What is claimed is:

1. A process for preparing an amine product of structural formula (D):

NH»

R‘i * RZ
(I

having the indicated stereochemical configuration at the stercogenic center marked with an *;

3

in an enantiomeric excess over the opposite enantiomer, wherein

R is optionally substituted arvl or heteroaryl;

R? is an optionally substituted €-Cg alkyl, -R°C(O)R", or -R°OC(O)R’

R3 is an optionally substituted C;-Cy alkyl, and R is H, an optionally substituted Cy-
Cy alicyl, NR°R, or OR®, where R, R®, R, and R® are independently H or C;-Cy alkyl;

the process comprising contacting a ketone substrate of structural formula (II):

D

with a transaminase polypeptide in presence of an amino donor under reaction conditions
suitable for converting the ketone substrate to the amine product, wherein the {ransaminase
polypeptide has at least 80% seguence identity to SEQ ID NO:74 and is capable of converting
the ketone substrate to the amine product at a rate that is improved as compared to SEQ ID
NO:2:, and wherein the lransaminase polypeptide comprises an aming acid sequence having a

residue difference as compared 1o SEO 1D NO: 2 at one or more positions. wherein the amino

acid residue at the position of the residue difference is selected from: X61 15 Y: X62is T. Y or
F X658 A X691 Cor T X094 3sTor L: X122 18T or Mo X1361is Y or F: X199 15 | X209 s
Lo X2151sC, X223 15 P: X282 15 8: and X284 is G,

2. The process of claim 1, wherein R' is an optionally substituted phenyl.

3. The process of claim 1, wherein R’ is an optionally substituted pyridinyl.

4. The process of claim 1, wherein R’ is a substituted aryl or heteroaryl.

5. The process of claim 1, wherein the substitution on the C1-Cg alkyl and R3 are selected from

halogen, NR5R6, or ORS, where R5 and R6 are defined above and R8 1s H or C1-Cy alkyl.

6. The process of claim 1, wherein R% is methyl or halo substituted methyl.
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7.

8.

10.

11.

The process of claim 6, wherein the halo substituted methyl is CF,H or CF;.

The process of claim 1, wherein the amine product of formula (I) is:

NH,
\ -
9.......}......... CF3

wherein R9 is H, Cl, Br, F, CH3, CF3, CN, 8O3, -OCHj, -C{O)YCHs3, or NO», and the ketone

\

substrate of formula (1) is:
O

. Rg-—-il——- \ CFg
/ a

The process of claim 9-8 wherein R9 is in the para position on the phenyl ring.

The process of claim 1 wherein the amine product of formula (I} is (S)-1-(4-bromophenyl)-

2,2, 2-rifluoroethanamine:
NH,
CFs

Br

and the ketone substraie of formula (11) is 1-{4-bromopheny1)-2,2 2-trifluoroethanone:
0

O CF,
Br )

The process of claim 1 wherein the amine product of formula (1) is (8)-2,2,2-trifluoro-1-p-

tolylethanamine:

110



wherein R' is halogen, OH, -C(O)R”, -0C(OIR’, or NR®R”, wherein RY, R*, R® R”, R” and

Rl{) are defined above,

16. The process of claim 1, wherein the amine product of formula (T} is (S)-4-chloro-1-(2-

fluorophenyl)butan-1-amine:

H,

W Z

Cl

F

and the ketone substrate of formula {IT) is 4-chloro-1-(2-fluorophenyl)butan-1-one:
O

Ci

W@MQMT@F%%%@;%%N@%;

O
g R
3
/\Rm
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wherein R -is- hatogen OH~CLOIR —OCOIR’ 0 NR R —wherein R R° R _and

R isHoor-C-Cy-allpl and R is-as-defined-above;

17. The process of claim 1. wherein the amine nroduct of formula (1) is:
NH:
H R‘E‘l
| D
X
o
R'EO

wherein R and R are as defined above, and wherein the method further comprises cvelizing

the amine product of formula (1) under suitable conditions to form the compound of formula

151
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having the mndicated stereochemical configuaration at the stereogenic center marked with a2 * in an

enantiomeric excess over the opposite enantiomer,

18. The process of claim 17, wherein the ketone substrate of formula (I} is 4-chloro-1-(2-
fluorophenylbutan-1-one:
O
Ci

and the amine product of formula (1) is (S$)-4-chloro-1-(2-fluorophenylibutan-1 -amine:
NH;

Ci

thereby forming (R}-2-(2-fluorophenyl)pyrrolidine ag the compound of formula (TI1):

n enantiomeric excess.
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34,

35.

36.

37.

38,

The process of claim 33, wherein the DMSO is between about 10% to about 40% (v/v).
The process of any one of claims | to 18, wherein the substrate is present at 5 to 25 g/L.

The process of any one of claims 1 to 18, wherein the transaminase further comprises an
amino acid sequence having a residue difference as compared to SEQ ID NO:2 at one or more
residue positions selected from: X4; X5, X8; X18; X25; X26; X27; X28; X30; X41; X42;
X48; X49; X50; X54; X55; X60; X61:-X62-X65:-X81; 394:-X96; X102; X117; X120; X124;
X126; ¥436:-X137; X138; X146; X148; X150; X152; X155; X156; X160; X163; X164,
X169; X174; X178; X195; 3199:-X204; X208; ¥209:-X211; ¥24+5:-X217; X225; X230,
X252: X269; X273; %282:-X292; X297; X306; X321; and X329.

The process of claim 36, wherein the residue difference with a transaminase polypeptide of

SEQ ID NO:2 occurs at one or more residue positions selected from: 262, X692022,-X136;

X137, X193, 199, X208; ¥209:%223-and X225, X282 -and-2284.

The process of claim 36, wherein the type of amino acid residue at the position of the residue
difference is selected from:

X4 is an aromatic residue,

X8 is a constrained residue;

X26 is an aromatic or constrained residue;

X48 is a polar, acidic, aliphatic or non-polar residue;

X60 is an aromatic residue;

X381 is a non-polar residue;
ods Ghaii dues
X96 is an aliphatic residue;

X102 is an aliphatic or basic residue;

X124 is a polar or constrained residue;

136sa stic-residue:

X137 is a polar or aliphatic residue;
X150 is aromatic, constrained or polar residue;
X152 is cysteine (C), non-polar, aliphatic, or polar residue;

X160 is an aiiphatic residue;
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39.

40.

X163 is an aliphatic or constrained residue;
X169 is an aliphatic residue;

X174 is an aliphatic residue;

X178 is a polar residue;

X195 is an aromatic or polar residue;

00 5 lishati (e residue:
X208 is cysteine (C) or constrained, non-polar, aromatic, polar, or basic residue;
X209 45 e aliphatic-residue:

X211 is an aliphatic residue;
218 i aevtel .
X217 is a polar residue;
X225 is an aromatic residue;
X230 is an aliphatic residue;
X252 is an gromatic or aliphatic residue;
- X269 is a constrained residue;
_ X273 is an aromatic residue;
28T iswpelarresidie;
X292 ig a polar residue;
X297 is a polar residue;
X306 is an aliphatic residue;
X321 is a constrained residue, and

X329 is a constrained or aromatic residue,

The process of claim 36, wherein the amino acid residue at the position of the residue
difference is selected from: X4is Y; X81sP; X26is H; Xd8is Q, D, V, G, or A; X60 is F;

i o 2 i5-As60-15-Gr o FrArer-8+-X81 1s () XBdsterd-X96
is L; X102 is L or K; X122 se- M Vor He- X124 T, H or N; 258363s-¥-orE-X1371s T or
EXi1504sF, H,or §; X1521s L L, Sor C; X160is L; X163 is Hor V; X169 is L; X174 is A,
X178 1is §; X195 is F or Q; X109-is-Weri-X208 s H, C, G, K, N, Y, D or §; X20%4s-1;
X2114s [ 215455 X217 s N; 362234s- P X225 1 Y; X230 is V; X252 is F; X269 is P;
X2731s Y; X2824s- 8- 3284455 X292 18 T; X297 is S; X306 1s L; X321 is PP; and X329 is
H.

The process of claim 39, wherein the amino acid residue at the position of the residue

difference is selected from: X8 15 P; X60 is F;
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41.

G ErAror-5:-X81 1s G; ¥044ster b X96 1s Ly 2322-4s- M- b1V H e X124 T, Hor N;
X6 or B X169 is L; X178 15 S; 2 i 5L X217 1s N;

X22349- P X269 is P; X273 is Y; 2821455 X284-46-G+-X297 1s §; X321 is P and X329 is H..

The process of claim 36, wherein the transaminase polypeptide has an amino acid sequence

that corresponds to the sequence of SEQ ID NO: 58, 72, 74, 80, 86, 96, 98, 100, or 102.
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