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ABSTRACT

Ticagrelor is the first reversible P2Y;, receptor antagonist blocking adenine diphosphate (ADP) induced platelet
aggregation with rapid onset and offset of effect [1] [2]. A new methodology for the synthesis of Ticagrelor and its
novel intermediates which is useful for the commercial synthesize of Ticagrelor.
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INTRODUCTION

Ticagrelor Q) acts as an adenosine uptake inhibitor, a plaagjgtegation inhibitor, a P2Ypurinoceptor antagonist
that belong to a novel class of compounds calleclopgntyltriazolopyrimidine inhibitors, and a codafion
inhibitor. It is the first reversible P2Yinhibitor approved by FDA for the prevention ofdmbotic events such as
stroke or heart attack in patients with ACS or nayd@al infarction with ST elevation. Through itgett and
reversible mode of action, Ticagrelor exhibits capnset and offset of effects, making it more flédor patients
who are going to take surgery. In addition, unltke thienopyridines, Ticagrelor does not requiretabolic
activation [3], indicating a less variability redat to genetic polymorphisms [4]. It is indicated fbe treatment of
thrombosis, angina, ischemic heart diseases, anshary artery diseases [5]. Ticagrelor is the fiestersibly
binding oral adenosine diphosphate (ADP) recepttagonist, it selectively inhibits P2Y a key target receptor for
ADP which blockade inhibits the action of platelgtshe blood, reducing recurrent thrombotic events

Being highly potent molecule and a molecule withywess side effect compared in its class the midéebecome a
classic example for the extensive study of synthesithough several synthetic procedures have degaloped for
Ticagrelor, still extensive study is undergoing thie molecule to find different synthetic approaohfind best
commercial route, which led us to develop an effitiand unprecedented synthetic method for TicagréVe have
previously reported a new synthetic approach fergynthesis of Ticagrelor [6], in continuation afrgorogram on
the study, herein we would like to report a nowgitbetic methodology of Ticagrelor from the compdui) as
shown in the scheme-1, and it involves novel intsdiates.

EXPERIMENTAL SECTION
The IR spectra were recorded using a Perkin-Elmectsum one FT-IR spectrometer instrument by udifig
potassium bromide pellet technique. Theand**C NMR spectra were recorded in DM3at 300 MHz & 75

MHz respectively on Bruker 300 MHz Advance NMR dpemeter using Tetramethylsilane as the internal
standard. Mass spectra (MS) were recorded on Adil#@0 Series LC-MSD-TRAP-SL instrument.
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Reactions were monitored by thin layer chromatolgyagn 0.2 mm silica gel 60.& (Merck) plates using UV light
(254 and 366 nm) for detection. Common reagerdegrehemicals are commercially available and weed us
without further purification.

The new synthetic methodology of Ticagreloinvolved novel intermediates, its synthesis stanté@t the benzyl
protection of (R,29-2-(3,4-difluorophenyl)cyclopropanaming. Compound2 can be synthesized as per the
reported literature [2, 7, 8] & 4,6-dichloro-5-mtl-(prop-2-en-1-ylsulfanyl)pyrimidine compound was
synthesized as per the reported literature [6]e Banzyl protection of compourlwas carried out by reductive
amination reaction and obtain&d Further3 was subjected to reaction with 4,6-dichloro-5a®-(prop-2-en-1-
ylsulfanyl)pyrimidine compound in the presence of THF, DIPEA and obtained thérééssompound. Then the
compound5 was condensed with compoudin the presence of Diisopropylethylamine and otedi7. The
compoundb is prepared as per the reported literature [9].8Subsequently was reduced using sodium dithionite
in the presence of ammonia, MeOH and obtaidetihere are various reports in the literature fa teduction of
nitro group like Palladium on Carbon [10, 11], Zifi2, 13], Iron powders [14, 15], but the reducti@action of
compound? using sodium dithionite and ammonia gave betteldyiThe advantage of this reagent is that it ty ve
cheap reagent compared to Palladium on carbon &, Zivere was no emulsion formation observed likgallg
observed in the work up process of Zinc and Irowger reactions and hence it is very easy in theatjpms of
scale-up at plant level with quantitative yields.sequence of steps such as reaction of comp8uwwith NaNG, in
the presence of Acetic acid gives triazo compo@ndn further reaction with HCI leads to de-protectidl
compound10 and finally reduction using Palladium on CarbonMeOH solvent followed by isolation from
Ethylacetate and Hexanes provided the pure Ticag(&).
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Scheme-1. Reagents and conditions: (a) Benzaldehyde, MeOH, NaBHj; (b) DIPEA, THF, EtOAc, 30-35°C; (c) THF, DIPEA,
50-55°C; (d) MeOH, NH3, Na,S,0,, EtOAc, 40-45°C; (e) Toluene, NaNO,, AcOH, Na,CO3 10-15°C; (f) MeOH, HCI, 20-
25°C; (g) MeOH, Pd-C, 40-45°C

Scheme-1. Synthesis of Ticagrelor (1)
In another alternate approach (Scheme-2) we hagethk reactions where the compouhdas first reacted with

dichloro-nitro compound in the presence of TEA and obtained the condepezdiict1ll, which was reduced with
Zn and acetic acid reaction conditions, to #2t The compound?2 was also prepared by direct reactgvith
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compoundl6 in presence of N&€O; and 1,4-Dioxane solvent. Then the obtained comgd2 was treated with
NaNQ, in the presence of Acetic acid to g&, which was then condensed wihand obtained4. Further the
compoundl14 was treated with HCI to get de-protected diol compd 15. This compound was reduced by
hydrazine hydrate to get the desired Ticagrelpaé mentioned earlier.
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Scheme-2. Reagents and conditions: (a)THF, TEA, (15), -10°C; (b) NaHCOs, 1,4-Dioxane, 60-65°C, EtOAc,
Hexanes; (c) Zn, MeOH, AcOH, 55°C (d) Toluene, NaNO,, AcOH, Na,CO3; 10-15°C; (e) THF, DIPEA, 40-45°C;
(f) MeOH, HCI, Na,CO3, EtOAc, Hexanes, 5-10°C; (g)THF, EtOH, Hydrazine hydrate, NalO,4, EtOAc, Hexanes.

Scheme-2. Synthesis of (1)

Compound4 can be synthesized from Diethyl malonate as perrémorted literature [6] Compountb was
synthesized fromd by reducing nitro group with Zinc acetic acid.

cl cl
~ —

NN g NN N e
(4)

(16)

Scheme-3. Reagents and conditions: (a) Zn, AcOH, 55°C.
Scheme-3. Synthesis of 16
(1R,29)-N-benzyl-2-(3, 4-difluor ophenyl)cyclopr opanamine (3)

(1R,29-2-(3,4-difluorophenyl)cyclopropanamine compould4 g) was dissolved in methanol (12 ml) at room
temperature, benzaldehyde (2.5 g) was added toditstirred for 120 minutes, Sodium borohydride (4)2was
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added to the above reaction mass in lot wise aincbdtat room temperature for 3 hours, after comnmbeof
reaction, reaction mass was concentrated to getuesswater (40 ml) and ethyl acetate (40 ml) wddeal and
layers were separated. Organic layer was concedttatget 5 g of compourl 'HNMR(DMSO-d6, 300 MHz) {,
ppm) 1.0-1.14 (m, 1H), 1.32-1.38 (m, 1H), 2.07-@r, 1H), 2.79-2.85 (m, 1H), 3.61 (d, 2H), 6.5-6B6, 2H),
6.94-7.05 (dt, 1H), 7.20-7.35 (m, 5H); Mass (m/2p0 (M+1).

2-(allylthio)-N-benzyl-6-chlor 0-N-((1R,2S)-2-(3,4-difluor ophenyl)cyclopr opyl)-5-nitr opyrimidin-4-amine (5)
Compound4 (2 g) was dissolved in Tetrahydrofuran (15 ml)xtmie of Diisopropylethyalmine (2.5 g) and
compound3 (1.8 g) dissolved in Tetrahydrofuran (15 ml) whksny added to the above solution and stirred for 6
min. after completion of reaction water (15 ml) aBthylacetate (30 ml) was added to it. Organic layas
separated and distilled out to get residue. Resiaspurified by column chromatography to get 5 gampound
5. 'HNMR(DMSO-d6, 300 MHz) §, ppm) 1.10-1.15 (m, 1H), 1.34-1.39 (m, 1H), 2.08%(m, 1H), 2.80-2.85 (m,
1H), 3.63 (d, 2H), 4.75 (d, 1H), 5.09-5.12 (dd, 1B6R1-5.34 (m, 2H), 5.78-5.87 (m, 1H), 6.54-6.65 gH), 6.95-
7.04(dt, 1H) 7.21-7.36 (m, 5H); Mass (m/z) : 489+

2-((3aS,4R,6S,6aR)-4-(6-(N-benzyl-N-((1R,29)-2-(3,4-difluor ophenyl)cyclopr opyl)amino)-2-(allylthio)-5-nitro
pyrimidin-4-ylamino)-tetr ahydr o-2,2-dimethyl-3aH-cyclopenta[4,5-d] [1,3]dioxol-6-yloxy)ethanaol (7)

Compound 5 (1g) was dissolved in Tetrahydrofuran (10 ml). Mie of Diisopropylethylamine (0.5 g),
Tetrahydrofuran (10 ml) and compou@d0.5 g) was added to it at room temperature arsgdahe reaction mass
temperature to 50-55°C and stirred for 12-15 hiteA€ompletion of reaction, reaction mass quenchesater (25
ml) and layers were separated. Organic layer wascerdrated to get residue and purified by column
chromatography to get 2 g of compoundHNMR(DMSO-d6, 300 MHz) 6, ppm) 0.91-1.09 (m, 1H), 1.09-1.18
(m, 1H), 1.21 (s, 3H), 1.44 (s, 3H), 1.27-1.46 (hl), 1.92-2.02 (m, 2H), 2.31-2.38 (m, 1H), 2.7172(Bs, 1H),
2.90-2.85 (m, 1H), 3.57-3.62 (m, 1H), 3.66-3.72 4id) 3.76-3.80 (m, 1H), 3.92 (d, 1H), 4.52 (d, 1452 (d, 1H),
4.78 (t, 1H), 5.06 (d, 1H), 5.24-5.34 (m, 2H), 5887 (m, 1H), 6.53-6.59 (m, 1H), 6.61-6.69 (dt,)16491-7.02
(dd,1H), 7.2-7.29 (m, 5H), 8.8 (d, 1H); Mass (m/8y0 (M+1).

2-((3aS,4R,6S,6aR)-4-(6-(N-benzyl-N-((1R,2S)-2-(3,4-difluor ophenyl) cyclopr opyl)amino)-2-(allylthio)-5-
aminopyrimidin-4-ylamino)-tetrahydr o-2,2-dimethyl-3aH-cyclopental 4,5-d] [1,3]dioxol-6-yloxy)ethanol (8)
Compound7 (5 g) was dissolved in methanol (40 ml) and ageessamonia (6 ml) was added. The reaction mass
temperature was raised to 40-45°C. Sodium dith@ifatg) was added to reaction mixture in lot wissgction
mixture temperature was maintained at 40-45°C @omin. After completion of reaction, reaction masss filtered
and filtrate was concentrated to get residue, wé8rml) and Ethylacetate (15 ml) was added todresiand
separated the layers. Organic layer was concedttatget 3.2 g compour8 ‘HNMR(DMSO-d6, 300 MHz) 6,
ppm) 0.83-0.89 (m, 1H), 1.09-1.17 (m, 1H), 1.213(d), 1.37 (s, 3H), 1.46-1.53 (m, 1H), 1.76-1.86 (iH), 1.93-
1.96 (m, 1H), 2.15-2.23 (m, 1H), 2.71-2.77 (m, 28i%16-3.58 (m, 5H), 3.81-3.93 (m, 3H), 4.34-4.39 8H), 4.44
(d, 1H), 4.53 (d, 1H), 4.91 (d, 1H), 5.08 (d, 1H)72-5.83 (m, 1H), 6.13 (t, 1H), 6.8-6.9 (m,1H)-7.06 (dd, 1H),
7.16-7.29 (m, 6H); Mass (m/z) : 640 (M+1).

2-((3aS,4R,6S,6aR)-4-(7-(N-benzyl-N-((1R,2S)-2-(3,4-difluor ophenyl)cyclopr opyl)amino)-5-(allylthio)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-3-yl)-tetr ahydr 0-2,2-dimethyl-3aH-cyclopenta[4,5-d] [ 1,3] dioxol-6-yloxy)

ethanal (9)

Compound8 (12 g) was dissolved in toluene (120 ml) and cdate0-5°C. Sodium nitrite (1.6 g) was dissolved in
water (8 ml) and added to the reaction mass, aaeiit(6.6 g) was diluted with toluene (12 ml) ahowly added to
the reaction mass. Reaction mass was maintain@éb &€ for 60 min. After completion of reaction, wa{60 ml)
was added to it and pH was adjusted to 7.5 withusodicarbonate solution. Organic layer was sepdrand
concentrated to get 12 g of compouhd

(1S,25,3S,5R)-3-(2-hydr oxyethoxy)-5-(7-(N-benzyl-N-((1R,2S)-2-(3,4-difluor ophenyl) cyclopr opyl)amino)-5-
(allylthio)-3H-[1,2,3]triazolo[ 4,5-d] pyrimidin-3-yl)cyclopentane-1,2-diol hydrochloride (10)

Compound9 (12 g) was dissolved in methanol (18 ml) and codte&-10°C. HCI (5.5 g) was added to reaction
mass and temperature was raised to 20-25°C. Afteptetion of reaction, reaction mass was cooled-5C and
solid was filtered to get 6.5 gm crystalline HCl s compound10. 'HNMR(DMSO-d6, 300 MHz) 6, ppm) 1.42-
1.65 (m, 2H), 1.98-1.08 (m, 1H), 2.25-2.35 (m, 1B1p5-2.68 (m, 2H), 3.07 (b, 1H), 3.44-3.52 (m, 4Bip2-3.77
(m, 2H), 3.85-3.94 (m, 4H), 4.55-4.59 (m, 2H), 4265 (m, 2H), 5.16 (t, 1H), 5.24 (d, 1H), 5.825.0n, 2H),
7.06-7.34 (m, 8H); Mass (m/z) : 648 (M+1).
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(1S5,25,3R,59)-3-[ 7-{[(1R,259)-2-(3,4-difluor ophenyl)cyclopr opyl]amino}-5-(pr opylsulfanyl)-3H-[1,2,3] triazolo
[4,5-d]pyrimidin-3-yl]-5-(2-hydr oxyethoxy)cyclopentane-1,2-diol (Ticagrelor, 1)

Compound10 (5 g) was dissolved in methanol (60 ml) and paliadon carbon (0.5 g) was added to it and
hydrogenated at 6-8Kg pressure of hydrogen at 4G-43Reaction mass was filtered and filtrate wascentrated
and crystallized from ethyl acetate & hexane migt{#5ml: 25ml) to get 3.8 g of Ticagrelor.

2-((3aS,4R,6S,6aR)-4-(2-(allylthio)-6-chlor 0-5-nitr opyrimidin-4-ylamino)-tetr ahydr o-2,2-dimethyl-3aH-
cyclopenta[4,5-d][1,3]dioxol-6-yloxy)ethanol (11)

Compound4 (30 g) was dissolved in Tetrahydrofuran (150 nmiyl @ooled to -10°C, mixture of compoufdree
base(24 g), Triethylamine (13 g dissolved in Thetralgfdran 150 ml) was slowly added to the above reacti
mass at -10°C. Reaction temperature was raise®-262C and stirred for 120 min. After completionrefction
water (120 ml) was added and layers were separatpebous layer was extracted with ethyl acetate(hf0
organic layers were combined and concentrated tal4g of compoundl. *HNMR(DMSO-d6, 300 MHz) 6,
ppm) 1.29 (s, 3H), 1.45 (s, 3H), 1.91(bd, 1H), 2228(m, 1H), 2.49 (bs, 1H), 3.63-3.68 (m, 1H),233/85 (m,
5H), 3.97 (d, 1H), 4.53 (dd, 1H), 4.65 (dd, 1H){2(t, 2H), 5.14 (dd, 1H), 5.35-5.41 (dd, 1H), 5299 (m, 1H),
8.65 (d, 1H); Mass (m/z) : 447 (M+1).

2-((3aS,4R,6S,6aR)-4-(2-(allylthio)-5-amino-6-chlor opyrimidin-4-ylamino)-tetr ahydr o-2,2-dimethyl-3aH-
cyclopenta[4,5-d][1,3]dioxol-6-yloxy)ethanol (12)

To a compounds6 (5 g), free base of compoufd5 g) and Sodium carbonate (1.8 gm) was addeovielli by 1,4-
dioxane (50 ml) and heated up to 60-65°C. After gletion of reaction water (100 ml) and Ethylacetgté ml)
was added and layers were separated, organic Magsr washed with Sodium chloride solution and then
concentrated under vacuum to get residue, hexaassadded to residue at 50-55° and gradually comledom
temperature and stirred for overnight to get 7gahpoundl2. ‘HNMR(DMSO-d6, 300 MHz) 6, ppm) 1.28 (s,
3H), 1.44 (s, 3H), 1.91 (bd, 1H), 2.24-2.42 (dt,)1B158-3.62 (m, 1H), 3.67-3.83 (m, 5H), 3.95 (&),14.52-4.58
(m, 2H), 4.60 (t, 1H), 5.05 (dd, 1H), 5.27-5.33 (d#), 5.10 (bs, 2H), 5.93-6.04 (m, 1H), 6.28 (H);IMass (m/z) :
417 (M+1).

2-((3aS,4R,6S,6aR)-4-(2-(allylthio)-5-amino-6-chlor opyrimidin-4-ylamino)-tetrahydr o-2,2-dimethyl-3aH-
cyclopenta[4,5-d][1,3]dioxol-6-yloxy)ethanol. (12)

To a solution of Zinc dust (30 g), methanol (10 emy water (60 ml), acetic acid (33 g) was addebheated up to
55°C. Compound.l (20 g; which was dissolved in methanol 80 ml) wasled slowly to the reaction mass, and
stirred for 30 min. After completion of reactioil{dred through hyflo-bed and washed methanol (80amd filtrate
was concentrated, product was extracted with Etieyée (100 ml), Ethylacetate layer was dried odilBo sulfate
(10 g) and concentrated to get 16 g of compaltbidHNMR(DMSO-d6, 300 MHz) ©, ppm) 1.28 (s, 3H), 1.44 (s,
3H), 1.91 (bd, 1H), 2.24-2.42 (dt, 1H), 3.58-3.62 (LH), 3.67-3.83 (m, 5H), 3.95 (d, 1H), 4.52-4(§8 2H), 4.60

(t, 1H), 5.05 (dd, 1H), 5.27-5.33 (dd, 1H), 5.18,@H), 5.93-6.04 (m, 1H), 6.28 (d, 1H); Mass (m/217 (M+1).

2-((3aS,4R,6S,6aR)-4-(5-(allylthio)-7-chlor 0-3H-[1,2,3]triazol o[ 4,5-d] pyrimidin-3-yl)tetr ahydr 0-2,2-dimethyl-
3aH-cyclopenta[4,5-d][ 1,3]dioxol-6-yloxy)ethanol (13)

Compoundl2 (20 g) was dissolved in Toluene (100 ml), Sodiutrita solution (3.8 g) in water (10 ml) was added
to it and cooled to 10-12°C, acetic acid (16 g) wasted with toluene (100 ml) and slowly addedthe above
reaction mass and maintained for 30min. After catiph of reaction water (80 ml) was added, pH ef thaction
mass was adjusted to 8 with sodium bicarbonatearmicglayer was separated and concentrated to get @D
compoundl3. ‘HNMR(DMSO-d6, 300 MHz) §, ppm) 1.29 (s, 3H), 1.45 (s, 3H), 1.91 (bd, 1H2422.42 (dt, 1H),
3.59-3.63 (m, 1H), 3.64-3.83 (m, 5H), 3.94 (d, 14p2-4.58 (m, 2H), 4.60 (t, 1H), 5.05 (dd, 1HR5H5.33 (dd,
1H), 5.93-6.04 (m, 1H), 6.28 (d, 1H); Mass (m/2R8 (M+1).

2-((3aS,4R,6S,6aR)-4-(7-((1R,2S9)-2-(3,4-difluor ophenyl)cyclopr opylamino)-5-(allylthio)-3H-[ 1,2,3]triazol o[ 4,5
d]pyrimidin-3-yl)-tetrahydro-2,2-dimethyl-3aH-cyclopenta[4,5-d] [ 1,3] dioxol-6-yloxy)ethanol (14)

Compoundl13 (2 g) was dissolved in Tetrahydrofuran (20 mIR,@5-2-(3,4-Difluorophenyl) cyclopropanamine
hydrochloride, i.e. compour2l(1 g) was added to it followed by Diisopropyletiyline (1.5 g), reaction mass was
stirred at 40-45°C. After completion of reactiontara(30 ml) and Ethylacetate (20 ml) was added &nd layers
were separated. Organic layer was concentrate@tt@.§ g of compound4. *HNMR(DMSO-d6, 300 MHz) {,
ppm) 1.28-1.31 (m, 1H), 1.28 (s, 3H), 1.49 (s, 3H¥7-1.51 (m, 1H), 2.20-2.26 (m, 1H), 2.56-2.76 2H), 3.22-
3.27 (m, 1H), 3.38-3.44 (m, 5H), 3.47-3.50 (m, 1#)01-4.06 (m, 1H), 4.55(s, 1H), 4.70-4.73 (m, 16{},2-5.19
(m, 2H), 5.2-5.27 (m, 2H), 5.90-6.05 (m, 1H), 7035 (m, 3H), 8.8(d, 1H); Mass (m/z) : 561 (M+1).
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(15,25,3R,59)-3-[ 7-{[(1R,29)-2-(3,4-dif luor ophenyl)cyclopr opyl]amino}-5-(pr op-2-en-1-yl sulfanyl)-3H-[1,2,3]
triazolo[4,5-d] pyrimidin-3-yl]-5-(2-hydr oxyethoxy)cyclopentane-1,2-diol (15)

Compoundl4 (2 g) was dissolved in methanol (20 ml) and coate8-10°C, hydrochloric acid (2 ml) was added to
it. After completion of reaction, water (30 ml) akthylacetate (20 ml) was added to it, pH was ddju$o 8.0 with
sodium carbonate. Organic layer was separated @mkntrated to get residue. Residue was crystdlfizen ethyl
acetate and hexanes to get 1.5 g of compdnd*H NMR (DMSO-ds, 300 MHz) §, ppm): 1.34-1.58 (m, 2H),
1.98-2.27 (m, 2H), 2.59-2.69 (m, 1H), 3.13-3.16 {iH), 3.44-3.52 (m, 4H), 3.56-3.68 (m, 1H), 3.783(m, 1H),
3.94 (bs, 1H), 4.1-4.15 (m, 1H), 4.52-4.60 (m, 24193-5.08 (m, 2H), 5.02-5.36 (m, 3H), 5.74-5.98 {H), 7.05-
7.08 (m, 1H), 7.22-7.37 (m, 2H), 9.42 (d, 1Hs 3.9 Hz);**C NMR (DMSO4dg, 75 MHz) @, ppm): 15.04, 24.06,
33.08, 33.34, 34.08, 60.32, 60.52, 70.86, 73.7148481.77, 114.86 (dl = 17.3 Hz), 117.01 (dJ = 16.8 Hz),
117.20, 123.22, 134.16, 150.77, 154.04, 168.45,762222.88 (dd) = 5.9, 3.0 Hz), 139.15-139.27 (dblz 6.0, 3.5
Hz), 146.11-149.49 (dd,= 241.5, 12.3 Hz), 147.69-150.93(dds 242.9, 12.5 Hz); Mass (m/z): 521.4 (M+1).

(1S, 2S, 3R, 59)-3-[7-{[(1R, 29)-2-(3,4-difluor ophenyl)cyclopr opyl]amino}-5-(propylsulfanyl)-3H-[1,2,3]
triazolo[4,5-d] pyrimidin-3-yl]-5-(2-hydr oxyethoxy)cyclopentane-1,2-diol (Ticagrelor)

To a compound5 (10 g), Tetrahydrofuran (10 ml), ethanol (60 miksvadded and cooled to -5°C, hydrazine
hydrate (8.5 g) was added to it. Sodium periodabetisn (5.0 g, dissolved in water 40ml) was adttethe above
solution at same temperature, slowly raised th@ézature to 50-55°C and maintained for 60 min. Aéempletion

of reaction, reaction mass temperature was coatedO+15°C, filtered the reaction mass and washetth wi
Tetrahydrofuran (25 ml), Dichloromethane (200 mhswadded to the filtrate, separated organic lagdrveashed
with 1N Sodium hydroxide (120 ml) solution and watg0 ml) followed by 25% Sodium chloride soluti80 ml).
Organic layer was dried on Sodium sulfate and tfistilled out to get residue. Obtained residue digsolved in
ethyl acetate (50 ml) and heated up to 55-60°Cahes (50 ml) was added at same temperature andamaith it
for 60min. Temperature was gradually cooled to raemperature and maintained for 4 hr. filteredré®due and
washed with ethyl acetate and hexanes (1:1) (10obthined material was dries under vacuum at 4@50°get
8.5¢g of dry Ticagrelor), Purity: >99.5%H NMR (DMSO-ds, 300 MHz) §, ppm): 0.82 (t, 3HJ = 7.4 Hz),
1.34-1.59 (m, 4H), 1.98-2.15 (m, 2H), 2.589-2.68 (i), 2.79-2.99 (m, 2H), 3.09-3.18 (m, 1H), 3.45B(m, 4H),
3.74-3.77 (m, 1H), 3.94 (bs, 1H), 4.52-4.63 (m, 24H92-5.01 (m, 1H), 5.05-5.14 (m, 2H), 7.06-7.68 {H), 7.22-
7.39 (m, 2H), 9.37 (d, 1H} = 3.9 Hz);"*C NMR (DMSOds, 75 MHz) ©, ppm): 12.95, 14.99, 22.28, 24.02, 32.34,
33.23, 34.07, 34.07, 60.31, 60.55, 70.85, 73.7335/481.81, 114.83 (d] = 17.2 Hz), 117.00 (dJ = 16.8 Hz),
122.72-122.83 (dd) = 6..0, 3.0 Hz), 123.17, 153.95, 169.19, 139.22:38 (dd,J = 6.0, 3.5 Hz), 146.09-149.47
(dd,J =241.3, 12.4 Hz), 147.69-151.10 (dds 243.0, 12.5 Hz); Mass (m/z): 523.1 (M+1).

RESULTSAND DISCUSSION

The aim of present work is to provide new synthetiethodology for the synthesis of bioactive targ@tnpound
Ticagrelor (), which remains a challenging area, despite ingivegrogress in organic synthesis. The development
of alternate route is useful to the pharmaceuiicdiistry when there is a restriction of reportddréiture routes
because of patents which prevents the industryaoufacture and supply drug substances or drug pteda the
regulated market. This novel route of Ticagrelanthesis will help industry to enter to the regethmarket at the
early stage. The advantage of this route is tihatcbst of the product is competitive to the otloertes reported so
far as the yields at each stage is quantitative.

CONCLUSION

In summary, we have demonstrated novel synthetihadelogy for the synthesis of Ticagrelor usingesok-1 &
scheme-2. The methodology is useful for indussedle up as the reagents and chemicals are chaagerasily
available.
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