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and wherein the process is further characterized in that the alcohol of formula II 

5 

IX 

10 

15 	phenyl 

is prepared by 

ester of formula 

al) reacting a hydroxy proline ester of formula VI 

H 	0 
(N 

VI 

) 
HO 

wherein R7  is C1 _7-alkyl 

with a carbonyl compound of formula VII 

RI CO Y 	VII 

wherein R' is as above and Y is halogen or OH to form a carbonyl proline 

O 
N 	

OA
R' 	IX 

by halogen or 

HO 

wherein R' and R7  are as above., 

bl) subsequent forming of a sulfonate of formula X 

R 	0 

O X 
0 

0

R
7 

---\ --S-C) 

R81  

wherein R' and R7  are as above and R8  is C.7-alkyl optionally substituted 

which is optionally substituted by Ci_7-alkyl, nitro or bromo and  
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c1) converting the sulfon.ate of formula X in the presence of an amin.o cyclopropane 

carbonitrile of the formula XI 

XI 
NC 

into the alcohol of formula IL 
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In a second aspect, there is provided an alcohol of formula II 

Ri C) 
O 

( N 

) 	
CN 	

I I 

HO 

wherein RI  is selected from C1 _7-alkyl or from 

---7R4  

5 	wherein R4  has the meaning of methyl or trifluoromethyl. 

In a third aspect, there is provided a thioether of formula V 

1 
R 	0 

--<--./ 
O 

 V ( 

	

------?. 

) 	
H 	CN 

R2 S 

R3 
0 

wherein 

Rl  is selected from C1 _7-alkyl or from 

R
4 

10 

wherein R4  is selected from C1 _7-alkyl, halogen-C1 _7-alkyl or from phenyl 

which is optionally substituted by halogen; 

R2  is selected from halogen or halogen-C1.7-alkyl; and 

R3  is selected from hydrogen, halogen, halogen-C1_7-alkyl, C1 _7-alkoxy, halogen-C1-7- 

15 	alkoxy or from a 5- or 6-membered heterocyclic ring containing one or two nitrogen atoms, the 

ring which is optionally substituted by C1 _7-alkyl or halogen. 
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wherein R1  has the meaning as above into the sulfonate of the foil 	mla III 

1 
R 	,O 

0 
N 	 III 

R\ 	 H 	CN 
-- o -- 

--- I I
S 	

o 
0 

wherein RI  has the meaning as above and R5  is C1 _7-alkyl, halogen-C1 _7-alkyl or phenyl 

which is optionally substituted by C1 _7-alkyl, nitro or bromo 

5 	b) reacting the sulfonate of foiiiiula III with a thio compound of formula IV 

R2  
SR

6 

0 	
iv R3 

wherein R2  and R3  are as outlined above and R6  is hydrogen or a protecting group to form 

the thioether of the formula V 

1 
R-._ 	0 

O 
(N 	 V 

CN 
R2 	) 

• 
R3 

10 	wherein R', R2  and R3  are as outlined above and 

c) oxidizing the thioether of formula V to form the proline derivative of folmula I wherin 

RI, R2  and R3  are as outlined above 

and wherein the process is further characterized in that the alcohol of formula II 

is prepared by 

15 al) reacting a hydroxy proline ester of formula VI 
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VI 

HO 

wherein R7  is Ci_ralkyl 

with a carbonyl compound of formula VII 

RICO Y 	VII 

wherein RI  is as above and Y is halogen or OH to form a carbonyl proline ester of formula 

IX 

1 R 	0 
O 

( N 

) 	

IX 

or 

HO 

wherein R1  and R7  are as above; 

bl) subsequent forming of a sulfonate of formula X 

1 
R 	0 

O 
N 	 X 

0
\  0 --S-0 

R8/  

wherein R' and R7  are as above and R8  is Ci_7-alkyl optionally substituted by halogen 

phenyl which is optionally substituted by Ci.7-alkyl, nitro or bromo and 

cl ) converting the sulfonate of formula X in the presence of an amino cyclopropane 

carbonitrile of the formula XI 

XI 
NC 

into the alcohol of formula II. 
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2. Process according toof claim 1, wherein RI  is a residue of the formula 

7R4  

wherein R4  is selected from 

optionally substituted by halogen. 

C1 _7-alkyl, halogen-C1 _7 -alkyl or from phenyl which is 

5 
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9. Process of claim 8, wherein the oxidating agent is potassium peroxymonosulfate or 

magnesium monoperoxyphthalate 

10. Process 

wherein R1  

hexahydrate. 

of claim 1, wherein the alcohol of formula II 

Ri „..-,2-  0 
O 

N 
H 	CN 

is a chiral isomer of the formula 

Ha 

HO 

has the meaning as above. 

w= erein-W.  

R1,„<-0 
0 

N

N_

S-
4
2' 

H 	CN 

VI 

H 

HO 

is as above, 

-R7  wherein 

HO 

is Cam_alkyl 

..F.(lee_,,,,__vii, 

5 

10 

15 
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5 

10 

15 

1 
R 	,O 

O 
N .  

of 

HO 

e whefeiii-le-and 	are as above; 

bl) 	forming 	 formula X subsequent 	of a sulfonate of 

1 
R -,_,- 0 

-,  <--/ 
0 

N 	R7 	X 

0 	
• 

0 --\ ---- S-0 

R8/  

wher-eiff4e and e are as above and Rs. is C 

bromo alkyl, nitro or 	and  

the formula XI carbonitrile of 

XI 
NC 

into the 	formula II. alcohol of 

1211. Process of claim 441, wherein the reaction in step al) is performed in an organic 

solvent at temperatures between -10°C and 25°C. 

4-312. Process of claim 441, wherein the reaction in step bl) is performed with a 

sulfonating agent, in an organic solvent at temperatures between -10°C and 40°C. 

4413. Process of claim 441, wherein the reaction in step cl) is performed in the presence 

a carboxylate salt NaR10C00, wherein Rl°  = C1.9-alkyl or aryl in a solvent at temperatures 

between 40°C and 130°C. 

4514. Process of claim 4-413, wherein sodium 2-ethylhexenoate is used. 
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16. Process of claims 11 to 15, wherein the alcohol of formula II is a chiral isomer of the 

formula 

5 

10 

15 

carbo:  

R1 0 
O 

 , 

II 

with a 

Ha 
CN 

HO' 

wherein-le-has-theineaning-as-abeve: 

17. Process 	to 	1, 	the 	formula according 	claim 	wherein 	alcohol of 

Rly0  
0 

N
N,......

\?' 
H 

H 	CN 

HO 

is wherein -W. 	as above, 

is-prepared-by 

transforming 	 the formula XII a2) 	 a sulfonate of 

‘
N 
	

O XII 
0 

0, 	
, ' 
,... 0 -. 

R9/SOH 

-le is C 	- - wherein . 	: 	: 

formula VII 

formula 

alkyl 

XIII 

ayl compound of 

-RHO 
y 	 v_H_ 

wherein-le 	as above and 	 or 	the amide of is 	 Y is halogen 	OH into 
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O 

R1  
XIII 

O 

wherein  -W.  • 	- 	- • . : : 	..- : 	. : 	: . :. 

• • the presence of aminocyolopropanc 
the formula XI carbonitrile of 

XI 
NC 

at temperatures between 10°C 	25°C. and 

: 	: 	: 	: '" : 	- 	" 9 	al al 	4  — 	- 	" 	 '  

of 

, 	, 	, 	. 	: : 	. 	: , 	 : 

: 	: 	- 	: 	 :. - 	:.— - 	' 	 - 	4 	t 	" 	e 

" 

chiral 

9  , 

isomer 

: 	 . 	 ; : 	. 	.. 	; : 	: : 	 : 	: 

21. Process of claims 17 to 20, 	the 	formula II is wherein 	alcohol of 	a 
fet-Tntile 

Ri C) 
0 

N 	/ 

the 

\ 	 C N 	
Ha 

HO 

22] 5. Process of claim 1, wherein the thio compound of formula IV 

R2  
SR

6 

0 
R3 	 IV 

wherein R2  and R3  are as above and R6  is hydrogen is prepared by 

5 

10 

15 

20 
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a3) deprotecting a compound of formula XX 

R2  

0 

SR
9 

XX 

wherein R2  and R3  are as above and R9  stands for a tertiary alkyl group of the formula 

R11 

R12 

R13  

5 wherein R11, R12  and R13  independently of each other stand for C1 _7-alkyl with an 

or by 

b3) deprotecting a compound of formula XX 

acid; 

R2  

0 

SR
9 

XX 

wherein R2  and R3  are as above and R9  stands for trityl with trifluoro acetic acid in the 

10 	presence of a reductive agent; 

c3) lithiating a halogenated compound of formula XXI 

R2  

la 
R3 XXI 

for a halogen atom and a subsequent wherein R2  and R3  are as above and X stands 

treatment with sulfur; 

15 or by 

d3) reacting a halogenated compound of formula XXI 

R2  

• 
R3 )0(1 
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wherein R2  and R3  are as above and X stands for a halogen atom with a Grignard reagent 

and by a subsequent treatment with sulfur. 

24-16. Process 	22,15 	R9  in the 	 formula XX 	for of claim 	wherein 	compound of 	used 	the 

reaction in step a3) is tert.butyl. 

5 2417. Process 	22,15 	the 	in 	 is of claim 	wherein 	acid used 	the reaction step a3) 	selected from 

an aqueous mineral acid or an organic acid. 

2518. Process of claim 2215, wherein the reductive agent used in the reaction step b3) is 

triethyl silane. 

2619. Process of claim 2215, wherein the reaction in step c3) is performed with butyl 

10 	lithium as lithiating agent in an organic solvent at temperatures between -80°C to -20°C. 

2720. Process of claim 2215, wherein the reaction with sulfur in step c3) is performed in an 

organic solvent at temperatures between -80°C to -40°C. 

2821. Process of claim 2215, wherein the reaction in step d3) is performed with a Grignard 

reagent selected from isopropyl magnesium chloride or from isopropyl magnesium chloride / 

15 	lithium chloride in an organic solvent at temperature between 0°C to 40°C. 

2922. Process of claim 2215, wherein the reaction with sulfur in step d3) is perfoii 	ied in 

an organic solvent at temperatures between -20°C to 20°C. 

3-023. Alcohol of formula II 

RHO 
O 

N 

CN 	
II 

) 
HO 

20 wherein Rl  is selected from C1 _7-alkyl or from 

----7 R
4 

wherein R4  has the meaning of methyl or trifluoromethyl. 

3424 Alcohol of claim 3423 having the structure 
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Ri- ,,,-_-:0 
O 

 

H 	CN 	
(la 

\ 	N 

HO 

wherein R' has the meaning as above. 

____.7...R4 

3225. Thioether of formula V 

1 R 	0 ---,--' 
O 

N 	 V 

CN 
R2  

R3 
0 

wherein 

R1  is selected from C1 _7-alkyl or from 

-7R4  

wherein R4  is selected from C1 _7-alkyl, halogen-Ci _7-alkyl or from phenyl 

which is optionally substituted by halogen; 

R2  is selected from halogen or halogen-C1 _7-alkyl; and 

R3  is selected from hydrogen, halogen, halogen-C1 _7-alkyl, C1 _7-alkoxy, halogen-Ci _7-

alkoxy or from a 5- or 6-membered heterocyclic ring containing one or two nitrogen atoms, 

ring which is optionally substituted by C1 _7-alkyl or halogen. 

the 

.3326. Thioether of claim 32  25 wherein, 

R' has the meaning of 

Y. R4 
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wherein R4  is selected from C14-alkyl, halogen-C1 _7-alkyl or from phenyl which is 

optionally substituted by halogen; 

R2  has the meaning of halogen or halogen-C1.7-alkyl; and 

R3  has the meaning of halogen-Ci _7-alkoxy or of a 5- or 6-membered heterocyclic ring 

5 containing one or two nitrogen atoms, the ring which is optionally substituted by Ci_7-alkyl or 

halogen. 

3427. Thioether 	32 25 	3326, of claims 	and 	wherein, 

R4  has the meaning of methyl or of trifluoromethyl; 

R2  has the meaning of trifluoromethyl or chlorine; and 

10 R3  has the meaning of 2,2,2-trifluoroethoxy, 2-methylpyrid-4-yl, 1-methy1-11-1-pyrazol-4- 

y1 or 2,2,2-trifluoro-1-methylethoxy. 

of claims 	 structure 3528. Thioether 	32 25 to 3427 having the 

R1,,,,, 0 
O 

N 	, 	 Va 

N 
H 	CN 

R2  S 

al  

wherein Rl, R2  and R3  are as above. 

15 of claims 	 structure 3-629. Thioether 	32 25 to 3528, having the 

R1--
<
„,,,,,0 

0 
N 	

" \ 
ii 	 Vb 

N 
H 	CN 

R2  

la R 

wherein RI, R2  and R3  are as above. 


