.N<----,R3 

III 

wherein R3  is bromo or iodo; to form the compound of formula I or a salt thereof 

3. 	The process of claims 1-2, further comprising contacting a compound of formula 

IV: 

R3 	CH3  
) r- R2  N 	--- 

kN- 	R3 

Iv 

rTh 
Lv—N 	N—R' 

or a salt thereof, with a compound 	\_._/ 	or salt thereof, wherein Lv is 	leaving a 

group, and each R3  is independently iodo or bromo, to form the compound of formula III 

or a salt thereof 

4. 	The process of claims 1-3, further comprising brominating or iodinating a 

compound of formula V: 

R4 	CH
- 

 
R2  N 	----, 

N^  R4  

V 

or a salt thereof, wherein R4  is —Cl or —OH, to form a compound of formula IV. 

5. 	The process of claims 1-4, wherein M is Mg. 

6. 	The process of claims 1-5, wherein the metalating agent is an alkylmagnesium 

halide. 

7. 	The process of claims 1-6, wherein the metalating agent is iPrMgCl. 
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8. The process of claims 1-7, wherein RI  is —C(0)0Rd, wherein Rd  is hydrogen, 

substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or 

unsubstituted alkynyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted 

phenyl or substituted or unsubstituted heterocyclyl. 

9. The process of claims 1-8, wherein RI  is a Boc group. 

10. The process of claims 1-9, wherein R2  is —COORa  or —CONRaRb. 

11. The process of claims 1-10, wherein R2  is —C(0)N(Ra)ORb. 

12. The process of claims 1-11, wherein R2  is —C(0)N(CH3)OCH3. 

13. The process of claims 1-12, wherein R3  is iodo. 

14. The process of claims 1-13, wherein Lv is hydrogen and R I  is an amino protecting 

group. 

15. The process of claims 1-14, wherein R I  is selected from acetyl, trifluoroacetyl, 

phthalimidyl, benzyl, triphenylmethyl, benzylidenyl, p-toluenesulfonyl, p-

methoxybenzyl, tert-butyloxycarbonyl, 9-fluorenylmethyloxycarbonyl and 

carbobenzyloxy. 

16. A compound of formula II: 

R1  1 
N 

C ) N 	CH3  
cR2  N c---- 

u..N7-.M 	, 

II 

or a salt thereof, wherein: 

RI  is hydrogen or an amino protecting group; 

R2  is —CN, —COORd or —CONRaRb; 

Ra  and Rb  are independently hydrogen, -OR', substituted or unsubstituted C1 _12  

alkyl, substituted or unsubstituted C2-I2 alkenyl, substituted or unsubstituted C2-I2 alkynyl, 

substituted or unsubstituted C3.8 cycloalkyl, substituted or unsubstituted phenyl or 

substituted or unsubstituted 3 to 12 membered heterocyclyl; or 
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Ra  and Rb  are taken together with the atom to which they are attached to form a 

3-7 membered heterocyclyl; 

12.` is independently hydrogen or optionally substituted C1 _12  alkyl; and 

M is Li or Mg. 

17. 	The compound of claim 16, wherein RI  is a Boc group, R2  is —C(0)N(Ra)ORb, 

and M is Mg. 

18. 	A compound of formula III: 

RI  1 

)
N 

C CH3  
K
N 

R2  N 

1 . 
,... - - .. N 	R' 

. , 

III 

or a salt thereof, wherein: 

R I  is hydrogen or an amino protecting group; 

R2  is —CN, —COORa  or —CONRaRb; 

Ra  and Rb  are independently hydrogen, -ORb, substituted or unsubstituted alkyl, 

substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or 

unsubstituted cycloalkyl, substituted or unsubstituted phenyl or substituted or 

unsubstituted heterocyclyl; or 

Ra  and Rb  are taken together with the atom to which they are attached to form a 

3-7 membered heterocyclyl; and 

R3  is bromo or iodo. 

19. 	The compound of claim 18, wherein RI  is hydrogen or a Boc group, R2  

is -CONRa(ORb), and R3  is iodo. 

20. 	A compound of formula IV: 

R3 	CH3  

N / 7.  \ ."-- 
R2  

[ 1 .. N-:---,R3  

IV 
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or a salt thereof, wherein: 

R2  is —CN, —COORa  or —CONRaRb; 

Ra  and Rb  are independently hydrogen, -ORc, substituted or unsubstituted C1-12 

alkyl, substituted or unsubstituted C2_12  alkenyl, substituted or unsubstituted C2_12  

alkynyl, substituted or unsubstituted C3.8  cycloalkyl, substituted or unsubstituted phenyl 

or substituted or unsubstituted 3 to 12 membered heterocyclyl; or 

Ra  and Rb  are taken together with the atom to which they are attached to form a 

3-7 membered heterocyclyl; 

Re  is independently hydrogen or optionally substituted C1 _12  alkyl; and 

each R3  is independently iodo or bromo. 

21. The compound of claim 20, wherein R2  is —C(0)N(Ra)ORb. 

22. The process of claims 1-7, wherein RI  is an amino protecting group. 

23. The process of claims 1-7, wherein RI  is —C(0)0Rd, wherein Rd  is C1.6  alkyl 

wherein said alkyl is optionally substituted by oxo, halo or phenyl. 
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