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I\/Iedlcmal Chemlstry Synthe5|s
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Medicinal Chemistry Synthesis

B Enantioselective synthesis of Schollkopf reagent from L-amino acids
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82%

Schollkopf et. al., Angew. Chem. Int. Ed., 1982, 20, 798

B  Overall yield of 75% starting from L-Valine
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I\/Iedlcmal Chemlstry SyntheS|s

B Synthesis of B-amino acid intermediate

1) n-BulLi

e e | 1) HCI, MeOH
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Me)IIN\]/OM(a 2) A Br . Me)'j:N\ OMe F 2) Boc,O .~ NH-Boc
0" N MeO” SN 62% CO,Me
F ' F

(from the pyrazine)

1) CICO,iBu, NEt;  F

NH-Boc NH-Boc NH-Boc
__LiOH 2) CHyN,
C02|V|e CO-H > \N
2 90% 2
(over 2 steps) F o
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SN, > OH
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F 0 59% F

Kim et. al., J. Med. Chem., 2006, 48, 141
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I\/Iedlcmal Chemlstry SyntheS|s

B Efficient synthesis of substituted triazolopiperazine

26% overall
(from chloropyrazine)

B Standard peptide coupling and deprotection generated Sitagliptin
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F
17% Overall Yield CF3

Kim et. al., J. Med. Chem., 2006, 48, 141
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Medicinal Chemistry Synthesis

B Synthesis of B-amino acid intermediate

1) n-BulLi

e e | 1) HCI, MeOH
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Me)IIN\]/OM(a 2) A Br . Me)'j:N\ OMe F 2) Boc,O .~ NH-Boc
MeO” N MeO” SN 62% CO.Me
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(from the pyrazine) F

i NH-Boc F NH-Boc 1) CICO,iBu, NEt; F

LiOH 2) CH,N,
CO,Me COzH

NH-Boc

90% 2
(over 2 steps)

F 1) silver benzoate, MeOH F Boc(
2) LiOH

NH

F 0 59% F
Kim et. al., J. Med. Chem., 2006, 48, 141
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First Process Chemistry Synthesis

B Retrosynthesis of 1st Process Chemistry route to Sitagliptin
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Flrst Process Chemlstry Synthe5|s
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Flrst Process Chemlstry Synthe5|s

B Peptide coupling and deprotection of amine completed the sythesis of Sitagliptin
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CFs 78% 5

F
(from lactam) 3

52% Overall Yield
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Flrst Process Chemlstry Synthe5|s
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Second Process Chemlstry SyntheS|s
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Second Process Chemlstry Synthe5|s

B  One-pot, three-component reaction to key B-enamino amide intermediate

ﬁkMe
\©\)‘\ )]\O i
i-Pr,NEt, DMAP

HoN =\ F F
N
Ny F F
o 0 NH, O

CF3 N NH,OAc N N
>~ NK/T N MeOI:/MeCN >~ NK/T N

CF3;CO2H (0.3 eq) F E

n

CF3 82% CF3
(over 3 steps)

Hansen et. al., J. Am. Chem. Soc., 2009, ASAP

B How s the B-ketoamide formed?
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Second Process Chemlstry Synthe5|s
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Second Process Chemlstry Synthe5|s
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Second Process Chemistry Synthe5|s

B  Substrate-controlled diastereoselective hydrogenation using chiral auxillary (PGA)

Phy _CONH, CONH2

LY
F
HN- 9 Hy, PtO, (acid washed) \Q\j'\/u\
N N
N/\lé N
N 0/ \/i
/ 92% yield /
F K/N\< (97% de) F K/N
CF3 3

lkemoto et. al., J. Am. Chem. Soc., 2004, 126, 3048

B Could an unprotected p-enamine amide undergo enantioselective hydrogenation?

NH,
chlral cat.
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Second Process Chemistry Synthe5|s

B Rhodium catalysts with ferrocenyl, JOSIPHOS-type ligands were screened

F F
F
NH, O Rh(COD),OTf
ligand
™ N/\|4N\N >
F I\/N\/< H2, MeOH F
o]
Me
gl\ P(Cy)2 gl\ P(Ph), d P(Cy)2
JOSIPHOS Fe P(Ph) Fe P(Cy), Fe P(Cy)2
>99% conv 90% conv >99% conv
(86% ee) (6% ee) (72% ee)

>99% conv
(95% ee)

Hansen et. al., J. Am. Chem. Soc., 2009, ASAP
Hsiao et. al., J. Am. Chem. Soc., 2004, 126, 9918
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Second Process Chemlstry SyntheS|s
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Second Process Chemlstry SyntheS|s
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Conclusions

B Januvia is a very profitable therapeutic with annual sales eclipsing $1 billion

2.5+
T 2
& B Annual Sales
% 1.5+
c 0.668
s b
0.5+
04
2007 2008 2009
(projected)
B  The Januvia franchise continues to grow with combination therapies
MK-0431 MK-431A
Janwiia B
tagigta e (2011 FDA filing) (2010 FDA filing)
Sitagliptin Sitagliptin Sitagliptin Sitagliptin
+ +
Metformin Pioglitazone Simvastatin
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Questions

The Essential

August 29 th 1958 - June 25% 2009
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