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Abstract

Two effective processes have been developed for the preparation of sitagliptin phosphate. The
approach of chemical resolution obtained R-sitagliptin in five steps from commercially available
starting materials using the inexpensive NaBH, to reduce the enamine and then using (-)-Di-p-
toluoyl-L-tartaric acid to resolute racemates in 11% yield overall. The route successfully avoids
the use of expensive noble metal as catalysts compared with traditional synthesis methods,
resulting in greatly reduced costs and simplified synthetic routes. Other alternative asymmetric
hydrogenation of B-ketomide route of the synthesis of sitagliptin was found, two of the

intermediates were firstly synthesized.
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Scheme 1 Merck's three generations synthesis processes
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Scheme 3 The process for the preparation of sitagliptin phosphate via asymmetric hydrogenation

HPLC chromatograms and 1H and 13C NMR spectra copies

product and key intermediates are provided as follows:

of the
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HPLC spectra of 5-[1-Hydroxy-2-(2,4,5-trifluorophenyl) ethylidene]-2,2-

dimethyl-1,3-dioxane-4,6-dione 9
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1H NMR spectra of 5-[1-Hydroxy-2-(2,4,5-trifluorophenyl) ethylidene]-2,2-

dimethyl-1,3-dioxane-4,6-dione 9



HPLC spectra of 4-ox0-4-[3-(trifluoromethyl)-5,6-dihydro[ 1,2,4]triazolo[4,3-
a]pyrazin-7(8H)-yl]-1-(2,4,5-trifluorophenyl)bytan-2-one 10
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1H NMR spectra of 4-0x0-4-[3-(trifluoromethyl)-5,6-dihydro[ 1,2,4]triazolo[4,3-

a]pyrazin-7(8H)-yl]-1-(2,4,5-trifluorophenyl)bytan-2-one 10



HPLC spectra of (Z)-3-Amino-1-(3-trifluoromethyl-5,6-dihydro-8H-[1,2,4]triazo-
lo[4,3-a]pyrazin-7-yl)-4-(2,4,5-trifluoro-phenyl)-but-2-en-1-one 11
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HPLC pectra of Sitagliptin 1
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1H NMR spectra of Sitagliptin 1 in Scheme 2



13C NMR spectra of Sitagliptin 1 in Scheme 2



Chromatography:LC-28
Column Temperature :AT
Sample:PSLT-B-8-070041 2
Source: MK (&®l—)

DET: SPD-104 A =265nm 0. 5mlL/min
Mobile Phase:iF C4%: ZEE=60:40-0. 5-265

Chromatography Column:VP-0DS (150mmkd. 6mm Sum} 234C

Operator: . Check:f )
3 95 File Name: e:'\2010(F T34E 84\ B —\ps] t B8 \ps1t-b-8=iF C.4%: 7K (60;40) 0. 5;25'5\5955 12010407 7128 170 ps ] 1-b-8-070%F PRI 8199/ 28 09:03:11
Ay -

2,59
1. 83~ z

) | "R

| |
L 07 ' ’

| |[ \
0,31 I

T JI ) f| 6 ] I:

J — e e _/-\\_‘ 3 II \\“

] S S R S ]
-0, 45
_1_21Iirllllllill'llllIIIJllll]I‘l?lil'ljllflillllllll!IIT

0. 000 7.499 14. 998 22. 498 29,997 37. 496 44. 995 52, 495 b9, 994 67. 493 74. 952 “82. 4t92

nnutes
1D FR B e ] W2 HEE R R 4454
a 40,933 69 5135. 0 1.8245 W S
47, 783 1830 159210. 5 98. 1755 W ]

Chiral HPLC chromatograms of R-Sitagliptin 1



Chromatography :LC-28 Chromatography Column:VP-0DS {(150mm*4. 6mm 5um) 238C

Column Temperature :AT DET: SPD-10A A=265mm 0. 5mb/min
Sample: PSLT-B-8-0807 &Kt Mobile Phase: I’ 4% : Zf¥=60:40~0. 5-265
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Chiral HPLC chromatograms of S-Sitagliptin



3.3mg/0. 6ml
ELP1

DHso
B:/20310 100527-ruilian-yf

IH  PSLT-A-7-10040%

GheEz
Ippg T

8194877

uaas'zj\\t
9&63'2\
ssos'zzit:
0876 T~%
L6E6 T —=
YETO '€

OIZO'Eﬁ\\;

0LZ0 €~
TLEQ € =22
88p0"E
8650°¢
ZILO€
£RBOE
8960°€
TEST €
9ELT"E

I\

B¥P6 €
5766 ° L ——=
£796'%

878k~
TLLB b =
0vER F—
2826 ="

9206 Y~
08860 -

SOBT &

1H NMR spectra of methanesulfonate 15
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1H NMR spectra of Sitagliptin 1 in Scheme 3
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13C NMR spectra of Sitagliptin 1 in Scheme 3



