(12) BANMO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

(19) Cong hoa xa hoi chii nghia Viet Nam (VN) (1) ||II|Il||Il||||||IIIIIIIIIIIIIII||ll||||||ll||||l|||||l
CcucC SG HOU TRI TUE 21396
(51)7 CO7D 487/00 (13) B
(21) 1-2015-00813 (22) 11.09.2013
(86) PCT/US2013/059108 11.09.2013 (87) WO02014/043148  20.03.2014
(30) 61/701,242 14.09.2012 US
(45) 25.07.2019 376 (43) 25.06.2015 327

(73) DOW AGROSCIENCES LLC (US)

9330 Zionsville Road, Indianapolis, IN 46268, United States of America
(72) BLAND, Douglas C. (US), HAMILTON, Christopher T. (US)
(74) Cong ty Luat TNHH Pham va Lién danh (PHAM & ASSOCIATES)

(54) QUY TRINH CAI TIEN DIEU CHE HGOP CHAT 2-AMINO-58-
PIMETOXY[1,2,4]TRIAZOLOJ[1,5-C]JPYRIMIDIN TU 4-AMINO-2,5-
DPIMETOXYPYRIMIPIN

(57) Sang ché d¢ cap t6i quy trinh di€u ché hop chit 2-amino-5,8-
dialkoxy([l,2,4]triazolo[1,5-c]pyrimidin tit 4-amino-2,5-dialkoxypyrimidin trong
d6 phan ting tao ra san phdm phu dang khi dugc kiém sodt bing cich b8 sung

lién tuc hydroxylamin véi vai trd 1a bazo tu'do.



21396

Linh vy k§ thuit dwgc dé cap

Séng ché @& cap t6i quy trinh cai tién dé didu ché hop chit 2-amino-5,8-

dimetoxy[1,2,4]triazolo[1,5-c]pyrimidin tir 4-amino-2,5-dimetoxypyrimidin.
Tinh trang ky thuit cia sang ché

Patent M§ s6 8,143,395 B2 mé ta phuong phap san xudt mét sé 2-amino-5,8-
dialkoxy[1,2,4]triazolo[1,5-c]pyrimidin nh4t dinh ma khéng ding hydrazin va Xyanogen
halua. Trong quy trinh ndy, 4-amino-2,5-dialkoxypyrimidin dugc cho phan tmg véi, vi du,
etoxy carbonyl-isothioxyanat (S=C=N-CO,Et) trong dung méi khong proton phén cuc dé tao
ra etyl [(2,5-dialkoxypyrimidin-4-yl)amino]carbonothioylcarbamat, tiép d6 cho phan tmg
véi mudi hydroxylamin khi c6 mit bazo dé tao ra etyl [(2,5-dialkoxypyrimidin-4-yl)amino](-
hydroxyimin)metylcarbamat. Khi gia nhiét, chét trung gian nay tao vong thong qua mdt day
cac phan tmg dé tao ra 2-amino-5,8-dialkoxy[1,2,4]triazolo[1,5-c]-pyrimidin mong muén.
Trong khi quy trinh d mo ta trong Patent M¥ s6 8,143,395 B2 loai trir duge nhu ciu dbi véi
hydrazin va xyanogen halua, thi né lai lam phét sinh vAn @& khac khi tao ra mot s6 chét
tuong duong dudi dang cac san phim phu dang khi. Do d6, mong muén c¢6 dugc quy trinh
hop 1y va an toan hon @ didu ché cac hop chat 2-amino-5,8-dialkoxy[1,2,4]-triazolo[1,5-

c]pyrimidin.
Bin chit k§ thuit ciia sing ché

Muc dich ctia sing ché 13 d& xuét quy trinh cai tién @8 didu ché 2-amino-5,8-
dimetoxy[1,2,4]triazolo[1,5-c]pyrimidin tir 4-amino-2,5-dimetoxypyrimidin. Trong mot s

phuong 4n, 2-amino-5,8-dialkoxy[1,2,4]triazolo[1,5-c]pyrimidin ¢6 cdng thirc (I),

OR

AN

N7 N-N
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R 1a C;-C, alkyl
dugc diéu ché bing quy trinh bao gbm céc budc:
i) cho 4-amino-2,5-dialkoxypyrimidin c¢6 cong thirc

OR

NJ\N

|
S/LNHZ

OR

trong d6 R 1a nhu dugc xéc dinh trén day
phéan tmg véi C;-C, alkoxy carbonylisothioxyanat c6 cong thirc
S=C=N-C(O)OR
trong d6 R 14 nhu dugc xéc dinh trén day,

trong dung mdi khong proton phan cyc hogc khéng phan cuc & nhiét d nim trong khoang tir

60°C dén 110°C @& tao ra [(2,5-dialkoxypyrimidin-4-yl)amino]carbonothioylcarbamat c6

cong thic
OR
N)\lN S O
VNJ\NJ\OR
H H

trong d6 R 1a nhu dugce xéc dinh trén diy; va

ii) lién tuc bd sung dung dich nudc chira hydroxylamin vao [(2,5-dialkoxypyrimidin-4-
yl)amino]carbono-thioylcarbamat trong dung méi khéng proton phén cyuc hoic khéng phan
cuc & nhiét d6 nim trong khodng tir 60°C dén 110°C dé tao ra 2-amino-5,8-

dialkoxy[1,2,4]triazolo[1,5-c]pyrimidin.
M@ ta chi tiét cac phwong 4n thue hién sang ché

Thuat ngit alkyl va c4c thuit ngir din xuét nhu alkoxy, dugc sir dung trong ban mo ta

ndy dé chi cic nhém mach thing hodc mach nhanh. Cac nhém alkyl thudng 1a metyl, etyl,
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propyl, 1-metyletyl, butyl, 1,1-dimetyletyl va 1-metylpropyl. Metyl va etyl thudng dugc uu
tién.

Sang ché d& cap t6i quy trinh cai tién d& didu ché 2-amino-5,8-dialkoxy[1,2,4]-
triazolo[1,5-c]pyrimidin tir 4-amino-2,5-dialkoxypyrimidin. Quy trinh ndy 1a dic biét hitu

ich @& didu ché 2-amino-5,8-dimetoxy[1,2,4]triazolo[1,5-c]-pyrimidin tir 4-amino-2,5-dimet-

oxypyrimidin.
OCHjs OCHjs
N SN S=C=N-COEt N NN )Sl\
Z NH, dung méi khéng phan cuc Z ” H’COZEt
OCH3 hoi Iuu OCH3 5
1 — —
OCHj
NH,OH nuéc NN N*T OH
- M coee| 7 ™
OCHs
L 3 _
OCH, OCHs
— NJ§N N-© o|+ CHiCH,0H — N7 N-N
| B Sl S>—NH, + CO,
7 >N N N SN
H H
OCHj OCHs
L 4 . I

Theo quy trinh trong Patent My sé 8,143,395 B2 & budc thit nhit cua phén tng,
alkoxy carbonylisothioxyanat cdn phai dwoc bd sung vao 4-amino-2,5-dialkoxypyrimidin
trong dung mdi khong proton phén cuc, tét hon 13 axetonitril hoic etyl axetat, & nhiét do
nim trong khoang tir 0°C dén nhiét do trong phong. Con theo sang ché nay thi phan tmg cuia
alkoxy carbonylisothioxyanat khéng can tién hanh & nhiét do bang hodc dud6i nhiét do trong
phong va dung méi khéng proton khoéng phan cuc nhu toluen ciing c6 tac dung t6t nhu dung

mdi khong proton phén cuc va con c6 1gi vé mét thu hdi va tai st dung.

Tuong tu, Patent M§ sb 8,143,395 B2 khuyén céo sir dung it nhit mét dwong lugng
hydroxylamin, t6t hon 13 & dang mubi, véi bazo (thudng 1én t6i 4 duong lugng cia m5i mudi

hydroxylamin va bazo) & nhiét d6 nim trong khoang tir 0°C dén 35°C, tét hon 14 & nhiét 4o
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trong phong. Viéc sir dung mubi hydroxylamin cling véi bazo goi y ring cin phai nap trudc
toan b lugng chét phan (g hydroxylamin. Nhiét d6 thip 13 cin thiét d kiém soéat qua trinh
gi4i phong san phim phu dang khi tao ra trong cac ting phén tmg tao vong. Bing cach bd
sung lién tuc dung dich nudc chira hydroxylamin & dang bazo tu do, c6 thé sir dung nhiét 36
cao hon nim trong khoang tir 60°C dén 110°C mét cach an toan va lam gidm muc giai

phéng san phdm phu dang khi bang cach bd sung c6 kiém soat hydroxylamin.

Dung mbi khong proton phan cuc hoic khéng phan cuc bao gém ca hydrocacbon

thom va béo 14n hydrocacbon dugc halogen hda, este, nitril va amit.

Budc thir nhét (i) theo sang ché lién quan t6i qua trinh chuyén héa 4-amino-2,5-
dialkoxypyrimidin thanh [(2,5-dialkoxypyrimidin-4-yl)amino]carbonothioylcarbamat. BuéGc
nay duoc tién hanh bing cach sir dung it nhit mot dwong lwong va tét hon 1a Iuvong du nho
cua C;-C, alkoxy carbonylisothioxyanat trong dung moi khong proton phan cuc hodc khong
phan cyc. Theo céc phuong 4n nhét dinh, dung méi khong proton phén cuc hodc khong phéan
cuc 13 axetonitril, etyl axetat hoic toluen. Alkoxy carbonylisothioxyanat dugc bd sung &
nhiét 46 nam trong khoang tir nhiét d6 xung quanh dn 110°C; tiép d6, hdn hop dugc gia
nhiét & nhiét 6 nim trong khoang tir 60°C dén 110°C. Theo céc phuong 4n nhét dinh, hén
hop phan ting dugc gia nhiét téi nhiét d6 hdi luu ciia dung méi. Theo cac phwong 4n nhét

~dinh, nhiét do nay it nhit bang 60°C, it nhit bing 70°C, it nhit bing 80°C, it nht bang
90°C, hogc it nhit bang 100°C. San phim c6 thé dugc tach ra bing cic k¥ thut thong
thuong, nhu bang cach loc chit két tiia hogic két tinh, nhung thudng duoc sir dung nguyén

dang & budc tiép theo.

Theo c4c phuong 4n nhét dinh, 4-amino-2,5-dialkoxypyrimidin dugc hda tan hodc tao
huyén phii trong dung méi khong proton phén cuc hodc khong phan cuc va tiép d6 dugc cho
phan tmg véi lugng thich hop cua C;-C, alkoxy carbonylisothioxyanat. Sau khi gia nhiét tGi
nhiét d6 hdi luu, hdn hop phan tmg c6 thé dugc 1am mat dé bao quan hodc sir dung ngay &

budc (ii).

Buéc thir hai (i) theo sang ché lién quan t6i qua trinh chuyén héa [(2,5-
dialkoxypyrimidin-4-yl)amino]carbonothioylcarbamat thanh 2-amino-5,8-dimetoxy[1,2,4]-
triazolo[1,5-c]pyrimidin. Bu6c ndy dugc tién hanh bang cach st dung it nhit mot duong
lugng, va theo c4c phuong 4n nhit dinh, lugng du nho cta hydroxylamin & dang bazo tir do.

Dung dich nuéc chira hydroxylamin dugc bd sung lién tuc vao hdn hop [(2,5-
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dialkoxypyrimidin-4-yl)amino]carbonothioyl-carbamat trong dung moéi khéng proton phan
cyc hogic khong phan cuc tir budce (7)) & nhiét ¢ nim trong khoang tir 60°C dén 110°C véi
tc d6 dit chdm dé xir 1y an toan qua trinh gidi phong san phdm phu dang khi tao ra trong
tAng phan Ung tao vong tao ra 2-amino-5,8-dialkoxy([1,2,4]triazolo[1,5-c]pyrimidin. Theo
cac phuong 4n nhét dinh, nhiét d¢ it nhit bng 60°C, it nhét bing 70°C, it nhit bing 80°C, it
nhit bang 90°C, hoc it nhit bing 100°C. H3n hop phan tmg dugc 1am mat va c6 thé ty ¥
dugc cho phén Ung véi natri sulfit am chét khir mi. Trong mot sb phuong 4n, san phim

dugc tach ra bang cac k¥ thuat théng thudng, nhu gom lai bang cach loc va lam khé.
Vi du thye hién sang ché

Céc phuong 4n dd néu va cic vi du dudi ddy chi nhim muc dich minh hoa chit khong
gi6i han pham vi cia céc diém yéu cau bao ho. Cac phuong 4n, cach st dung khdac, hodc
dang két hop lién quan t6i c4c ché phim d& néu trong ban mé ta 13 hidn nhién dbi véi chuyén
gia trong linh vuc k¥ thuit ndy ma khong ndm ngoai ¥ tudng va pham vi cua dbi tugng can

bao hd cia sang ché.

Toan bd céc chat phan tmg da néu 1a c6 thé mua dugc trén thi trudng va duge sir

dung ma khéng can tinh ché thém.
Vidu 1. Diéu ché 2-amino-5,8-dimetoxy[1,2,4]triazolo[1,5-c]pyrimidin (Ia)

OCH;

B sung lién tiép 19,4 gam (g; 0,125 mol) 4-amino-2,5-dimetoxypyrimidin, tiép d6
151 g (1,717 mol) etyl axetat vao binh hai vé dung tich 700 mili lit (mL) c6 1&p thiét bi
khudy co hoc, b do kép pH/nhiét do, du vao nito, va binh ngung hdi lyu. Hdn hop phéan
tmg dugc gia nhiét téi nhiét 9 hoi luu (~80°C) va tiép d6 18,7 g (0,143 mol) etoxy carbonyl-
isothioxyanat dugc bd sung lién tuc qua phéu b sung trong thdi gian 22 phut. Phéu bd sung
dugc rira bing 1,8 g etyl axetat va tiép d6 hén hop phan tmg dugc gia nhiét & nhiét d6 hdi
luu trong 9 gid. Hon hop phan tmg duoc 1am mét dén 25°C va @8 yén qua dém. Hon hop

duoc gia nhiét dén 60° va tiép d6 100 g (5,500 mol) nude khir jon dugc bd sung vio hdn
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hop. Sau khi gia nhiét t6i nhiét d6 hdi hru (~71°C), 9,4 g (0,142 mol) 50 phin trim khéi
luong (% khéi luong) dung dich nuée hydroxylamin dugc bd sung lién tuc trong thoi gian 1
gid. Trong qua trinh bd sung amin, Gia tri pH ctia phan tmg ndm trong khoang tir 4,00 dn
6,60. Hon hop phan tmg tiép d6 duoc gia nhiét thém 3 gid nita, trong thoi gian d6 Gia tri pH
ctia phan g duong nhién nhé hon 6,30. B sung dung dich chira 4,5 g (0,036 mol) natri
sulfit trong 20 g (1,110 mol) nudc khir ion vao hdn hgp phan tmg niy trong thdi gian 8 phut.
Gi4 tri pH cta phan tmg nim trong khoang tir 6,30 dén 7,44 trong khi bd sung sulfit. Hn
hop phan tng tiép d6 dugc 1am maét dén nhiét do xung quanh va dé yén qua dém. Han hop
phan tmg dugc loc hit qua phéu thiy tinh x5p thé ¢& trung binh (thoi gian loc nhé hon 2,0
phut), va tiép d6 binh phan tmg dugc rira bing 150 g nude khir ion va nude rira ndy dugc sir
dung d rira banh san phim d tach. Viéc rira thay thé cubi cling bing 30 g nudc khir ion méi
duogc thyc hién va san phidm duoc 1am kh6 mot phan bang cach hit trong 3,5 gid dé tao ra
18,01 g 2-amino-5,8-dimetoxy[1,2,4]triazolo[1,5-c]pyrimidin & dang banh uwdt mau kem
sang. Phan tich NMR (str dung benzyl axetat 1am chét chuin ndi) cho thiy d6 tinh khiét bing
91,6% tuong tmg v6i hiéu sudt 67,5%. 'H NMR (DMSO-d,, 400 MHz) & 3,89 (s, 3H), 4,06
(s, 3H), 6,27 (br s, 2H), 7,47 (s, 1H); *C NMR (DMSO-d;, 100 MHz) & 55,37, 57,03,
123,06, 138,59, 143,72, 148,49, 166,01. |

Vi du 2. Piéu ché 2-amino-5,8-dimetoxy[1,2,4]triazolo[1,5-c]pyrimidin (Ia)

B4 sung lién tiép 19,4 g (0,125 mol) 4-amino-2,5-dimetoxypyrimidin, tiép d6 1a 151
g (1,717 mol) etyl axetat vao binh hai vo dung tich 700mL c6 1ip thiét bi khudy co hoc, bd
- do kép pH/nhiét do, d4u vao nito, va binh ngung hdi hwu. Hon hop phan Ung dugc gia nhiét
t&i nhiét d6 hdi luu (~80°C) va tiép do, 18,7 g (0,143 mol) etoxy carbonylisothioxyanat dugc
bd sung lién tuc qua phéu bd sung trong thoi gian 8 phit. Phdu bd sung dugc rira bing 1,8 g
etyl axetat va tiép d6 hdn hop phan tmg dugc gia nhiét & nhiét do hdi luu trong 9 gid. Hon
hop phén tmg duoc 1am mét dén 25°C va dé yén qua dém. Hdn hop duge gia nhiét t6i 60°C
va tiép d6 100 g (5,50 mol) nuéc khir ion duoc bd sung vao hdn hop niy. Sau khi gia nhiét
t61 nhiét d6 hoi lvu (~71°C ), 9,4 g (0,142 mol) dung dich nu6c hydroxylamin 50% khéi
luong duge bd sung lién tuc trong thoi gian 46 phut. Trong qua trinh bd sung amin, Gia tri
pH ctia phan tmg ting 1én tir 4,20 dén 6,35. Hon hop phan tmg tiép d6 dugc gia nhiét thém 3
gio nira, trong‘thbri gian ndy Gia tri pH cta phan mg dwong nhién cin nhé hon 6,30. BS
sung dung dich chua 4,5 g (0,036 mol) natri sulfit trong 20 g (1,110 mol) nude khi ion vao
hén hop phan g nay trong thdi gian 6 phiit. Gia tri pH cia phan ing ndm trong khoang tir
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6,35 dén 7,51 trong khi bd sung sulfit. H3n hop phan tmg tiép d6 dugc 1am mét dén 18°C va
khudy thém 30 phut & nhiét 46 nay. Hdn hop phan tmg dugc loc hit qua phdu thuy tinh x&p
thd ¢& trung binh (thdi gian loc nhé hon 2,0 phut), va tiép d6 binh phan tmg dugc rira bing
30 g nuéc khir ion va nuée rira ndy duoc sir dung dé rira banh san phdm d4 tach. Viée rira
thay thé cudi cling bang 30 g nudc khir ion méi duoc thyc hién va san phim dugc 1am kho
mdt phan biang cach hut trong 30 phut va tiép d6 1am khd qua dém dusi dong nito nhe dé tao
ra 19,1 g 2-amino-5,8-dimetoxy[1,2,4]triazolo[1,5-c]pyrimidin & dang banh u6t mau kem
séng. Phan tich NMR (st dung benzyl axetat 1am chét chudn ndi) cho thdy 2-amino-5,8-
dimetoxy[1,2,4]triazolo[1,5-c]pyrimidin hoat tinh c¢6 do tinh khiét 88,25% tuong tmg voi
hiéu suét 69,1%.

Vi du 3. Diéu ché 2-amino-5,8-dimetoxy[1,2,4]triazolo[1,5-c]pyrimidin (Ia)

Bb sung lién tiép 19,4 g (0,125 mol) 4-amino-2,5-dimetoxypyrimidin, tiép d6 1a 151
g (1,639 mol) toluen vao binh hai vé dung tich 700mL c6 I4p thiét bi khudy co hoc, bo do
kép pH/nhiét d6, dAu vao nito, va binh ngung hdi lru. Phan tng dugc gia nhiét t6i nhiét do
héi Iuu nhe (~80°C) va tiép d6 19,24 g (0,144 mol) etoxy carbonylisothioxyanat 98% dugc
bd sung, va hdn hop phan img dugc gia nhiét & nhiét d6 hdi luu nhe (89°C) trong 7 giv. Hén
hop phan ting dugc 1am mat d&n 26°C va dé yén qua dém. Hdn hop dugc gia nhiét t6i 60°C
va tiép d6 100 g (5,500 mol) nurc khir ion duoc bd sung vao hdn hop niy. Sau khi gia nhiét
t6i nhiét do hdi Iuu (~69°C ), 9,6 g (0,145 mol) dung dich nuéc hydroxylamin 50% khéi
lugng duge bd sung lién tuc trong thdi gian 1 gid. Trong qué trinh bd sung amin, gié tri pH
cta phan Ung ting tir 4,00 dén 6,67. Sau hoan thanh viéc bd sung hydroxylamin, hdn hop
phén tng duge gia nhiét dén 77°C va tiép d6 dugc khudy thém 3 gid nita, trong thoi gian nay
gi4 tri pH clia phan tng tu ting 1én 7,42. Bb sung dung dich chtra 4,5 g (0,036 mol) natri
sulfit trong 20 g (1,110 mol) nudc khir ion vao hdn hgp phan tng ndy trong thoi gian mot
phut. Gi tri pH clia phan tmg ting tir 7,34 dén 7,81 trong khi bd sung sulfit. H3n hop phan
g dugc khudy tiép trong 1 gid & 77°C va tiép d6 1am mat dén nhiét d6 xung quanh va dé
yén qua dém. Hén hop phan g ndy dugc loc hit qua phéu thity tinh x8p thé c& trung binh
(thoi gian loc 13 43 phut), va tiép d6 binh phan tmg dugc rira bang 30 g nude khir ion va
nuéc rira ndy duge st dung dé rira banh san phim da tach. Viéc rira thay thé cudi cling bang
30 g nude khit ion méi duge tién hanh va san phdm dugc 1am kho @ tao ra 19,62g 2-amino-
5,8-dimetoxy[1,2,4]triazolo[1,5-c]pyrimidin & dang rén mau kem séng. Phén tich NMR (st

dung benzyl axetat 1am chit chudn ndi) cho thdy ring 2-amino-5,8-
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dimetoxy[1,2,4]triazolo[1,5-c]pyrimidin hoat tinh c6 db tinh khiét bing 83,3% tuong ung

v6i hiéu sudt 67,0%.
Vi dy 4. Diéu ché 2-amino-5,8-dimetoxy[1 ,2,4]triazolo[1,5-c]pyrimidin (Ia)

Bé sung lién tiép 27,9 g (0,180 mol) 4-amino-2,5-dimetoxypyrimidin, tiép d6 13
165,4 g (0,207 mol) dung dich etoxy carbonylisothioxyanat 16,4% khdi Iugng trong toluen
vao binh hai vo dung tich 700mL c6 lip thiét bi khudy co hoc, ddu do pH/nhjet do kép, dau
va0 nito, va binh ngung hdi lwru. Hbn hop phan tmg duogc gia nhiét t6i nhiét 6 hdi luu nhe
(87°C) trong 7 gid & thoi diém ma phan tich sic ky léng (LC) chi ra ring 4-amino-2,5-
dimetoxypyrimidin ban d4u chuyén héa ~95%. Hdn hop phan tng dugc 1am mat dén 27°C
va dé qua dém. Hon hop dugc gia nhiét téi 40°C va tiép d6, 114,2 g (6,34 mol) nudc khir ion
dugc bd sung vao hdn hop. Sau khi gia nhiét t6i nhiét do hdi luu (~68°C), 14,3 g (0,217
mol) dung dich nuéc hydroxylamin 50% khéi lugng dugc bd sung lién tuc trong thoi gian 2
gio 15 phit qua bom nhu dong. Trong qué trinh bd sung amin, gi4 tri pH ctia phan tmg tang
1én tir 4,44 d&n 6,95. Sau khi bd sung hoan toan hydroxylamin, dudng didu khidn bom duogc
rira kiéu tia nuée bing 4,8 g (0,266 mol) nude khir ion, hdn hop phéan tmg dugc gia nhiét t6i
81°C, va tiép d6 dugc khudy thém 3 gid nita, trong thdi gian niy gia tri pH clia phan tng tu
tang lén dén 7,40. Hon hop phan tmg dugc 1am mat dén nhiét d6 xung quanh (26°C). Tiép
d6, hdn hop phan tmg duge chuyén bing cach hit vao binh dung tam thdi. Lo phan Umg
dugc rira bing hai phin nude 30g. Céc nudc rira nay duge gdp véi hdn hop phan tmg. Hén
hop d gop lai duge loc hut qua phéu loc thd Bucher (thdi gian loc khoang 30 gidy), va dich
loc dugc gom lai va duge loc 14n thir hai qua banh loc. Viéc rira banh thay thé cudi cung
bing ~40 g metanol duoc thuc hién va sén phdm dugc sdy kho & 60°C trong didu kién chan
khong (~<10 mm Hg; 1333Pa) dé tao ra 25,37 g 2-amino-5,8-dimetoxy|[1,2,4]triazolo[1,5-
clpyrimidin & dang rin mau kem sing. Phan tich NMR (sir dung benzyl axetat 1am chat
chuén ndi) cho thdy ring 2-amino-5,8-dimetoxy[1,2,4]triazolo[1,5-c]pyrimidin hoat tinh c6

do tinh khiét bing 97,3% tuong tmg v&i hiéu suét 70,4%.
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1. Quy trinh diéu ché hop chét 2-amino-5,8-dialkoxy[1,2,4]triazolo[1,5-c]-pyrimidin c6
cong thac (I):
R

NJ\N/N

\
S)QN%NHZ

OR
I

trong do6 R 1a C;-C, alkyl
bao gém budc bd sung lién tuc dung dich nuéc chia hydroxylamin & dang bazo tu do vao
[(2,5-dialkoxypyrimidin-4-yl)amino]carbono-thioylcarbamat c¢6 cong thirc sau:
OR

A

NN S O

g/lkNJ\NJ\OR

or N H

trong d6 R 1a nhu dugc xéac dinh trén day
trong dung mdi khéng proton phén cyc hoc khong phan cyc & nhiét 46 nim trong khoang tir
60°C dén 110°C véi tdc dd dit cham dé xir Iy qué trinh gidi phong san phém phu dang khi
mot cach an toan.
2. Quy trinh theo diém 1, trong d6 R 12 CHs.
3. Quy trinh theo diém 1, trong d6 dung méi khéng proton la dung méi khong phén cuc.
4. Quy trinh theo diém 1, trong d6 dung mdi khong proton 14 toluen.
5. Quy trinh theo diém 1, trong d6 nhiét d it nhit bing 80°C.
6. Quy trinh theo diém 1, trong d  [(2,5-dialkoxypyrimidin-4-
yl)amino]carbonothioylcarbamat dugc tao ra bang cich cho 4-amino-2,5-dialkoxypyrimidin

c6 cong thirc

-10-
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OR

NN
\ W)\
: OR
trong do6 R 1a nhu dugc xac dinh trén day

NH,

phéan tng vdi C;-C, alkoxy carbonylisothioxyanat c6 cdng thirc
S=C=N-C(O)OR

trong d6 R 1a nhu duge x4c dinh trén day,
trong dung méi khong proton phén cyc hogic khong phan cuc & nhiét d6 nim trong khoang tir
60°C dén 110°C.
7. Quy trinh theo diém 6, trong d6 R 13 CH.
8. Quy trinh theo diém 6, trong d6 dung mdi khong proton 1a dung m6i khdng phén cuc.
9. Quy trinh theo diém 6, trong d6 dung méi khéng proton 12 toluen.

10. Quy trinh theo diém 6, trong d6 nhiét d6 & cac budc (i) va (ii) it nhét bing 60°C.

11. Quy trinh theo diém 6, trong d6 nhiét d6 & cac budc (i) va (ii) it nhat bing 80°C.
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