(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

(19) Cong hoa xa hgi chi nghia Viét Nam (VN) (11)
CUC SO HU'U TRI TUE
1-0033312

C07D 401/04; A61K 31/506; A61P (13) B
(51)8 33/14; CO7D 405/14; CO7D 401/14;
CO07D 403/04; A61K 31/454

(21) 1-2018-04919 (22) 28/04/2017
(86) PCT/US2017/030082 28/04/2017 (87) W0O2017/192385 09/11/2017
(30) 62/332,004 05/05/2016 US
(45) 25/09/2022 414 (43) 25/01/2019 370A
(73) Elanco Tiergesundheit AG (CH)
Mattenstrasse 24A, 4058 Basel, Switzerland
(72) TOSATTI, Paolo (IT); WACH, Jean-Yves (FR).
(74) Cong ty Luat TNHH T&G (TGVN)

(54) HOP CHAT HETEROARYL-1,2,4-TRIAZOL VA HETEROARYL-TETRAZOL,
CHE PHAM CHUA CHUNG BE PHONG TRU VAT NGOAI KY SINH
(57) Sang ché dé cap dén cac hop chat co cong thic (1):

Y R F4
R/“\Y)Y“\ 1
W7
Q'
0]
trong do:

X,Ql, Q> Y, R R% R3, R*, R’ la nhu dugc xac dinh trong ban mo ta;
hodc mudi cia no, 1a hiru ich d€ phong trir vat ngoai ky sinh. Sang ché con dé cap dén ché
pham chira hop chat nay.
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Linh vwe ky thuat dwoc dé cip
Sang ché d& cap dén cac hop chét heteroaryl-1,2,4-triazol va heteroaryl-tetrazol
va dén cac ché phdm chita cac hop chit nay. Céc hop chit nay 13 hitu ich dé phong trir

vat ngoai ky sinh trén dong vat.

Tinh trang ky thuit ciia sang ché

Sang ché thudc linh vuc phong trir loai gy hai, dc biét 1a phong trir cdc vt
ngoai ky sinh trén dong vét. Nhitng bénh nhiém ky sinh tring anh huéong dang ké dén
dong vat, & dang hiu qua cta ca ban than bénh nhiém nay 1an cdc bénh do chuyén
nhidm béi ky sinh tring. Ngoai ra, bénh nhiém ky sinh tring & dong vat nudi c6 thé
gay ra tdn that dang k& vé kinh té. Vi du, da thay véAn d& nay trong cong nghiép chin
nudi gia stc, dac biét 13, su gdy hai cla tic da gdy ra nhiing tén that to 16n. Khi cho
mot luong 16n tic thn cong, chung ti€u thu lugng 16n mau, didu nay cé thé dan dén
bénh thidu mau va suy dinh dudng. Ngoai ra, su kich thich do tic gy ra cling dan dén
lam cho gia suc giam tiéu thu thuc phim. T4t ca cac yéu t6 ndy tac dong bét loi dén
san luong sita va lam giam trong luong (Rajput et al., J. Zhejiang Univ. SCIENCE B,
2006, 7(11):912-921). Ngoai ra, tic con gy tn hai cho da (Rajput et al.) va lam cho
gia stc bi nhiém nim va vi khuén. D3 biét ring c6 mot sb bénh bi truyén nhidm do su
truyén mam bénh béi tic, trong sd nhitng bénh ndy c6 thé ké dén bénh nhim ky sinh
tring Babesia & bd, con duge biét dén nhu 14 bénh 18 dang tring & bd hoc bénh sét
nuée dang do, va bénh bién tring & bd, con biét dén nhu 13 bénh mat (Rajput et al.).

Nhitng bénh nay din dén giam trong luong, gidm san lugng sita va ting ty 1 t& vong.

C6 nhidu hop chét c6 ban trén thi truong thuong duge st dung d& phong trir vat
ngoai ky sinh. Ddi véi nhitng dong vat nudi, céc hoat chét ndy gdm amitraz; fluazuron;
pyrethroit tdng hop, vi du permethrin; cic lacton vong I6n, vi du ivermectin; va cac
hop chit phosphat hitu co. D6 véi thi nudi, céc hoat chit nay gbém fipronil; pyrethroit
téng hop; va céc chit e ché kénh clorua qua cdng GABA, vi du fluralaner. Mic du c6
rAt nhidu san phim khac nhau trén thi trudng, van c6 nhu cdu vé cdc hop chét thay thé

ma c¢6 hiéu qua trong phong trir vat ngoai ky sinh.
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WO 2006/004924 boc 16 mdt loat hop chit heteroaryl-imidazol, 13 tic nhan diéu
bién thu thé CXCR3. C4c tac nhan didu bién thu thé CXCR3 hitu dung trong didu tri

va phong nglra mdt sd bénh va r6i loan viém va diéu bien mien dich.

Ban chit ky thuit ciia sing ché
Sang ché d& xudt cic hop chéit heteroaryl-1,2,4-triazol va heteroaryl-tetrazol
méi, hitu dung trong viéc phong trir cac loai gdy hai, dic biét la phong trir cac vat

ngoai ky sinh trén dong vét.

Sang ché d& xudt cac hop chét c6 cong thirc I:

)
trong do:
X 1a O hoac S;

Q' va Q? doc 1ap 1a CRS hodc N, véi didu kién it nhdt mt trong s6 Q! va Q? 1a

Y 1a mét lién két truc tiép hodc CHy;

R! 1a H; Ci-Cealkyl tuy y dugc thé bang mot phan tr thé duoc chon tir: CN,
CONH,, COOH, NO; va —Si(CH3)3; Ci-Cghaloalkyl; C2-Cealkenyl; Cz-Cshaloalkenyl;
Co-Cealkynyl; Cp-Cshaloalkynyl; ~Cs-Caxycloalkyl-Ci-Coalkyl-  trong dd, Cs-
Csxycloalkyl nay tuy y dugc thé bang 1 hodc 2 nguyén ti halo; oxetan-3-yl-CHa-;
hoic benzyl ty ¥ duoc thé bang halo hogc Ci-Cshaloalkyl;

R? 13 phenyl, pyridin, pyrimidin, pyrazin hodc pyridazin, trong d6 phenyl,
pyridin, pyrimidin, pyrazin hodc pyridazin nay tay y dugc thé bang tir mot dén ba phan
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tir thé, véi didu kién (cac) phéan tir thé nay khéng & cacbon 1in k& v&i cacbon lién két
I

véinhém ~ 7, mbi gbe doc 1ap dwoc chon tir: Ci-Csalkyl, C1-Cshaloalkyl, Ci-

Csthiohaloalkyl, Ci-Csalkoxy, Ci-Cshaloalkoxy, halo, NO2, SFs, CN, CONH2, COOH

va C(S)NHoz;

R3 14 Ci-Csalkyl hodc Ci-Cshaloalkyl;

R* 14 pyridin, pyrimidin, pyrazin hodc pyridazin, trong d6 pyridin, pyrimidin,
pyrazin hodc pyridazin nay tuy y dugc thé bang mot phan tir thé dwogce chon tir: Ci-
Csalkyl, C1-Cshaloalkyl, Ci-Csalkoxy, C3-Caxycloalkyl, halo hodc hydroxy;

R’ 1a H, Ci-Csalkyl, Ci-Cshaloalkyl, Cs3-Casxycloalkyl, Ci-Csalkoxy, Ci-
CsalkoxyC(O)- hodc (Ci-Csalkoxy)2CH-;

hoac muoi cua no.

Theo mdt phuong &n khéc, sang ché d& xuét cac hop chét ¢ cong thic I:

N

U

trong do:
X 1a O hoac S;

Q' va Q? ddc 1ap 1a CRS hodc N, véi didu kién it nhat mdt trong s6 Q! va Q* Ia
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Y 13 mét lién két truc tiép hosc CHy;

R! 1a H; Ci-Csalkyl tily ¥ dugc thé bing mot phan tir thé duoc chon tir: CN,
CONH;, COOH va NO; Ci-Cshaloalkyl; Cz-Csalkenyl; Ci-Cshaloalkenyl; Co-
Csalkynyl; C2-Cshaloalkynyl; Cs-Caxycloalkyl-Ci-Coalkyl- trong d6, Cs-Csxycloalkyl
nady tiy ¥ duoc thé bang 1 hodc 2 nguyén ti halo; oxetan-3-yl-CHa-; hodc benzyl tiy ¥
duogc thé bang halo hoic Ci-Cshaloalkyl;

R? 1a phenyl, pyridin, pyrimidin, pyrazin hodc pyridazin, trong d6 phenyl,
pyridin, pyrimidin, pyrazin hodc pyridazin nay tuy y dugc thé bang tir mot dén ba phan
ttr thé, véi didu kién (cac) phin tir thé nay khong & cacbon 1in k& véi cacbon lién két

I
v6i nhém 7, mdi géc doc 1ap dugc chon tir: Ci-Csalkyl, Ci-Cshaloalkyl, Ci-
Csthiohaloalkyl, Ci-Csalkoxy, Ci-Cshaloalkoxy, halo, NO,, SFs, CN, CONH. va

COOH;
R3 14 C;-Csalkyl hodc Ci-Cshaloalkyl;

R* 1a pyridin, pyrimidin, pyrazin hodc pyridazin, trong dé pyridin, pyrimidin,
pyrazin hodc pyridazin nay tuy y duoc thé bing mot phin tir thé duoc chon tir: Ci-
Csalkyl, C1-Cshaloalkyl, Ci-Csalkoxy, C3-Csxycloalkyl, halo hodc hydroxy;

R’ 1a H, Ci-Csalkyl, Ci-Cshaloalkyl, C3-Caxycloalkyl hodc Ci-Csalkoxy;
hoéc mudi ca nd.

Sang che cling dé xuat cheé phdm chira hop chat cua sdng che, hodc muodi cua

n6, va it nhat mot chdt mang thich hop.

Sang ché d& xudt hop chit clia sang ché, hodc mudi ctia nd, dé st dung trong
didu tri. Sang ché d& xuét hop chit cla sang ché, hodc mudi cua né, dé sir dung trong
viéc phong trir ky sinh trung trong hodc trén dong vat. Sang ché con d& xuét hop chit
ctia sang ché, hodc mubi cta no, dé st dung trong viéc phong trlr vat ngoai ky sinh
trén dong vat. Sang ché con d& xuét hop chit clia sdng ché, hoac mubi ctia no, dé sir

dung trong phong ngtra va/hodc diéu tri cac bénh do vat ngoai ky sinh truyén nhiém.
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Phén md ta boc 1§ viée sir dung hop chét cua sang ché, hoic mudi cia no, dé
san xuit thudc ding @& phong trir ky sinh tring trong hoic trén dong vat. Phan mo ta
con bdc 16 viée st dung hop chét cua sang ché, hoic mudi cia né, dé san xuit thude
diing dé phong trir vat ngoai ky sinh trén dong vat. Phan mé ta con boc 16 viée stir dung
hop chét cua sang ché, hoic mudi cia nd, dé san xuit thubc dung dé phong ngira

va/hodc didu tri cac bénh do vat ngoai ky sinh truyén nhiém.

Phan mo ta con bdc 10 viéc st dung hop chat cua sang ché, hodc muoi cia nd,
trong phong trir ky sinh tring trong hodc trén dong vat. Phan md ta con boc 16 viéc st
dung hop chat ctia sdng ché, hodc mudi ciia nd, trong phong trir vat ngoai ky sinh trén

dong vat.

Séang ché dé xuat phuong phap phong trlr ky sinh tring trong hodc trén dong vat
can phong trir bao gdm budc cung cdp mot lwong hitu hiéu hop chit cua sang ché,
hodc mudi ctia nd. Sang ché con d& xudt phwong phép phong trir vt ngoai ky sinh trén
dong vat can phong trir bao gdm budc cung cAp mot lugng hiru hiéu hop chat ctia sang
ché, hoac mubi cua nd. Sang ché con dé xudt phuong phap phong ngira va/hodc diéu
tri cac bénh do vat ngoai ky sinh truyén nhidm bao gdbm bude cung cép mot lugng hiru

hiéu hop chét cua sang ché, hodc muoi cia nd, cho dong vat can phong trur.

Ngoai ra, sang ché dé xudt phuong phép phong trir cac loai gy hai bao gdm
viéc cho céc loai gy hai hodc méi trudng séng ctia chiing tiép xtic véi mot lugng hitu

hiéu hop chat cta sang che, hodc muoi cua nd.

MO ta chi tiét sang ché
Nhu dugce st dung & day, thuat nglt “Ci-Cealkyl” duoc dung dé chi mach béo
no héa tri mot, thing hodc nhanh, chira tir mot dén sau nguyén tir cacbon, vi du, metyl,

etyl, propyl, isopropyl, butyl, t-butyl, va cac gbc twong tur.

Tuong tuw, thuat ngit “C;-Csalkyl” gom metyl, etyl, isopropyl, va va cac goc

tuong tur.

Nhu duge sir dung & ddy, thudt ngit “Ci1-Cshaloalkyl” dugc dung dé chi gbe Ci-
Csalkyl dugc thé bang mot hodc nhiéu nguyén tir halogen, nhitng nguyén tir nay c6 thé
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1a gidng nhau hoic khac nhau. Céc vi du gdm triflometyl, 2-floetyl, 3-flopropyl, 3,3,3-
triflopropyl, 4-clobutyl, va cac gbc twong tu.

~

Tuong tu, thudt ngtt “C;-Cshaloalkyl” gdm triflometyl, 2-floetyl, 3-flopropyl,
3,3,3-triflopropyl, va céc gbc twong tu.

Nhu duoc sir dung & day, thuat nglt “Ci-Csthiohaloalkyl” dugc dung & chi gbc
C1-Cshaloalkyl lién két qua nguyén tir luu huynh.

Nhu duoc st dung & day, thudt ngt “Cs-Csxycloalkyl” duge dung dé chi
xyclopropyl hodc xyclobutyl.

Nhu duoc st dung & dy, thudt ngit “Cs-Caxycloalkyl-Ci-Coalkyl-” duoc dung
@8 chi C3-Caxycloalkyl lién két qua mach Ci-Caalkyl.

Nhu dugc st dung & diy, thudt ngit “Ca-Csalkenyl” duoc dung dé chi mach
alkenyl théng hodc nhanh c6 tir hai dén sau nguyén tir cacbon va mdt ndi déi, vi du,

etenyl, prop-1-enyl, but-2-enyl, va cac gbc twong tu.

Nhu duoc sir dung & day, thudt ngit “Ca-Cshaloalkenyl” duoc dung dé chi gbc
Ca-Csalkenyl dugc thé bang mot hodc nhidu nguyén tir halo, cic nguyén tit ndy c6 thé
13 gidng nhau hodc khac nhau.

Nhu dugc st dung & diy, thudt ngt “Ca-Csalkynyl” dugc dung dé chi mach
alkynyl thing hozc nhanh c6 tir hai dén sdu nguyén tir cacbon va mot nbi ba, vi du,

etynyl, prop-2-ynyl, but-3-ynyl, va cac gde tuong tu.

Nhu duge sir dung & day, thuat ngit “Cz-Cshaloalkynyl” dugc dung d8 chi gbc
Ca-Csalkynyl duoc thé bang mot hogc nhidu nguyén tir halo, cic nguyén t ndy c6 thé
1a gibng nhau hoc khac nhau.

Nhu dugc st dung & day, thudt ngit “halo” dugc dung dé chi nguyén tir clo,

brom, iot hoac flo.

Nhu duge st dung ¢ diy, thudt ngit “Ci-Csalkoxy” dugc dung dé chi mach
alkyl thing hoic nhanh c6 tir 1 dén 3 nguyén tir cacbon gén vao nguyén tir oxy, vi du,
etoxy, propoxy, tert-butoxy, va cac gbc tuong tur.
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Nhu duge sir dung & day, thudt ngit “Ci-Cshaloalkoxy” dugc dung dé chi gbc
C1-Czalkoxy duoc thé bang mot hoc nhiu nguyén tir halogen, c4c nguyén tt ndy ¢
thé 13 gidng nhau hoic khic nhau. Cac vi du gdm triflometoxy, 2-floetoxy, 3-
flopropoxy, 3,3,3-triflopropoxy, 4-clobutoxy, va cac gdc twong tu.

Nhu dugce st dung & day, thudt nglt “phong trr” duoc dung dé chi viéc 1am
giam s luong loai gay hai hodc ky sinh tring, loai bd cac loai gdy hai hodc ky sinh

trung va/ho#ic con phong nglra sy gy hai ciia ky sinh tring hodc loai gy hai.

Nhu dugc st dung ¢ day, thuat ngl “diéu tri” duoc dung dé chi viéc ngin chan,
lam cham, chim dut hodc 1am dao nguoc tién trinh hodc muc nghiém trong ciia bénh

hodc triéu ching dang méc phai.

Nhu duge st dung & day, thudt nglt “phong ngtra” duoc dung dé chi viéc tranh

khoi sy phat trién bénh hoic triéu chiing & dong vat.

Nhu duge st dung & day, thuat ngit “dong vat” co thé dwgc ding dé chi dong
vat c6 vii hodc dong vat khac dong vat cd vi, nhu chim hodc ca. Dbi v6i dong vat co
v, thi c6 thé 13 ngudi hoic dong vat c6 vi khong phai ngudi. Cac dong vat c6 vi
khong phai ngudi gdm, nhung khdng chi giéi han &, cac dong vat nudi va cac dong vat
bau ban. Céc dong vt nudi gdm, nhung khong chi gidi han &, gia stc, lac da, lon, ciru,

dé va ngwa. Céc dong vat bau ban gdom, nhung khong chi gidi han &, ch, meo va tho.

Nhu duoc st dung ¢ day, thuat ngit “loai gay hai” gdm, nhung khong chi gi6i
han &, cac loai gy hai 1a dong vat va thuc vat. Thudt ngit nay bao ham tAt ca cac giai

doan trong vong doi cua loai gay hai.

“Ky sinh trung” 13 loai gdy hai ma sbng trong hoic trén dong vat chu va hudng
loi bing cach 14y chit dinh dudng ctia dong vat chu. “V4t ndi ky sinh” 1a ky sinh tring
ma sbng trong dong vat chu. “Vat ngoai ky sinh” 1a ky sinh tring ma song trén dong
vat chu. Céc vat ngoai ky sinh gém, nhung khong chi gidi han &, ve bét, con trung va
céac loai giap xac (vi du ran bién). Phan nhém ve bét (hodc Acarina) gdm tic va mite,
Tic gdm, nhung khong chi giéi han &, cc loai thudc chi sau: Rhipicephalus, vi du,

Rhipicaphalus (Boophilus) microplus va Rhipicephalus sanguineus; Amblyomma;
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Dermacentor; Haemaphysalis; Hyalomma; Ixodes; Rhipicentor; Margaropus; Argas;
Otobius; va Ornithodoros. Mite gdm, nhung khdng chi gi6i han &, cac loai thudc chi
sau: Chorioptes, vi du Chorioptes bovis; Psoroptes, vi du Psoroptes ovis; Cheyletiella,
Dermanyssus; vi du Dermanyssus gallinae; Ortnithonyssus; Demodex, vi du Demodex
canis; Sarcoptes, vi du Sarcoptes scabiei; va Psorergates. Con trung gdm, nhung
khong chi giéi han &, cdc loai thudc cac bd: Siphonaptera, Diptera, Phthiraptera,
Lepidoptera, Coleoptera va Homoptera. Cac loai thudc bd Siphonaptera gbm, nhung
khong chi giéi han &, Ctenocephalides felis va Ctenocephalides canis. Céc loai thugc
bd Diptera gdm, nhung khéng chi giéi han &, Musca spp; rudi Bot, vi du
Gasterophilus intestinalis va Oestrus ovis, rudi cét; rudi ngua, vi du Haematopota spp.
va Tabunus spp.; haematobia, vi du haematobia irritans; Stomoxys; Lucilia, rudi nhué;
va mudi. Céc loai thudc loai Phthiraptera gdm, nhung khong chi giéi han &, ran hit

mau va ran ram 16ng, vi du Bovicola Ovis va Bovicola Bovis.

Nhu duoc st dung & day, thuat ngt “lugng hitu hi¢u” duge diung dé chi luwong
hoic liéu Iwong hop chit clia sang ché, hodic mudi cua n6, ma khi cung cap & dang lidu
don hodc liéu da cho dong vat, thi tao ra tic dung mong mudn trong hodc trén dong

A

vat.

Luong hitu hiéu co thé d& dang dugc x4c dinh béi bac s§ chin doan, dugc xem
12 ngudi ¢ hidu biét trung binh trong linh vyc k¥ thuét nay, bing céach sir dung cac k¥
thuat da biét va bing cach quan sat két qua thu duoc tir nhilmg trudng hop tuong tu.
Khi x4c dinh luong hiru hiéu, mét sb yéu t6 duoc xem xét bdi bac s§ gdm, nhung
khong chi gii han &: dong vat c6 va thudc loai gi; kich thude, tudi tac, va tinh trang
stic khoe chung; ky sinh tring du dinh phong trir va mic gay hai; 161 loan hodc bénh
cu thé ¢6 lién quan; mirc hodc tinh lién quan hodc mirc trAm trong cua r6i loan hodc
bénh; dép Gng ctia dbi twong; hop chit cu thé duoc cung cip; phuong thic cung cap;
nhitng d4c tinh sinh kha dyng cua ché phém duoc cung cép; ché d6 liéu dugc chon;

viée st dung thudc dong thoi; va cac su kién c6 lién quan khac.

Céc hop chét cia sang ché ¢6 thé dugc cung cdp cho dong vat theo dudng bat
ky ma c6 tdc dung nhu mong mubn, gdbm, nhung khong chi gi¢i han &, duong tai chd,

miéng, ngoai dudng tiéu héa va dudi da. Viéc ding tai cho la duge uu tién. Cac che
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pham thich hop dé cung cp tai chd gdm, vi du, dung dich, nhil twong va huyén phi va
¢6 thé & dang ding dé rét 1én, chim 1én, phun Ién, phun c6 chén hoic ngdm. Theo cach

khéc, cac hop chat clia sing ché c6 thé dugc cung cap bang vong hodc thé gin vao tai.

Céc dang mubi cua céc hop chét ciia séng ché gdm ca cac mubi duoc dung va
cac mudi chip nhan duoc trong thi y. Céc mudi duoc dung va chip nhan duge trong
tha y va phuong phap thong thudng @& didu ché chung da duoc biét 1 trong linh vuc
k§ thuat ndy. Xin xem, vi dy, Gould, P.L., “Salt selection for basic drugs,”
International Journal of Pharmaceutics, 33: 201-217 (1986); Bastin, R.J., et al. “Salt
Selection and Optimization Procedures for Pharmaceutical New Chemical Entities,”
Organic Process Research and Development, 4: 427-435 (2000); va Berge, S.M., et
al., “Pharmaceutical Salts,” Journal of Pharmaceutical Sciences, 66: 1-19, (1977).
Ngudi ¢ hidu biét trung binh trong linh vuc tdng hop hitu co s& thdy rang cac hop
chit cua sang ché d& dang duoc chuyén héa thanh va c¢6 thd dugce tach ra & dang mudi,
nhu mubi hydroclorua, theo c4c k¥ thuat va didu kién k§ thuat da biét rd d6i v6i ngudi
¢6 hiéu biét trung binh trong linh vuc k§ thuat nay. Ngoai ra, ngudi c6 hidu biét trung
binh trong linh vuc tdng hop hitu co s& thdy rang cac hop chit cta sang ché d& dang
duge chuyén héa thanh va cé thé dugc tach ra & dang bazo tu do tuong Ung tir mudi

tuong Ung.

Ngudi ¢6 hidu biét trung binh trong linh vue k§ thuat nay s& thdy rang cac hop
chit c¢6 cong thie I chira nguyén tir cacbon khong d6i xng ma duoc chi ra boi dau

hoa thi trong cu tric duéi day:

R? X
\( ~ 7{4

R1/N\Y . AN 1

(h
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Pham vi cta sang ché bao ham céa cac raxemat va cac chat dong phan doi anh

riéng. Céc hop chét ¢6 dic trung hoa hoc 1ap thé dugc wu tién duge chi ra dudi day. -

Céac hgp chat ¢6 cong thic I duoc wu tién, hodc cac mudi cia chung, gom céc

hop chat c6 mot hodc nhiéu dau hiu sau:

a)
b)
©)
d)
e)
f)

Y 12 mdt lién két truc tiép;
X1a0;

X1as;

R? 1a metyl;

Q'IaN;

Q? 14 CR® va R’ 1a H, Ci-Csalkyl, Ci-CsalkoxyC(O)-, hodc (Ci-

Csalkoxy)>CH-;

halo;

g
h)
)
)
k)

D

p)

Q?1a CR® va R® 1a H, C;-Csalkyl, hodc (Ci-Csalkoxy).CH-;
Q?1a CR® va R® 1a H hoic Ci-Csalkyl;

Q?1a CR’ va R’ 1a H, metyl hodc (CH3CH20).CH-;

Q?1a CR? va R’ 1a H hoic metyl;

Q?*1aCR’vaR’1aH;

Q' Ia N, Q2 1a CR® va RS 1 H, metyl hosic (CHsCH,0),CH-;
Q'1aN, Q?1a CR® va R’ 1a H hodc metyl;

R* 14 2-pyridin; hodc 2-pyrimidin tity y duoc thé bang Ci-Csalkoxy hodc

R*1a 2-pyridin; hodc 2-pyrimidin tiy y duoc thé bing Ci-Csalkoxy;
R*1a 2-pyridin hodc 2-pyrimidin;

R*1a 2-pyrimidin;

-11-



33312

r)  R! 1a H; Ci-Cehaloalkyl; Ci-Cealkyl tily ¥ duogc thé bang CN hodc
Si(CH3)3; C3-Cealkynyl; Cs-Caxycloalkyl-Ci-Caalkyl, trong dé Cs-Csxycloalkyl nay
thy v dugc thé bang 1 hogc 2 nguyén tit halo; oxetan-3-yl-CHa-; hodc benzyl tiy y
dugc thé bang halo;

S) R! 1a H; Ci-Cshaloalkyl; Ci-Cealkyl tiy y duoc thé bang CN hoic

Si(CH3)3; Cs-Cealkynyl; hodc Cs-Caxycloalkyl-Ci-Coalkyl-, trong d6 Cs-Caxycloalkyl
nay tuy y dugce thé bang 1 hodc 2 nguyén tir halo;

t) R! 1a Ci-Cehaloalkyl, Ci-Cealkyl; Cs-Csalkynyl; Cs-Caxycloalkyl-
C1-Caalkyl-, trong d6 C3-Csxycloalkyl nay tuy y dugc thé bang 1 hodc 2 nguyén tir
halo;

u) R! 1a xyclopropyl-CHz-, n-propyl, CH=C-CH:-, CF3;CH2CHo-,
FCH,CH,-, FCH,CH,CHz-, 2,2-difloxyclopropyl-CHa, 2,2-dicloxyclopropyl-CHz-, H,
CHs-, (CH3)3SiCHz-, CH3CHz- hodc CN-CHz-;

V) R! 1a xyclopropyl-CHz-, n-propyl, CH=C-CHz-, CF3;CH2CHo>-,
FCH,CHz-, FCH2CH,CHz-, 2,2-difloxyclopropyl-CHz- hodc 2,2-dicloxyclopropyl-
CHaz-; '

w) R! 1a xyclopropyl-CHz-, n-propyl, CH=C-CH,-, CF3;CH2CHz-,
FCH,CH,-, FCH,CH,CH,-, 2,2-difloxyclopropyl-CHz-, H, CH3, (CH3)3SiCHz- hodc
CH3CH2-;

x) R! 1a xyclopropyl-CHz-, n-propyl, CH=C-CHz-, CF3;CH2CHz-,
FCH,CH;-, FCH2CH2CH>-, hodc 2,2-difloxyclopropyl-CHz-;

x) R! 1a xyclopropyl-CHz-, n-propyl, CH=C-CHz-, CF3;CH2CHz-,
FCH,CH:- hoac FCH>,CH2CH>-;

y)  R!l1a CH=C-CHa-, xyclopropyl-CHa-, H hodc CHs;
zZ) R! 1a CH=C-CH,- hodc xyclopropyl-CHa-;

aa) R!Ilaxyclopropyl-CHz-;
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bb) R 1a phenyl, 3-pyridin hodc 4-pyridin dugc thé bing mdt hodc hai phan
tir thé dugc chon tir: Ci-Cshaloalkyl, Ci-Cshaloalkoxy, halo, CN hodc C(S)NHa, véi

diéu kién (c4c) phan tir thé nay khong & cacbon lién ké vdi cacbon lién ket véi nhoém

cc)  R?1a phenyl, 3-pyridin hodc 4-pyridin duge thé bang mot hodc hai phin
tir thé dugc chon tir: Ci-Cshaloalkyl, Ci-Cshaloalkoxy, halo hodc CN, véi didu kién

I
(céc) phan tir the nay khdng & cacbon lién ke véi cacbon lién ket v6i nhom —

dd) R 1a phenyl hodc 3-pyridin dugc thé bing mot hodc hai phan tir thé

duoc chon tir: Ci-Cshaloalkyl, Ci-Cshaloalkoxy, halo hodc CN, voéi didu kién (cac)
X
I

A 5 A _a A 2 * A A 7o A A 7 7 —C—
phan tt thé nay khdng & cacbon lién ké véi cacbon lién ket véi nhom ;

ee) R? la 3,5-bis(triflometyl)phenyl, 3,5-diclophenyl, 3-triflometoxyphenyl,
3-clo-5-triflometylphenyl, 3-xyanophenyl, 3-clo-5-triflometoxyphenyl, 5-
triflometylpyridin-3-yl, 3-bromo-5-triflometylphenyl, 3-xyano-5-triflometyl-phenyl
hodc 2,6-bis(triflometyl)pyridin-4-yl;

ff)  R? 1a 3,5-bis(triflometyl)phenyl, 3,5-diclophenyl, 3-triflometoxyphenyl,
3-clo-5-triflometylphenyl, 3-xyanophenyl, 3-clo-5-triflometoxyphenyl, 5-
triflometylpyridin-3-yl, 3-bromo-5-triflometylphenyl hodc 3-xyano-5-triflometyl-
phenyl;

gg) R? 1a 3,5-bis(triflometyl)phenyl, 3,5-diclophenyl, 3-triflometoxyphenyl,
3-clo-5-triflometylphenyl, 3-xyanophenyl, 3-clo-5-triflometoxyphenyl, hodc 5-
triflometylpyridin-3-yl;

hh) R?> 1a  3,5-bis(triflometyl)phenyl,  3-clo-5-triflometylphenyl,  3-
xyanophenyl, 3-clo-5-triflometoxyphenyl, 5-triflometylpyridin-3-yl hodc 3-xyano-5-
triflometylphenyl;
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ii) R? 1a 3,5-bis(triflometyl)phenyl, 3-clo-5-triflometylphenyl, 3-clo-5-
triflometoxyphenyl hoac 5-triflometylpyridin-3-yl;

ij)  R?1a 3,5-bis(triflometyl)phenyl.

Céc hop chét dwoc wu tién ctia sing ché 12 cdc hop chét ¢6 cong thie II’:

X /Z\JL

/K

()
X1a O hoac S;

R! 12 H; Ci-Cshaloalkyl; Ci-Csalkyl tuy ¥ duoc thé bang CN hogc —Si(CHs)s;
C3-Cealkynyl; Cs-Caxycloalkyl-Ci-Coalkyl, trong d6 Cs-Caxycloalkyl ndy tuy y duoc
thé bang 1 hodc 2 nguyén tir halo; oxetan-3-yl-CHa-; hodc benzyl tity y duge thé bang
halo;

R? 14 phenyl, 3-pyridin hodc 4-pyridin dwoc thé bang mot hodc hai phén tir thé
dugce chon tir: Ci-Cshaloalkyl, Ci-Cshaloalkoxy, halo, CN hodc C(S)NH, véi didu

kién (cac) phan tir thé nay khong & cacbon lien k& v6i cacbon lién két voi nhom

R* 1a 2-pyridin; hodc 2-pyrimidin tiy y dugc thé bang Ci-Csalkoxy hodc halo;

R® 1a H, Ci-Csalkyl, Ci-CsalkoxyC(O)- hodc (Ci-Csalkoxy)>CH-, hodc mudi

cua chung.

Céc hop chét dugc wu tién clia sng ché 13 c4c hop chat c6 cong thirc II:
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(I
trong d6:

R! 1a C;-Cghaloalkyl;, C;-Cealkyl; Cs3-Cealkynyl; hodc Cs-Caxycloalkyl-Ci-
Caalkyl, trong d6 Cs-Caxycloalkyl nay tily y dugc thé bang 1 hodc 2 nguyén ti halo;

R? 14 phenyl hodc 3-pyridin dugc thé bang mot hodc hai phén ttr thé duoc chon
tir C1-Cshaloalkyl, Ci-Cshaloalkoxy, halo hodc CN, véi didu kién (cac) phan tir thé nay

i

khong & cacbon lién ké véi cacbon lién két véinhom —— ;
R* 1a 2-pyridin; hodc 2-pyrimidin tiy y dugc thé bing Ci-Csalkoxy;
RS 14 H hodc Ci-Csalkyl, hoic mudi ctia ching.

Céc hop chit duoc dac biét wu tién cta sang ché 14 céc hop chit ¢ cong thirc

II’a hoac Ila:

R N/FiN R\ I\I/R\4N
Ly X0

(Ir'a) (la)

trong d6 X, R!, R% R* va R dugc x4c dinh 1an lugt nhu ddi véi cong thirc II” hodc

cong thirc IT; hodc mudi cta chung.
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Céc hop chét duoc wu tién c6 cong thic I, II” va II’a, hodc mubi ciia chung,
gdbm cac hop chit, trong d6 R! 13 xyclopropyl-CHz-, n-propyl, CH=C-CHa-,
CF3;CH2CHz-, FCH.CHz-, FCHxCHoCHz-,  2,2-difloxyclopropyl-CHz-,  2,2-
dicloxyclopropyl-CHs-, H, CHs, (CH3)3SiCHz-, CH3CHz-, hodc CN-CHa-; R? 14 3,5-
bis(triflometyl)phenyl, 3,5-diclophenyl, 3-triflometoxyphenyl, 3-clo-5-
triflometylphenyl, 3-xyanophenyl, 3-clo-5-triflometoxyphenyl, 5-triflometylpyridin-3-
yl,  3-bromo-5-triflometylphenyl,  3-xyano-5-triflometylphenyl = hodc  2,6-
bis(triflometyl)pyridin-4-yl; R* 14 2-pyridin, hoc 2-pyrimidin tuy y duoc thé bang Ci-
Csalkoxy; va R® 1a H, metyl hodc (CH3CH20).CH-.

Céc hop chét duoc wu tién ¢6 cong thic I, II’, II, I’a va Ila, hogc mudi cua
chung, gdm cac hop chét, trong d6 R' 14 xyclopropyl-CHz-, n-propyl, CH=C-CHa-,
CF;CH,CH,-, FCH,CH»-, FCH2CH2CHz-, 2,2-difloxyclopropyl-CHz- hodc 2,2-
dicloxyclopropyl-CHz-; R? 1a  3,5-bis(triflometyl)phenyl, 3,5-diclophenyl, 3-
triflometoxyphenyl, 3-clo-5-triflometylphenyl, 3-xyanophenyl, 3-clo-5-
triflometoxyphenyl, hodc 5-triflometylpyridin-3-yl; R* 1a 2-pyridin, hodc 2-pyrimidin
ty v duge thé bang Ci-Cs alkoxy va R% 13 H hodc metyl.

Céac hop chét duoc wu tién khéac c6 cong thic I, I, II, II’a va Ila, hodc mudi
ctia chung, gdm cac hop chét, trong d6 R! 14 xyclopropyl-CHa-, n-propyl, CH=C-CHa-,
CF3CH>CHs-, FCH2CH»-, FCH,CH,CH,- hoidc 2,2-difloxyclopropyl-CHa-; R? 14 3,5-
bis(triflometyl)phenyl, 3,5-diclophenyl, 3-triflometoxyphenyl, 3-clo-5-
triflometylphenyl, 3-xyanometyl, 3-clo-5-triflometoxyphenyl, hodc 5-
triflometylpyridin-3-yl; R* 1a 2-pyridin, hodc 2-pyrimidin tuy y duoc thé bang Ci-
Csalkoxy; va R° 12 H hodc metyl.

Cac hop chét duoc wu tién khac c6 cong thirc I, I, II, Il’a va Ila, hodc mudi
cua ching, gdm céc hop cht, trong d6 R! 14 xyclopropyl-CHz-, n-propyl, CH=C-CHa-,
CF3;CH2CHz-, FCH,CHa- hodc FCH,CH>CHa-; R? 14 3,5-bis(triflometyl)phenyl, 3-clo-
5-triflometylphenyl, 3-clo-5-triflometoxyphenyl hodc 5-triflometylpyridin-3-yl; R* 1a
2-pyridin hodc 2-pyrimidin; va R° 1a H hodc metyl.
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Céc hop chit duoc uwu tién khac c6 coéng thic I, II°, va II’a, hodc mudi cta
chiing, gdm c4c hop chét, trong d6 R! 14 CH=C-CH>-, xyclopropyl-CHa-, H hodic CHs;
R? 1a 3,5-bis(triflometyl)phenyl, 3-clo-5-triflometylphenyl, 3-xyanophenyl, 3-clo-5-
triflometoxyphenyl, 5-triflometylpyridin-3-yl hogic 3-xyano-5-triflometylphenyl; R* 1a
2-pyridin, hogc 2-pyrimidin; va R® 1a H, metyl hoac (CH;CH20).CH-.

Hop chét dugc wu tién clia sing ché 13 N-(xyclopropylmetyl)-N-[1-(2-
pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-3,5-bis(triflometyl)benzamit, hodc mubi ctia no.
Hop chét dugc dic biét wu tién 1a N-(xyclopropylmetyl)-N-[(1S)-1-(2-pyrimidin-2-yl-
1,2,4-triazol-3-yl)etyl]-3,5-bis(triflometyl)benzamit, hodc mubi ctia n6. Hop chit duoc
wu tién khéc cua sang ché 1a N-prop-2-ynyl-N-[1-(2-pyrimidin-2-yl-1,2,4-triazol-3-
yletyl]-3,5-bis(triflometyl)benzamit, hodc mudi cua né. Hop chét duge wu tién dic
biét la N-prop-2-ynyl-N-[(1S)-1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-3,5-
bis(triflometyl)benzamit, hodc mudi cta n6. Hop chit duoc wu tién khic clia séng ché
la N-metyl-N-[1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-3,5-bis(triflometyl)-
benzamit, hodc mudi ctia n6. Hop chit duoc wu tién dic biét 1a N-metyl-N-[(1S)-1-(2-

pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-3,5-bis(triflometyl)benzamit, hodc mubi ctia nd.

Céc hop chét cua sang ché c6 thé dugc str dung dé phong trir ky sinh tring. Pic
biét, ching hitu dung dé phong trir vt ngoai ky sinh trén dong vat. Theo mdt phuong
4n, cac hop chét clia sang ché ¢4 thé duge str dung dé phong trir tic trén gia stc. Theo
mot phuong an khéc, cac hop chit cua sang ché c6 thé duogc sir dung dé phong trir tic
trén ctru. Theo mot phuong an khac nita, cac hop chit ctia sang ché c6 thé dugc sir
dung @& phong trir rin trén clru. Theo mdt phuong an khac nita, cac hop chét ctia sang
ché c6 thé dugc str dung dé phong trir tic trén chd hodc meo. Theo mot phuong an
khéc nita, cac hop chat cia séng ché c6 thé duoc sir dung dé phong trir bo chét trén ché
ho#ic meéo. Theo mdt phuong an khéc nita, cac hop chit cta sang ché c6 thé dugc sir

dung dé phong trir ran trén ch6 hodc meo.

Céc hop chit ciia sang ché ciing ¢6 thé dugc str dung dé phong nglra va/hodic
diéu tri cac bénh, vi du cac bénh virut, vi khuén va dong vat nguyén sinh, bi truyén
nhiém bédi vat ngoai ky sinh. Pac biét, ching cé thé duoc st dung dé phong ngira

va/hodc didu tri bénh nhiém ky sinh tring Babesia, bénh bién trung va bénh lyme.
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Cac hop chét cta sang ché ¢c6 thé dugc st dung doc 1ap hoic két hop véi mot
hodc nhidu hop chit khéc ¢ tic dung chéng ky sinh tring hoic loai gay hai, gdm
afoxolaner, fluralaner, lotilaner, surolaner, albendazol, cambendazol, fenbendazol,
flubendazol, mebendazol, oxfendazol, parabendazol, tiabendazol, triclabendazol,
amitraz, demiditraz, clorsulon, closantel, oxyclonazit, rafoxanit, cyphenothrin,
flumethrin, permethrin, cyromazin, derquantel, diamphenetit, dixyclanil, dinotefuran,
imidacloprid, nitenpyram, thiamethoxam, abamectin, doramectin, emamectin,
eprinomectin, ivermectin, moxidectin, selamectin, milbemyxin oxim, emodepsit,
epsiprantel, fipronil, fluazuron, fluhexafon, indoxacarb, levamisol, lufenuron,
metaflumizon, methopren, monepantel, morantel, niclosamit, nitroscanat, nitroxynil,
novaluron, oxantel, praziquantel, pyrantel, pyriprol, pyriproxyfen, sisapronil, spinosad,

spinetoram va triflumezopyrim.

Céc hop chét ¢6 cong thic I I, 11, I’a va Ila c6 thé duge diéu ché boi nguoi
¢6 hiéu biét trung binh trong linh vuc k¥ thuit nay theo cac quy trinh va k§ thudt tiéu
chuén trong linh vuc k¥ thuat nay. Cu thé hon, cac hop chét c6 cong thie I, I, I1, Il’a
va ITa c¢6 thé duoc didu ché nhu néu trong céc so dd, phuong phép vi du dudi day.
Ngudi ¢6 hidu biét trung binh trong linh vuc k§ thuat nay sé thdy ring cac budc riéng
18 trong cac so dd dudi day c6 thé duge diéu chinh d tao ra cac hop chét c6 cong thir
I, 1D, II, Ia va ITa. Céc chit phan ting va nguyén liéu ban dAu 1a d& dang c6 dugc dbi
v6i ngudi ¢6 hidu biét trung binh trong linh vuc k§ thuét nay. T4t ca céc phn tir thé,
trir khi duoc chi ra cu thé khéc, duoc xac dinh nhu trén day.

Mot s& nguyén tir cacbon khong d6i xtmg khong duoc chi ra va mot s6 phan tir
thé duoc luge bo trong céc so dd dudi day cho 18 rang va diéu nay khong duogc du
dinh 1am han ché ndi dung ma cac so dd nay chuyén tai theo cach bét ky. Ngoai ra, céc
chit ddng phan ddi anh riéng r& c6 thé duoc tach hodc phan gidi boi ngudi co hiéu biét
trung binh trong linh vyc k¥ thudt nay vao thoi diém thich hop trong qua trinh tong
hop céc hop chét cua sang ché hoic cac mudi duge dung ctia ching theo cic phuong
phéap nhu phuong phéap két tinh chon loc hodc sic ky khong d6i xtmg chiral (Xin xem

vi du, J. Jacques, et al., "Enantiomers, Racemates, and Resolutions", John Wiley and
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Sons, Inc., 1981, va E.L. Eliel and S.H. Wilen,” Stereochemistry of Organic
Compounds”, Wiley-Interscience, 1994).

Céc chit viét tat va cac ky hiéu

AcOH: axit axetic

aq.: nudce hodc trong nude
br: rong
d: vach doi

DCC: N,N'-dixyclohexylcarbodiimit
DIPEA: diisopropyletylamin

DMEF: N,N-dimetylformamit
DMSO: dimetylsulfoxit

ee: du chét ddng phan d6i anh
eq.: duong luong
ES: ion hda phun dién tir

EtOAc: etyl axetat

HATU: 1-[bis(dimetylamino)metylen]-1H-1,2,3-triazolo[4,5-b]pyridinium 3-oxit
hexaflophosphat

HOBt: 1-hydroxybenzotriazol hydrat
HPLC: sic ky 16ng hiéu suit cao
iPrOH: isopropanol

J hing sb két hop

LCMS: séc ky long - phd khdi

m/z:  ty 18 khdi lugng trén dién tich
M: ndéng d6 molal

m: da vach

MeOH: metanol
NMR: c¢Ong hudng tir hat nhan

q: vach bén
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r.t. nhiét do trong phong
Rt thoi gian gift

S: vach don

sat.: bdo hoa

T: nhiét do

t: vach ba

T3P: anhydrit propylphosphonic
THF:  tetrahydrofuran

wt.: trong luong
d: d6 chuyén dich héa hoc
A budc séng

Céc hop chit c6 cong thirc I’ ¢6 thé dugc didu ché nhu dwoc minh hoa trong so
dd dudi day, trong @6 R, R%, R3, R* Q!, Q% va Y dugc x4c dinh nhu trén day.

So dd 1
4
R R OH R o

H | 3 4

. N N_ /g . Y R R

R Ny Q + Ry /
\ R1/N\Y N
N— \ ’Z'Q

N—g

(a) (b) M

Cho hop chét azol c6 cong thitc (a) phan Umg véi axit carboxylic ¢ cong thirc
(b) dé tao ra cac hop chét c6 cong thirc I. Vi du, hdn hop azol ¢6 cong thirc (a), axit
carboxylic ¢6 cdng thire (b), tdc nhén két hop thich hop, nhu T3P®, HATU, DCC hogc
HOBY, bazo thich hop nhu trietylamin hodc DIPEA, trong dung mdi thich hop, nhu
etyl axetat hodc DMF dugc tron 14n & nhiét dd nim trong khoang tir khoang 0 dén 100
°C dé tao ra cac hop chét c6 cong thic I ma sau d6 ¢ thé duoc tach, néu can va néu
mudn, duoc tinh ché theo cac phuong phép dd biét 15 trong linh vuc k§ thuat nay, nhu
sac ky.
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Céc axit carboxylic ¢ cdng thirc (b) c6 ban trén thi trudng hodc céd thé duoc
tdng hop theo cac phwong phap di biét d6i v6i ngudi ¢ hiéu biét trung binh trong linh
vuc k¥ thudt nay.

Céc hop chit azol can thiét c6 cong thirc (a) c6 thé dugc didu ché nhu duoc
minh hoa trong so d dudi ddy, trong @ R, R?, R* Q!, Q? va Y dugc xé4c dinh nhur
trén day va LG 1a nhém roi chuyén thich hop.

So dd 2
R T4
H, N\Y/k(N\d
\ 5
NH, N—
=3 T4 (e)
LG N
\Y)\( \Q1 R1\
\_ LG
(f)
(d) 1
R
\N H,
3 4
(c) H R /R
N
R \Y)\( N
| Q

Cho amin ¢6 cong thic (¢) phan tmg v6i azol dugc thé ¢6 cong thie (d) dé tao
ra céc hop chét ¢6 cong thic (a). Vi dy, hdn hop azol ¢6 cong thirc (d), amin c6 cong
thire (c), bazo thich hgp, nhuw K2CO3, NaH hodc DIPEA trong dung mdi thich hop, nhu
axetonitril hodc DMF duoc tron 1an & nhiét do nim trong khoang tir khoang 20 dén
120 °C dé tao ra cac hop chat c6 cong thirc (a) ma sau d6 c6 thé duoc tach va, néu can
va néu mubn, duoc tinh ché theo cac phuong phap da biét 13 trong Iinh vyc k¥ thuat

nay, nhu sic ky.

Theo céch khéc, cho azol duge thé ¢ cong thirc (d) phén ing v6i amoniac aé

tao ra cac hop chit c6 cong thic (e). Vi dy, dung dich amoniac trong dung mdi thich
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hop, nhu metanol, va azol dugc thé c6 cdng thirc (d) dugc tron 13n trong 6ng duoc bit
kin & nhiét d§ nim trong khoang tir khoang 0 dén 25 °C dé tao ra cac hop chét c6 cong
thirc (e) ma sau do cod thé dugc tach va, néu cin va néu mubn, dugc tinh ché theo cac

phuong phap da biét rd trong linh vyuc k§ thuat nay, nhu nghién tinh ché.

Azol duoc thé ¢6 cong thire (e), hop chat c6 cong thire (f), bazo thich hop, nhu
K>COj3 hoic DIPEA trong dung mdi thich hop, nhu axetonitril hodc DMF dugc tron
14n & nhiét d6 ndm trong khoang tir khoang 20 dén 120 °C dé tao ra c4c hop chat ¢6
cong thirc (2) ma sau d6 co thé duoc tach va, néu cin va néu mudn, duoc tinh ché theo

cac phuong phap da biét 6 trong linh vic k¥ thuat ndy, nhu sdc ky.

Céc amin ¢ cong thic (c) va cac hop chét c6 cong thic (f) c6 ban trén thi
trudng hodc ¢6 thé duge tdng hop theo cac phwong phép da biét dbi voi ngudi ¢ hidu

biét trung binh trong linh vuc k¥ thudt ny.

Céc hop chét azol can thiét c6 cong thire (d) c6 thé dugce diéu ché nhu dugc
minh hoa trong so d dudi ddy, trong d6 R3, R*, R3, Q', Q* va Y dugc xac dinh nhu
trén day, LG 13 nhém rdi chuyén thich hop.

So dd 3

Y % \
N 0] ‘ Q'=N
l LG 0 e y s Q2= CRS
@ (h) L @ _
Ra Ra T4
1
Y + & NH, NH 2 TMSA, \‘( \ 1/
! ‘ l ¥ [l o Le N—0Q’
la 0 l i Qt=a2=N
0
LG
) 0 m) @

Cho amit ¢ cong thirc (h) phan ing v6i N,N-dimetylamit dimetyl axetal (g) aé

tao ra cac hop chit c6 cong thue (i), sau d6 cho phan Gmg véi hydrazin (j) trong diéu
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kién axit d tao ra cac hop chét c6 cong thirc (d). Vi du, cho hop chét cé cong thire (h)
phan tmg véi N,N-dimetylamit dimetyl axetal c6 cong thirc (g) trong dung moi thich
hop, nhu CH2Cl ¢6 gia nhiét hdi luu tao ra cac hop chit c6 cong thire (i). Sau khi loai
b6 dung mdi, cho cac hop chat c6 cong thirc (i) phan tng véi hydrazin dugc thé ()
trong dung mdi thich hgp nhu 1,4-dioxan, axit axetic hodc hdn hop céc dung mdi nhu
vy & nhiét d6 nam trong khoang tir khoang 20 dén 100 °C d8 tao ra cac hop chit c6
cong thire (d) ma sau d6 c6 thé dugce tach va, néu cn va néu mubn, dugc tinh ché theo

cac phuong phép da biét 15 trong linh vuc k§ thuat nay, nhu sic ky.

Theo cach khac, cho dan xuét axit carboxylic c6 cong thitc (k) phan Ung véi
amin c6 cong thire (1) va bazo thich hop, nhu trietylamin hodc DIPEA, trong dung mdi
thich hop, nhu toluen, & nhiét d6 nidm trong khoang tir khoang 0 dén 120 °C. Sau do,
céc hop chét thu duge (m) c6 thé duoc tach va, néu cn va néu mudn, dugc tinh ché
theo cac phuong phap da biét 13 trong linh vuc k¥ thuat ndy, nhu sac ky. Cho amit thu
duoc c6 cdng thirc (m) phan tng véi phospho pentaclorua trong dung moéi thich hop,
nhu CH2Clp, & nhiét dd trong phong va sau dé cho trimetylsilyl azit vao hén hop & 0
°C va hdn hop dwoc khudy & nhiét d§ trong phong tao ra cac hop chét ¢6 cong thirc (d)
ma sau d6 ¢6 thé duoc tach va, néu can va néu mubn, duoe tinh ché theo cac phuong

phap da biét 16 trong linh vyc k§ thuat nay, nhu sic ky.

N,N-dimetylamit axetal c¢6 cdng thic (g), amit c6 cdng thic (h), dan xuét axit
carboxylic ¢6 cdng thire (k) va hydrazin ¢ cong thirc (j) ¢6 ban trén thi trudng hodc co
thé duoc tdng hop theo cic phuong phap da biét dbi véi ngudi c6 hidu biét trung binh
trong linh vuc k¥ thuat nay.

Céc hop chét c6 cong thire I’ ¢6 thé duge diéu ché nhu duge minh hoa trong so

dd duéi day, trong d6 R!, R%, R3, R*, R’ va Y dugc xé4c dinh nhu trén day.

So do 4
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Cho amit c6 cong thic (n) phan Gng véi N,N-dimetylamit dimetyl axetal c6
cong thic (g) dé tao ra cac hop chét ¢ cong thirc (0) ma sau d6 cho phén (mg véi
hydrazin dugc thé ¢6 cong thirc (j) trong diéu kién axit d8 tao ra cac hop chét ¢ cong
thitc I°. Vi du, cho hop chat c6 cong thirc (n) phan Ung véi N,N-dimetylamit dimetyl
axetal c6 cong thic (g) trong dung méi thich hop, nhu CH2Cla ¢6 gia nhiét hdi luu ¢
tao ra cac hop chit ¢6 cong thirc (0). Sau khi loai bd dung méi, cho cac hop chét ¢6
cbng thirc (o) phan tng véi hydrazin duoc thé c6 cong thirc (j) trong dung mdi thich
hop nhu 1,4-dioxan,axit axetic hodc hon hop cdc dung mdi nhu vay & nhiét do nam
trong khoang tir khoang 20 dén 100 °C. Sau d6, cac hop chit ¢6 cong thirc I"” ¢6 thé
duoc tach va, néu can va néu mubn, duoc tinh ché theo cac phuong phéap da biét 5

trong linh vuc k¥ thudt nay, nhu sic ky.

Céc amit can thiét c¢6 cong thie (n) c6 thé duoc diéu ché nhu duge minh hoa

trong so d6 dudi day, trong d6 R!, R%, R3, va Y duoc x4c dinh nhu trén day.

So dd 5
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Cho amino amit ¢6 cong thirc (p) phén Gng véi axit carboxylic c6 cong thirc (b)
dé tao ra cac hop chét c6 cong thic (n). Vi du, hdn hop amino amit c6 cdng thire (p),
axit carboxylic (b), tic nhan két hop thich hop, nhu T3P®, HATU, DCC hoac HOBt,
bazo thich hop nhu trietylamin hodc DIPEA, trong dung mdi thich hop, nhu etyl axetat
hodc DMF duoc tron 13n & nhiét do ndm trong khoang tir khoang 0 dén 100 °C dé tao
ra cic hop chét c6 cong thirc (n) ma sau do c6 th duoc tach va, ndu cin va néu mudn,

duoc tinh ché theo cac phuong phap da biét 13 trong linh vuc k¥ thuat ndy, nhu séc ky.

Theo cach khac, cho axit amin c6 cong thirc (q) phan Ung véi thionyl clorua
trong dung mdi thich hgp, nhu MeOH, & nhiét d6 trong phong dé tao ra amino este ¢
cong thic (r). Cho amino este thu duge (r) phan tmg véi aldehyt hodc keton, tac nhan
khir thich hop, nhu natri triaxetoxyborohydrua, tdc nhan khtr hydrat, nhu Na;SOa,
trong dung moi thich hop, nhu axit axetic, & nhiét do trong phong dé tao ra cac hop
chét ¢6 cong thire (s). Sau d6, cho amino este thu duge c6 cong thire (s) phan ung véi
axit carboxylic ¢6 cong thirc (b), tic nhan két hop thich hop, nhu T3P®, bazo thich hop
nhu DIPEA, trong dung mdi thich hgp, nhu etyl axetat & khodng 90 °C dé tao ra amido
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este ¢6 cong thire (t) ma sau do6 co thé dugc tach va, néu can va néu mudn, duoc tinh
ché theo céc phuong phap da biét rd trong linh vuc k¥ thuét nay, nhu sic ky. Cho
amido este thu duoc cé cong thirc (t) phan Gng véi magie nitrua trong dung moi thich
hop, nhu MeOH & khoang 80 °C trong dng dugc bit kin d tao ra cac hop chét ¢ cong
thirc (n) ma sau d6 c6 thé dugc tach va, néu cin va néu muébn, duoc tinh ché theo céc

phuong phap da biét 15 trong linh vuc k§ thuat nay, nhu sic ky hodc chiét.

Céc hop chit c6 cong thire (b) va (q) c6 ban trén thi trudng. Cac hop chit amino
amit can thiét c6 cong thirc (p) ¢ ban trén thi trudng hodc ¢b thé duoc didu ché nhu
duoc minh hoa trong so dd duéi day, trong d6 R}, R® va Y dugc x4c dinh nhu trén déy
va LG 1a nhém rdi chuyén thich hop.

Céc hop chit c6 cong thire (c) va (h) ¢6 ban trén thi trudng.

3
Ra R
N
NH
1 LG NH 2
R\ + \Y . R1/ \Y
NH,
o

® ° ®)

(c)

So dd 6

Cho amin c6 cong thirc (¢) phan ing véi amit c¢6 cdng thic (h) dé tao ra cac hop
chit ¢6 cong thirc (p). Vi du, hdn hop amin c6 cdng thirc (), amit ¢6 cong thic (h),
bazo thich hop, nhu K2CO3 hoac DIPEA trong dung mdi thich hop, nhu axetonitril
hodc DMF dugc tron 13n & 25-80 °C dé tao ra cac hop chét ¢6 cong thirc (p) ma sau d6
¢6 thé duoc tach va, néu can va néu mubn, duge tinh ché theo cic phuong phép da biét

13 trong linh vyc k¥ thuat nay, nhu sdc ky.

So dd 7
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NH,

2 R4/NH R2 O 3
4
R1__NH ? o R\‘?o R’ 0 YF R
2 )\ Y — S 1/N~ N
ha 90N OH RS AR RTYT YN
NH B R3 N\/<
0 NH, 5
R

(@ U] ® )

Cho amidin hydroclorua c¢6 cong thirc (q) phan g v6i axit c6 cong thie (r) dé
tao ra céc hop chét c¢6 cong thirc (t), ma sau d6 cho phan tmg véi hydrazin duge thé ¢6

cong thirc (j) trong diéu kién axit dé tao ra cdc hop chat c6 cong thirc I””.
Vi du thwe hién sang ché

Vi du diéu ché 1

2-[5-(1-bromoetyl)-1,2,4-triazol-1-yl]pyridin

Cho N,N-dimetylamit dimetylaxetal (3,00 mL) vao dung dich 2-
brompropanamit (2,28 g) trong CHz2Clz (50 mL) va khudy gia nhiét hdi Iuu trong 1 gid.
Lam lanh xudng nhiét d trong phong, cd dac bang 4p sudt thip, hoa tan phan cin
trong 1,4-dioxan/AcOH (15 mL/15 mL), cho 2-hydrazinopyridin (1,80 g) vao va
khudy & 90 °C trong 2 gio. Lam lanh xudng nhiét d6 trong phong, c6 dic bing ap sﬁét
thip, phan bd phan cin vao gitta NaHCOs (bdo hoa trong nudc) va CHzCla. Tach cac
16p, chiét pha nuéc ba 14n bang CH2Cla, 1am khd céc phan doan chiét hitu co thu gom
duoc trén MgSOs, loc, ¢6 dic béng 4p suét thap va tinh ché phin cin bang sic ky, thu
duge 2-[5-(1-bromoetyl)-1,2,4-triazol-1-yl]pyridin (2,82 g, 74%). LCMS (phuong
phép 2): R¢ 1,31 phut, m/z (ES+) =253 [M("Br)+H]" va 255 [M( 81Br)+H]".

Vi du diéu ché 2
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e
N
BFJ\(N‘
I N
N/
2-[5-(1-bromoetyl)-1,2,4-triazol-1-yl]pyrimidin

Cho N,N-dimetylamit dimetylaxetal (3,3 mL) vao dung dich 2-brompropanamit
(2,5 g) trong CH2Clx (30 mL) va khudy gia nhiét hdi luu trong 1,5 gio. Lam lanh
xudng nhiét d trong phong, cd dic bing 4p suét thp, hoa tan phan cin trong 1,4-
dioxan/AcOH (15 mL/15 mL), cho 2-hydrazinopyrimidin (2,2 g) vao va khudy & 50 °C
qua dém. Lam lanh xudng nhiét d§ trong phong, cd dac bang ap suét thip va phan bb
phan cin vao gifta nuée va EtOAc. Tach cac 16p, rira pha hitu c6 bang NaHCOj3 (bdo
hoa trong nudce), 1am khd pha hitu co trén MgSOs, loc, cd dic bang 4p suét thip va
tinh ché phan cin bing sic ky, thu duge 2-[5-(1-bromoetyl)-1,2,4-triazol-1-
yl]pyrimidin (2,0 g, 48%). LCMS (phuong phap 4): R¢ 0,55 phut, m/z (ES+) = 254
[M(Br)+H]* va 256 [M(®'Br)+H]*.

Vi du diéu ché 3

O

—_—
NN
N
NJ\(.
| N

N-(xyclopropylmetyl)-1-[2-(2-pyridyl)-1,2,4-triazol-3-ylJetanamin

Cho xyclopropanmetylamin (8,29 mL) vao huyén phu 2-[5-(1-bromoetyl)-
1,2,4-triazol-1-yl]pyridin (12,2 g) va K2COs (20,1 g) trong DMF (100 mL) va khudy
hdn hop & 80 °C trong 2 gid. Lam lanh hdn hop xudng nhiét dd trong phong va loc qua
Celite® rira bang EtOAc. C6 dic dich loc bing 4p suét thip va phan bb phan cin vao
gitta nudc va EtOAc. Tach cac 16p va chiét 16p nuéc hai lan bang EtOAc. Lam kho
cac phan doan chiét hitu co thu gom duge trén MgSOa, loc, co déc bang ap suét thap
va tinh ché phin cin bing sic ky, thu duge N-(xyclopropylmetyl)-1-[2-(2-pyridy])-
1,2,4-triazol-3-yl]etanamin (11,4 g, 97%). 'H NMR (400 MHz, CDCl3) & ppm —0,09-
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0,11 (2H, m), 0,36-0,47 (2H, m), 0,83-1,03 (1H, m), 1,59 (3H, d, J 6,6 Hz), 2,29 (1H,
dd, J 11,9, 7,5 Hz), 2,50 (1H, dd, J 11,7, 6,6 Hz), 4,96 (1H, q, J 6,8 Hz), 7,31-7,38
(1H, m), 7,90-7,93 (2H, m), 7,97 (1H, s), 8,52 (1H, dt, J 4,7, 1,3 Hz).

Céc hop chét cua cac Vi du didu ché 4-19 néu trong bang 1 ¢ thé duoc didu

ché vé co ban nhu dugc mo ta trong Vi du diéu che 3.

Béang 1

Vidu
diéu Cau trac
ché

Hop chit

Dit liéu phan
tich

Luuy

amin

N-[1-[2-(2-pyridyl)-
1,2,4-triazol-3-

yl]etyl]prop-2-yn-1-

"H NMR (400
MHz, CDCl3) 6
ppm 1,60 (3H,
d, J 6,8 Hz),
2,07 (1H, d,J
4,9 Hz), 3,07
(1H, s), 3,38
(1H, dd, J 16,7,
2,5 Hz), 3,49
(1H, dd, J 16,8,
2,5 Hz), 5,03
(1H, q,J 6,8
Hz), 7,29-7,40
(1H, m), 7,93
(2H, dd, J 3,7,
1,2 Hz), 7,99
(1H, s), 8,54
(1H, dt, J 4,9,
1,4 Hz)
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"H NMR (400
MHz, CDCl3) 8
ppm 0,86 (3H, t,
J 7,4 Hz), 1,42—
1,54 (2H, m),
1,56 3H, d,J
6,9 Hz), 2,42
(1H, ddd, J
N
[ ) IN[-2-@epyridyh- |1l 67
: Hz), 2,50 (1H,
1,2,4-triazol-3- -
SN N, . |ddd,J 11,0, 8,1,
N r\}\//N yl]etyl]propan-1-amin 6.8 11z), 2,68
(1H, s), 4,84~
498 (1H, m),
7,34 (1H, td, J
4,9, 3,6 Hz),
7,87-7,95 (2H,
m), 7,99 (1H, d,
J 0,5 Hz), 8,48—
8,55 (1H, m)
N N-[3- LCMS:
— N A
NJ\(NQ clophe.nyl)metyl]-l-[Z- %’IEO?%§ giﬁ ; Thoi gian. phéan
©/\H N (2.-pyr1dy1)-1,2,4- . m/z (ES+) 314 ung: 20 gio
triazol-3-yl]etanamin [M+H]*
Cl
LCMS: o .
/ /\;‘ N-(oxetan-3-ylmetyl)- |(phuong phap Ellgl lgéagig b?rn
J\(N 1-[2-(2-pyridyl)-1,2,4- |7) R¢ 1,40 phut, | nﬁié ‘45 ’
o/?//\ NN N |triazol-3-ylJetanamin | m/z (ES+) 260 N
N—/ [M-+H]* trong phong
Thém 1,0
N . >
I V3,3 3-triflo-N-[1-[2-2- |FSM> | quong luon
=N (phuong pha & &
pyridyl)-1,2,4-triazol- €PNAD IDPEA; thoi
FaC~p N 7) R¢ 1,59 phut, | . e
NN 3-yl]etyl]propan-1- m/z (EST) 286 gian phan Ung:
N~ |amin (M+H]* 18 gio; T=50
°C
DIPEA duogc
st dung v&i
\ nhu va
7N |2-[1-[2-2-pyridyl)- I(ﬁl\foi y . gungur;giy
=N 11,2 4-triazol-3- TR 1 % 5p ph?’lt thay cho
. t 1, ) R e
NCANJ\!\/N‘N yl]etyle.trr}mO] m/z (BS+) 229 K‘2CO3,7thq1
H N axetonitril [M-+H]* gian phan Ung:
18 gio; T =
nhiét do trong
phong
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amin dugc st

7N N-[(2,2- LCMS: dung lam tac
_N |dicloxyclopropyl) (phuong phap |nhéan gidi han;
10 \ J\(N‘ metyl]-1-[2-(2- 7) R: 1,69 phut, |thoi gian phén
VAH r\} \//N pyridyl)-1,2,4-triazol- |m/z (ES+) 312 |ung: 16 gio; T
cl cl 3-yl]etanamin [M+H]* = nhiét do
trong ph(‘)pg
~ LCMS: Dung mot:
’ floetyl)-1-2-  |(phwong phap | MeeN: T =
Noon  (NV-@Afloetyl)-1-Q- | (phuong phap | iar 45 13
11| ;‘7/ pyrimidin-2-yl-1,2,4- |4) R; 0,31 phut, Lo thoi gian
NN [triazol-3-yletanamin | m/z (BS+)237 | 20 S
N/ [M+H]* gié &
Y LCMS: Dung mi:
N on|3-Alo-N-[1-(2- (phuong phép  |MeCN; T =
12 J [pyrimidin-2-y1-1.2.4- | S T0R P bt |nhiet d b
FOONONTN [ triazol-3- ; ’ P
H N/ Detvl l-ami m/z (ES+) 251  |luu; thoi gian
yhetylpropan-1-amin | g . phan tmg: 1 gid
7N [3,3,3-triflo-N-[1-(2- (Lflﬁg \. |Dung moi:
3 "N |pyrimidin-2-yl-1,2,4- 51; R0 §3p h%t MeCN; T =
FiCo AN |triazol-3- (B gy |mhiét 40 hdi
Ho N/ 1)etyl]propan-1-amin m/z (ES+) luu
N/ Yy [M +H]+
LCMS: A
N///\ N-(xyclopropylmetyl)- (phwong phép Dung mdi:
N 1-(2-pyrimidin-2-yl- .. |[MeCN; T =
14 . 5) R: 0,34 phl.lt, cns AA L As
N 1,2,4-triazol-3- nhiét do hoi
V/\ NN Det . m/z (ES+) 245 luu
N_/ yl)etanamin [M+H]
) Dung mbi:
TN V@pyrimidin2: | SR [MeCN; thoi
%N yl-1,2,4-triazol-3- .. |gian phan Ung:
15 N yletyl|prop-2-yn-1- 4) R: 0,31 phut, 16 gio; T =
= N ; m/z (ES+) 229 2
H N amin [M+H]* ﬁinua dohodi
DIPEA (1,0
duong luong)
va NaH (2,0
| N LCMS: duong luong)
- =N | N-(2-floetyl)-1-[2-(2- |(phuong phdp |duoc sit dung
16 F\/\NJ\‘/N_ pyridyl)-1,2,4-triazol- |8) R¢2,88 phut, |thay cho
Ho \//N 3-yl]etanamin m/z (BES+) 236  |K2COs3; thoi
[M+H]* gian phan Ung:
18 gio; T =
nhiét do trong
phong
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~ LCMS: MO ths
N N-etyl-1-(2-pyrimidin- |(phuong phap . .
=N . gian phan Ung:
17 g 2-yl-1,2 4-triazol-3-  |4) Re0,39 phit, |70 5
TN yl)etanamin m/z (BS1) 219 | B0 D PEE
///\ LCMS: Dung méi:
N__n N-metyl-1-(2- (phuong phap |MeCN; thoi
18 E/ pyrimidin-2-yl-1,2,4- |4) R¢ 0,29 phtit, |gian phan Gmg:
D triazol-3-yl)etanamin |m/z (ES+) 205 |1 gid; T = nhiét
N7/ [M+H]" d6 hdi luu
g LCMS: Dung moéi:
N 2-[1-(2-pyrimidin-2- , .
Nq 1_[1 2( 48;]1&1201_3_ (phuong phap | MeCN; thoi
19 R J\(I yl)e; famino] 4)R; 0,37 phut, |gian phan @mg:
NN (YUeEam m/z (BS+) 230 |1 gid; T = nhiét
H N axetonitril IMHH] 46 hoi lwu

Vi du diéu ché 20

N
—N
iy
N/

1-(2-pyrimidin-2-yl-1,2,4-triazol-3 -yl)etanamin

Cho amoniac (7 M trong MeOH, 15 mL) vao 2-[5-(1-bromoetyl)-1,2,4-triazol-

1-yl]pyrimidin (1,14 g) va khudy & nhiét d trong phong trong 24 gid. Cb déc béng ép

suét thdp, thu dugc 1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etanamin (1,27 g, do tinh
khiét 61%, 90%). LCMS (phuong phap 5): R: 0,35 phut, m/z (ES+) = 191 [M+H]".

Vi du diéu ché 21

(2,2-difloxyclopropyl)metyl metansulfonat
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Cho metansulfonyl clorua (600 pL) vao hén hop trietylamin (1,4 mL) va (2,2-
difloxyclopropyl)metanol (677 mg) trong CH2Cl> (10 mL) ¢ 0 °C va khudy trong 2
gid. Lam 4m dén nhiét do trong phong va khudy qua d&m. Phan bb vao gita nude va
CH,Cl, tach cac 16p, chiét pha nuéc hai lan bang CH>Cl,, 1am kho céc phan doan
chiét hitu co thu gom duoc trén NazSO4, loc va cd dac bing 4p suét thip, thu duoc
(2,2-difloxyclopropyl)metyl metansulfonat (1,17 g, 86%). '"H NMR (400 MHz, CDCls)
& ppm 1,27-1,35 (1 H, m), 1,63 (1 H, tdd, J 11,4, 8,2, 4,9 Hz), 1,97-2,14 (1 H, m),
3,04 3H,s), 4,184,38 (2 H, m).

Vi du diéu ché 22

—_—

/

i

N

N/]\(-

| N

Ry
F F

N-[(2,2-difloxyclopropyl)metyl]-1-[2-(2-pyridyl)-1,2,4-triazol-3-yl]etanamin

Cho amoniac (bdo hoa trong MeOH, 1,8 mL) vao 2-[5-(1-bromoetyl)-1,2,4-
triazol-1-yl]pyridin (1,80 g) trong bng dugc bitkin & 0 °C va khudy trong 1 gid. Dé 4m
dén nhiét do trong phong va khudy qua dém. C6 dic béng 4p suit thap va nghién tinh
ché phén can trong pentan, thu duge 1-[2-(2-pyridyl)-1,2,4-triazol-3-yl]etanamin (1,10
g, 82%). LCMS (phuong phap 8): R 2,51 phut, m/z (ES+) =190 [M+H]*.

Cho (2,2-difloxyclopropyl)metyl metansulfonat (500 mg) vao hdn hop 1-[2-(2-
pyridyl)-1,2,4-triazol-3-yl]etanamin (660 mg) va KoCOs (1,11 g) trong DMF (5,0 mL)
va khudy & nhiét @ trong phong qua dém. Pha lodng bing nudc va chiét ba lan bang
EtOAc. Rira céc dich chiét hitu co bang NaCl (bdo hoa trong nudc), lam kho trén
Na2SO4, loc, cd dic bing 4p suét thip va tinh ché phdn cin bang sic ky, thu dugc N-
[(2,2-difloxyclopropyl)metyl]-1-[2-(2-pyridyl)-1,2,4-triazol-3-yl]etanamin (250 mg,

32%). LCMS (phuong phép 7): R: 1,66 phut, m/z (ES+) = 280 [M+H]".

Vi du diéu ché 23
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HN\[(L
Br
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2-bromo-N-pyrimidin-2-yl-propanamit

Cho 2-aminopyrimidin (1,72 g) va trietylamin (1,85 mL) vao 2-
bromopropanoyl clorua (900 pL) trong toluen (30 mL) va khudy gia nhiét hdi lwu
trong 2 gio. Lam lanh xubng nhiét dd trong phong va phan bd vao gitta NaHCO3 (bdo
hoa trong nudc) va EtOAc, tach céc 16p, 1am khd pha hitu co trén MgSOs, loc, ¢6 déc
bang ap sut thip va tinh ché phan cin bang sic ky, thu duoc 2-bromo-N-pyrimidin-2-
yl-propanamit (750 mg, 40%). '"H NMR (400 MHz, CDCl3) & ppm 1,64 (3 H, d, J 6,7
Hz), 5,03 (1 H, q,J 6,7 Hz), 7,20 (1 H, , J 4,8 Hz), 8,67 (2 H, d, /4,9 Hz), 10,42 (1 H,
S).

Vi du diéu ché 24

2-[5-(1-bromoetyl)tetrazol-1-yl]pyrimidin

Cho phospho pentaclorua (360 mg) vao dung dich 2-bromo-N-pyrimidin-2-yl-
propanamit (304 mg) trong CH2ClL (6,5 mL) va khudy & nhiét do trong phong trong 5
gitr. Lam lanh xuéng 0 °C, cho trimetylsilyl azit (280 L) vao, l1am 4m dén nhit do
trong phong va khudy qua dém. Phan bd vao gitta NaHCO; (bdo hoa trong nudc) va
CH>Cl,, tach cac 16p va rira pha hitu c6 bang nudc. Lam khd pha hitu co trén MgSOs,
loc, ¢d dic bing ap suét thip va tinh ché phan cin béng sic ky, thu dugc 2-[5-(1-
bromoetyl)tetrazol-1-yl]pyrimidin (333 mg, 38%). 'H NMR (400 MHz, CDCls) 8 ppm
2,20 (3 H, d, J 6,9 Hz), 6,16-6,22 (1 H, m), 7,57 (1 H, t, J 4,9 Hz), 9,00 (2 H, dd, J
4,9,1,1 Hz).
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Vi du diéu ché 25

7
N N

Y
N
’\\l\ / N

N—-N H/¥

N-(xyclopropylmetyl)-1-(1-pyrimidin-2-yltetrazol-5-yl)etanamin

Cho K2COs (213 mg) va xyclopropylmetanamin (90 pL) vao dung dich 2-[5-(1-
bromoetyl)tetrazol-1-yl]pyrimidin (120 mg) trong axetonitril (2,0 mL) va khudy gia
nhiét hdi luu trong 3,5 gid va & nhiét dd trong phong trong 5 ngay. Co dac bang ap
suét thp, phan bé phin cin vao gifta nudc va EtOAc, tich cac 16p va chiét pha nudc
bang EtOAc. Lam kho cac phan doan chiét hiru co thu gom duogc trén MgSOs, loc, ¢b
dic bing 4p suit thdp va tinh ché phin cin bing sic ky, thu dugc N-
(xyclopropylmetyl)-1-(1-pyrimidin-2-yltetrazol-5-yl)etanamin (34 mg, 29%). LCMS
(phuong phap 5): R 0,56 phut, m/z (ES+) =246 [M+H]".

Vidul

CF; ~
Facq @1
N\
OJ%JN
N-(xyclopropylmetyl)-N-[1-[2-(2-pyridyl)-1,2,4-triazol-3-yl]etyl]-3,5-
bis(triflometyl)benzamit

Cho axit 3,5-bis(triflometyl)benzoic (12,1 g) vao dung dich N-
(xyclopropylmetyl)-1-[2-(2-pyridyl)-1,2,4-triazol-3-yl]etanamin (10,4 g) va DIPEA
(24,6 mL) trong EtOAc (415 mL) va khudy hdn hop & nhiét do trong phong trong 10
pht. Cho T3P® (>50 % trong luong trong EtOAc, 45,7 mL) vao va khudy & nhiét do
trong phong qua dém. Phan bb hdn hop vao gilta nude va EtOAc, tach cac 16p va ria

pha hitu co 13n luot bang nudc, NaHCOs (béo hoa trong nude) va NH4Cl (bdo hoa
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trong nudce). Lam kho trén MgSOs, loc, co dic bang 4p suét thap v tinh ché phén cin

bang sic ky, thu duoc N-(xyclopropylmetyl)-N-[1-[2-(2-pyridyl)-1,2,4-triazol-3-
ylletyl]-3,5-bis(triflometyl)benzamit (17,2 g, 83%). LCMS (phuong phap 2): R 1,86
phut, m/z (ES+) = 484 [M+H]".

Céc hop chét ciia cac vi du 2-32 va 50-60 néu trong bang 2 ¢ thé duoc didu

ché vé co ban nhu dugc mo ta trong vi du 1.

Bang 2
Vi X ’ e Phuong phép ’
du Cau trac Hop chat LCMS Luuy
T Y [3,5-diclo-N- LCMS (phuong
5 )\(N (xyclopropylmetyl)-N-[1- |phéap 2): Rt 1,79
o7 NN [2-(2-pyridyl)-1,2,4- phut, m/z (ES+) =
Y/ triazol-3-yl]etyl]benzamit |416 [M+H]"
Cl cl
! /\N 3,5-diclo-N-propyl-N-[1- LC,MS @huong Thoi gian
. phap 2): R¢ 1,78 .
3|, J\(N_ [2-(2-pyridyl)-1,2,4- : _ |phan tmg 48
J NS triazol-3-yl]etyl]benzamit phut, m/z (ES+) = gio
H 404 [M+H]*
OCF,
Q N-(xyclopropylmetyl)-N- |LCMS (phuong
4 J\(N [1-[2-(2-pyridyl)-1,2,4-  |phap 1): Rt 2,59
TN N triazol-3-yl]etyl]-3- phut, m/z (ES+) =
% (triflometoxy)benzamit 432 [M+H]*
CN N
N N-[(3-clophenyl)metyl]- |LCMS (phuong
5 )\(N‘ 3-xyano-N-[1-[2-(2- phap 1): Rt 2,52
o 2 S pyridyl)-1,2,4-triazol-3- | phtt, m/z (ES+) =
7@) yl]etyl]benzamit 443 [M+H]*
cl X 3-clo-N-
" (o (xyclopropylmetyl)-N-[1- LC,MS @humg
o . phép 1): Rt 2,68
6 St | [22-pyridyD)-1,2.4- " _
Nt/ ; phut, m/z (ES+)
% triazol-3-yl]etyl]-5- 450 [M+H]*
(triflometyl)benzamit
ror~(" () |3-clo-N-prop-2-ynyl-N- |LCMS (phuong
7 \q }\( [1-[2-(2-pyridyl)-1,2,4-  |phdp 1): R¢2,55

triazol-3-yl]etyl]-5-
(triflometyl)benzamit

phut, m/z (ES+) =
434 [M+H]*
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e~y @ 3-clo-N-propyl-N-[1-[2- |[LCMS (phuong
g /\\(N (2-pyridyl)-1,2,4-triazol- |phap 1): R¢2,70
omNT LN 3-yl]etyl]-5- phut, m/z (ES+) =
H (triflometyl)benzamit 438 [M+H]*
FiC N-(xyclopropylmetyl)-N-
T%?'N () |[1-[2-Q-pyridyl)-1,2,4- L&Mf)@ﬁ";ﬁ Thoi gian
9 N, triazol-3-ylJetyl]-5- PP L) B¢ 43% | phan tmg 2
07N Y N h /z (ES+) =
Y trif] Dovridin-- phut, m/z (ES+) s
% (triflometyl)pyridin 417 [MHH] gio
carboxamit
F4CO cl @ 3-clo-N- LCMS( h Thai oi
) LT phuong 01 gian
v |(syclopropylmetyl)-N-[1-| 1 '4)"R 275 | phan tmg 2
10 P [[2-(2-pyridy])-1,2,4- , L
° N/ . phut, m/z (ES+) = |gio
{‘ triazol-3-yl]etyl]-5- 466 [M-+H]" T =50 °C
(triflometoxy)benzamit
[ N-(2-floetyl)-N-[1-[2-(2- |LCMS (phuong
11 | ee i NJ\(" pyridyl)-1,2,4-triazol-3-  |phap 1): Rt 2,63
Q)\ ) |ylletyl]-3,5- phut, m/z (ES+) =
cry F bis(triflometyl)benzamit {476 [M+H]"
= @ N-[1-[2-(2-pyridyl)-1,2,4- |LCMS (phuong
12 NN triazol-3-yl]etyl]-3,5- phap 1): R: 2,77
@*o N7 bis(triflometyl)-N-(3,3,3- |phit, m/z (ES+) =
T triflopropyl)benzamit 526 [M+H]*
R~ [, |N-(oxetan-3-ylmetyl)-N- |LCMS (phuong
13 J\(N\ [1-[2-(2-pyridyl)-1,2,4- |phép 1): R¢2,51
o7 NN triazol-3-yl]etyl]-3,5- phut, m/z (ES+) =
! bis(triflometyl)benzamit {500 [M+H]*
@ N-(xyanometyl)-N-[1-[2- |LCMS (phuong
14 | e § L 7" |(2-pyridyl)-1,2,4-triazol- |phdp 1): R¢2,58
\Q)J\NKCNI\} N 3-yl]etyl]-3,5- phut, m/z (ES+) =
FiC bis(triflometyl)benzamit |469 [M+H]"
o N-prop-2-ynyl-N-[1-[2- |LCMS (phuong .
s | re BT | @pyridyl1 24-riazol- |phip 1): Ri 2,60 gﬁ;‘l e 48
\Q)L \L//N 3-yl]etyl]-3,5- phut, m/z (ES+) = o
Lo bis(triflometyl)benzamit |468 [M+H]* &
FaC_ 3 N N‘[(2,2-
L~ A difloxyclopropyl)metyl]- LCMS (phuong
T4 ) Fr 4 |phap 1): Ri 2,72
16 | oMy | N-[1-[2-Q2-pyridyD)-1,2,4- |25 _
W . huat, m/z (ES+) =
A EYS b
triazol-3-ylJetyl]-3,5 520 [M+H]*
FOF bis(triflometyl)benzamit
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FaC CFy _ -
[ fN N[22 LCMS (phuong
dicloxyclopropyl)metyl]- hép 1): R: 2,83
17 N-[1-[2-(2-pyridyl)-1,2,4- [P1EP 1) L85
‘/ . phut, m/z (ES+) =
% triazol-3-ylJetyl]-3,5- | 5oy e
bis(triflometyl)benzamit
F,00 Q 3-clo-N-prop-2-ynyl-N-  |LCMS (phwong
13 q [1-[2-(2-pyridyl)-1,2,4-  |phap 1): R 2,60 T=80°C
_/ triazol-3-yl]etyl]-5- phut, m/z (ES+) =
// (triflometoxy)benzamit 450 [M+H]"
) | N-(2-floetyl)-N-[1-2-  |LCMS (phuong  |Luong gap
0 | e o i J\(r pyrimidin-2-yl-1,2,4- phap 2): R¢ 1,51  |ba cla axit
Q)L H N/ |triazol-3-yl)etyl]-3,5- phut, m/z (ES+) = |carboxylic
& F bis(triflometyl)benzamit 477 [M+H]" va T3P®
Y |N-[1-(2-pyrimidin-2-yl-
' pyrimidin-2-y
L )YIN 1.2, 4-triazol-3-yl)etyl]- L&Mg)@é‘“ﬁ% Thai gian
20 R 3,5-bis(triflometyl)-N- phap 2): Bt 1>/ | phan tmg 1
FiC o phut, m/z (ES+)= | .,
(3,3,3- 527 [M+H]* glo
L, triflopropyl)benzamit
Y |N-(3-flopropyl)-N-[1-(2- |LCMS (phuong
N\ N e .
o1 | e, &IN pyrimidin-2-yl-1,2,4-  |phap 2): R¢ 1,55 TE:Q %rljnl
KLM triazol-3-yDetyl]-3,5-  |phut, m/z (ES+) = pié e *‘fm
Lo bis(triflometyl)benzamit |491 [M+H]* gl p
FsCO o _
N@ 3-clo-N-(2-floetyl)-N-[1- |LCMS @huong Thoi gian
2 N (2-pyrimidin-2-yl-1,2,4- |phép 2): R¢ 1,50 phan mg 1
oTNT TN triazol-3-yl)etyl]-5- phut, m/z (ESH) = |7,
H N/ gioy
It (triflometoxy)benzamit 459 [M+H]"
FsC “ /ﬁ A
3 N N 3-clo-N-(2-floetyl)-N-[1- |LCMS (phwong  |Luong gap
73 )\(N\ (2-pyrimidin-2-yl-1,2,4- |phap 4): R 1,30 doi cua axit
o NN /) |triazol-3-yl)etyl]-5- phtt, m/z (ES+) = |carboxylic
(triflometyl)benzamit 443 [M+H]* va T3P®
F
FaC cl Y
NYN 3-clo-N-(3-flopropyl)-N- |LCMS (phuong
o4 N)\(N\N [1-(2-pyrimidin-2-yl- phép 5): R¢ 2,41
° 2 N/ |1,2,4-triazol-3-yl)etyl]-5- |phut, m/z (ES+) =
| (triflometyl)benzamit 457 [M+H]*
F
FsCO R
NN 3-clo-N-(3-flopropyl)-N- |LCMS (phuong
55 k( [1-(2-pyrimidin-2-yl- phép 5): R¢ 2,46
1,2,4-triazol-3-yl)etyl]-5- |phut, m/z (ES+) =
J) (triflometoxy)benzamit 473 [M+H]"
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3-clo-N-[1-(2-pyrimidin-

LCMS (phuong

2-yl-1,2,4-triazol-3- e Thoi gian
26 yDetyl]-5-(triflometyl)-N- gﬁzlt’, Z)ZR(%E?: phan g 3
(3,3,3- 493 [M+H]* glo
triflopropyl)benzamit
3-clo-N-[1-(2-pyrimidin-
2-yl-1,2,4-triazol-3- L&Mg)gﬁﬁm;g% . | Thoi gian
27 yDetyl]-5-(triflometoxy)- [Prab 20 = 528 | phan ung 3
phut, m/z (ES+)= | .,
N-(3,3,3- 509 [M+H]* g1o
triflopropyl)benzamit
N—(xycloprqpylmetyl)—N— LCMS (phuong
[1-(2-pyrimidin-2-yl- hao 4): R. 0.74
28 1.2,4-triazol-3-yl)etyl]-5- |PR4P 4): R 0,74
(triflometyl)pyridin-3- | Db /2 (BS+) =
. 418 [M+H]*
carboxamit
N-[1-(2-pyrimidin-2-yl- :
1,2, 4-triazol-3-yDetyl]-5- LﬁMi)@é‘“;gi Thdi gian
29 (triflometyl)-N-(3,3,3- pha}ltn  (egy— |Phin(ng3
triflopropyl)pyridin-3- E 61(; ’[1\"/} +ZH(]+ )= gio
carboxamit
N-(2-floetyl)-N-[1-(2= |1 19 (phuong
pyrimidin-2-yl-1,2,4- hép 3): R 2,24
30 triazol-3-yl)etyl]-5- ph ,It’ e —
(triflometyl)pyridin-3- 21‘5 [1\”/} fP&]* )=
carboxamit
N-(3-flopropyl)-N-[1-(2-
pyrimidin-2-yl-1,2,4- L&Mg)ﬁp;“;g% Thoi gian
31 FaCﬁNJ\(N« triazol-3-yl)etyl]-5- phﬁf - (tEé by~ |phan tmg 1
N J) N (triflometyl)pyridin-3- 52 4 ,[M T gio
carboxamit
Thoi gian
gyﬁﬁf dlzn?lzn- }}’,11_]{2[,14_(2 LC,MS (phuong pb‘én ung 2
£ triazol-3-yhetyl] 5. |PRAP4:Ri0.67 - )gio Khong
(triflometyl)pyridin-3- phdt, m/z (E+S+) To|soaua trinh
carboxamit 402 [M+H] lam tinh
sach
Thoi gian
3-xyano-N- .
(xyclopropylmetyl)-N-[1- LhC Mi fpémﬁg P hanlghn:g L5
50 (2-pyrimidin-2-yl-12,4- |Phap4): Rt 147 1g10; Khong
triazol-3-yl)etyl]-5- Eggt’ﬁfH(%sﬂ B ;:O qﬁiﬁrmh
(triflometyl)benzamit [ ] szr:h '
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N-(xyclopropylmetyl)-N-

© [1-(2-pyrimidin-2-yl- LCMS (phuong
51 | o i )\(N‘ 1,2,4-triazol-3-yl)etyl]-  |phép 4): Rt 1,72
g \</N W [2,6- phut, m/z (ES+) =
L, bis(triflometyl)pyridin-4- |486 [M+H]"
carboxamit
AN
) N:)N 3-xyano-N-[1-(2- LI%M%@I:??‘;%
52 A, |pyrimidin-2-yl-1,2.4- puap 2): =
NC " . o ., |phut, m/z (ES+) =
N \ /N 2. p ut,
H N/ |triazol-3-yl)etyl]benzamit 320 [M+H]*
7N |N-etyl-N-[1-(2-pyrimidin- [LCMS (phuong .
N__ A
g | o ST |2124riazol 3 |phip4): Rt 163 Luong g3
3 Q)L) ) |yDetyl]-3,5- phit, m/z (ES+) = T‘;‘P"@ga
cF, bis(triflometyl)benzamit (459 [M+H]"
Thoi gian
7N, |3-xyano-N-prop-2-ynyl- |LCMS (phuong  |phaning 1
54 0 NTN N-[1-(2-pyrimidin-2-yl- |phap 4): Rt 0,54 |gid; Khong
Ne N)\( N |1,2,4-triazol-3- phut, m/z (ES+) = [c6 qud trinh
N-7
\s yDetyl]benzamit 358 [M+H]* lam tinh
sach
. Nq 3-xyano-N-metyl-N-[1- I};fal;)di)(pé?ﬁ% Thoi gian
55 /k(N\ (2-pyrimidin-2-yl-1,2,4- e 2 Y |phan ing 2,5
NC NN . .. |phut, m/z (ES+) = |7.,
| ~N—/ [triazol-3-yl)etyl]benzamit 334 [M+H]* gio
? N-(xyanometyl)-N-[1-(2- |LCMS (phuong
56 | reo It )\(N‘ pyrimidin-2-yl1-1,2,4- phap 4): Rt 1,60
’ Q/k N/ |triazol-3-yDetyl]-3,5- phat, m/z (ES+) =
| bis(triflometyl)benzamit |470 [M+H]*
Y - -N-[1-(2-
L 3 xyar.lo.N [1-2 LCMS @huong Thoi gian
57 | rc )\(N~ pyrimidin-2-yl-1,2,4- phép 4): Rt 1,06 hin fme 3
? Q)L N N/ |triazol-3-yl)etyl]-5- phut, m/z (ES+) = Pib g
L (triflometyl)benzamit 388 [M+H]* g
Thoi gian -
m 3-xyano-N-prop-2-ynyl- |LCMS (phuong  |phéantmg 1,5
i T IN-[1-(2-pyrimidin-2-yl- |phap 4): Rt 1,24  |git;; Khon,
58 | we NNy P &
\\»L// 1,2,4-triazol-3-yl)etyl]-5- |phut, m/z (ES+) = |c6 qua trinh
Lo (triflometyl)benzamit 426 [M+H]* lam tinh
sach
,@N 3-xyano-N-etyl-N-[1-2- |LCMS (phuong |y oo ooo o
59 | e i j\(N‘ pyrimidin-2-yl-1,2,4- phap 4): Rt 1,24 han fme 3
Q/‘LN\\ Vs |triazol-3-yl)etyl]-5- phut, m/z (ES+) = piéy &
(triflometyl)benzamit 416 [M+H]" g
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o}
N\
dissast

3-xyano-N-metyl-N-[1-
(2-pyrimidin-2-yl-1,2,4-
triazol-3-yl)etyl]-5-
(triflometyl)benzamit

LCMS (phuong
phap 4): Rt 1,04
phut, m/z (ES+) =
402 [M+H]*

Thoi gian
phén Umg 3
gio

Vi du 33

(\\\N
N Y
|

PN

N
J\ ; CF3
F3

/N
N\\
N—N

N-(xyclopropylmetyl)-N-[1-(1-pyrimidin-2-yltetrazol-5-yDetyl]-3,5-

bis(triflometyl)benzamit

Cho axit 3,5-bis(triflometyl)benzoic (43 mg) va T3P® (=50 % trong luong trong

EtOAc,130 pL) vao dung dich N-(xyclopropylmetyl)-1-(1-pyrimidin-2-yltetrazol-5-
yl)etanamin (30 mg) va DIPEA (73 pL) trong EtOAc (1,5 mL) va khudy & nhiét do

trong phong trong 2,5 gid. phan bb vao gitta nude va EtOAc, tich cac 16p va rira pha

hitu co 14n luot biang nude, NaHCO; (bdo hoa trong nude) va NH4CI (bdo hoa trong

nuéc). Lam khd pha hitu co trén MgSOs, loc, ¢d déc bing 4p suét thip va tinh ché

phin cin bing sic ky, thu duge N-(xyclopropylmetyl)-N-[1-(1-pyrimidin-2-yltetrazol-
5-yDetyl]-3,5-bis(triflometyl)benzamit (32 mg, 54%). LCMS (phuong phap 2): Rt 1,76
phut, m/z (ES+) = 486 [M+H]".

Vi du diéu ché 26

NH
/W :

@)

2-(prop-2-ynylamino)propanamit

Cho K2CO:s (55 g) va propargylamin (17 mL) vao 2-bromopropanamit (20,2 g)

trong axetonitril (320 mL) va khudy & 80 °C trong 3,5 gid va ¢ nhiét do trong phong
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qua dém. Co ddc bing 4p sudt thap, phan bd phan cdn vao giita nuée va EtOAc, tich
céc 16p va chiét pha nuéc hai 1an bang EtOAc. Lam kho cac phan doan chiét hiru co
thu gom duogc trén MgSOs, loc va cd dic bang ap suat thip, thu dugc 2-(prop-2-
ynylamino)propanamit (15,7 g, 93%). 'H NMR (400 MHz, CDCls) & ppm 1,36 (3 H,
d, J7,0 Hz), 1,58 (1 H, br s), 2,23 (1 H, t, J 2,4 Hz), 3,34 (1 H, dd, J 17,1, 2,4 Hz),
3,41 (1H, q,J7,0Hz),3,49 (1 H, dd, J 17,1, 2,5 Hz), 5,39 (1 H, br s), 6,93 (1 H, brs).

Vi du didu ché 27

:7/\Nﬁﬁ{Nm
H @)

2-(xyclopropylmetylamino)propanamit

Cho K2CO; (1,45 g) va xyclopropylmetanamin (560 pL) vao 2-
bromopropanamit (490 mg) trong axetonitril (8 mL) va khudy & 80 °C trong 1 gio.
Lam lanh xudng nhiét do trong phong, loc qua Celite® va rira bang axetonitril. Phan bb
phan cin vao gilta nuée va EtOAg, tach cac 16p va chiét pha nuéc hai 14n bang EtOAc.
Lam khd céc phan doan chiét hitu co thu gom dugce trén MgSOs, loc va b dic bang ap
sut thép, thu duogc 2-(xyclopropylmetylamino)propanamit (351 mg, 77%). 'H NMR
(400 MHz, CDCl3) 8 ppm 0,06-0,23 (2 H, m), 0,44-0,58 (2 H, m), 0,83-1,02 (1 H, m),
1,36 (3H, d, J 6,9 Hz), 1,73 (1 H, br s), 2,42 (1 H, dd, J 12,4, 6,9 Hz), 2,55 (1 H, dd, J
12,1, 6,6 Hz), 3,24 (1 H, q, J 6,9 Hz), 5,39 (1 H, br s), 7,18 (1 H, br s).

Vi du diéu ché 28

NN NHZ
Si NJ\,(
- i H

(0]
2-(trimetylsilylmetylamino)propanamit

Cho KoCOs (628 mg) va (aminometyl)trimetylsilan (341 mg) vao 2-
bromopropanamit (456 mg) trong axetonitril (5 mL) va khudy c6 gia nhiét hdi Ivu qua
dém. Lam lanh Xuéng nhiét do trong phong, loc, rua béng axetonitril va 1am kho chét

rén thu dugc bing 4p sudt thip, thu duoc 2-(trimetylsilylmetylamino)propanamit (512
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meg, 98%). "H NMR (400 MHz, CDCl3) 8 ppm 0,05 (9 H, s), 1,31 (3 H, d, J 6,9 Hz),
3,09 (1 H, q, J 6,9 Hz), 5,63 (1H, br s), 7,04 (1 H, br s).

Vi du didu ché 29

\NJ\KNW
H

[¢)
2-(metylamino)propanamit

Cho K»COs (4,15 g) va metylamin (2 M trong THF, 10 mL) vao 2-
bromopropanamit (1,53 g) trong axetonitril (30 mL) va khudy ¢ 80 °C qua dém. Lam
lanh xudng nhiét d trong phong, loc, rira bang MeOH va 1am khd chét ran thu duge
bang 4p sudt thip, thu dugc 2-(metylamino)propanamit (792 mg, 77%). "H NMR (400
MHz, DMSO-ds) & ppm 1,08 (3 H, d, J 6,9 Hz) 1,83 (1 H, br s) 2,18 (3 H, s) 2,77 -
2,90 (1 H, m) 6,92 (1 H, brs) 7,23 (1 H, br s).

Vi du diéu ché 30

L
o o

Fﬁ@/&

CF3

N—(2-amino-1-mety1-2—oxo-etyl)-N—prop-2-yny1—3,S-bis(triﬂometyl)benzamit

Cho DIPEA (73,7 g) vao dung dich 2-(prop-2-ynylamino)propanamit (24,0 g)
va axit 3,5-bis(triflometyl)benzoic (58,9 g) trong EtOAc (528 mL). Lam lanh xudng 0
°C va cho nho giot T3P® (>50 % trong lugng trong EtOAc, 170 mL) vao. Lam 4m dén
nhiét do trong phong va khudy qua d&m. Phan bd vao gilta nuéc va EtOAc, tach cac
16p, rira pha hitu ¢6 bang NaHCO3 (bdo hoa trong nuée) va NaOH (1 M trong nudc).
Lam kho pha hitu co trén NaxSO4, loc, cd dac bang &p suét thip va tinh ché phan cin
béng nghién tinh ché vé6i pentan, thu dugce N-(2-amino-1-metyl-2-oxo-etyl)-N-prop-2-
ynyl-3,5-bis(triflometyl)benzamit (50 g, 72%). LCMS (phuong phap 7): Rt 2,17 pht,
m/z (ES+) =367 [M+H]".
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Céc hop chit ctia cac Vi du didu ché 31-40 néu trong bang 3 c6 thé dugc didu

ché v& co ban nhu dugc md ta trong Vi du diéu ché 30.

Béang 3
Vidu N A
diéu Chu tric Hop chét D 11?u phan Luuy
ché tich
IIL N-(2-amino-1-metyl-2- |LCMS: e .
NJ}(N H, |oxo-etyl)-3-clo-N-prop- |(phuong phap Eﬁmlgl?g E?an
31 |« 0 2-ynyl-5- 2) R¢ 1,41 phut, | "8 * 819>,
° . . phut; tinh ché
(triflometoxy)benzamit |m/z (ES—) 347 bine séc kv
e, IM-H]- ang sac ky
Y wH, | N-(2-amino-1-metyl-2- LEMS: . | Thoi gian phan
N 2 (phuwong phap |, o
oxo-etyl)-3-xyano-N- .. |img 4 gid; tinh
32 o 3) Rt 2,07 phut 2.3 .
° (xyclopropylmetyl) / (Eé 1) 272 > |che bang sac
benzamit " ky
CN [M+H]
Y JH(NH N-(2-amino-1-metyl-2- %p(}:}:x/losn hé Thoi gian phan
13 | e T * |oxo-etyl)-3-clo-N- DR 1 ‘;’: 6p hllj'lt tng 30 phit;
’ ° (xyclopropylmetyl)-5- ¢ 5#0 POUL 1 inh ché bang
triflometvlb it m/z (ES+) 349 | ¢ 19
T (triflometyl)benzami [M+H]* sac ky
Iﬁ ,
NJYNHZ N-(2-amino-1-metyl-2- LEMS: .
FsC o oxo-etyl)-3-clo-N-prop- (phuong phip
34 ’ @0 D vnyl5e 4) Rt 1,33 phut, |-
(tr}i]ﬂzmetyl)benzamit m/z (BS-) 331
“ [M-H]"
Y JYNHZ N-(2-amino-1-metyl-2- |LCMS: | Thoi gian phan
cco N T oxo-etyl)-3-clo-N- (phuong phap {me 1 oid 45
35 | ° (xyclopropylmetyl)-5- |2) R¢ 1,51 phut, g L 1o,
4 . phut; tinh ché
(triflometoxy)benzamit |m/z (ES—) 363 |15 ~ «
cl IM-H] bang sdc ky
o N-[(1S)-2-amino-1- LCMS:
FaC._o ‘ NJ\(NHZ metyl-2-oxo-etyl]-N- (phuong phapj Tinh ché bing
36 SN °© |prop-2-ynyl-5- 4) R¢ 0,54 phut, she kv
~ (triflometyl)pyridin-3-  |m/z (ES+) 300 Y
carboxamit [M+H]*
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o %( N-[(1S5)-2-amino-1- LCMS:
FsC S NH2 | metyl-2-oxo0-etyl]-N- (phuong phap . L1
37 SN | %’ (xyclopropylmetyl)-5- |4) Rt 0,64 phut, Tvmh <’:he béng
(riflometyl)pyridin-3- |m/z (ES+) 316 |2 K
carboxamit [M+H]*
Thoi gian phan
. LCMS: ung 3 ngay;
YN JYN Ha Z{gz-eetl}rfrll;?;-blr(ﬁgj]l\/? (phuong phap |khoéng c6 qua
38 | Re 00 (xyclopropylmetyl)-5- 4) Rt 1,55 phit, | trinh lam tinh
(triflometyl)benzamit m/z (BES—) 391 |sachbang
Br [M-H]” nudce; tinh che
bing séc ky
LCMS: ?‘h&yi gian Izhén
\NJYNHZ N-(2-amino-1-metyl-2- |(phuong phap \ng: qua derAn.’
39 F”C\Q/go ° oxo-etyl)-N-metyl-3,5- (4) Rt 1,27 phut, lugng e doi
bis(triflometyl)benzamit |m/z (ES—) 341 one T;3 P t}nh
CFy [M-H]" cI}e bang sic
N-(2 1 1 S e
NP -(2-amino-1-metyl-2- |LCMS: . \
SLNJYN W, |oxo-etyl)-3,5- (phuong phap 520.1 gtllznd%}rf'n
40 | e .0 bis(triflometyl)-N- 4) Rt 1,97 phitt, | ¢ nlg{c%é s
(trimetylsilylmetyDbenz |m/z (ES-) 413 | 2121 >0
<, amit [M-H] sac Ky
Vi du diéu ché 41

)
FaC NH
3 N/Iﬁ( 2
H o
CFs

N-(2-amino-1-metyl-2-oxo-etyl)-3,5-bis(triflometyl)benzamit

Cho DIPEA (587 mg) vao dung dich 2-aminopropanamit (661 mg) va axit 3,5-
bis(triflometyl)benzoic (387 mg) trong DMF (7 mL). Cho T3P® (=50 % trong lugng

trong EtOAc, 1,79 mL) vao va khudy & nhiét do trong phong qua dém. C6 déc bang &p

sudt thdp, phan bd vao gilta nudc va EtOAc, tach cdc 16p, rira pha hitu c6 bang

NaHCO; (bdo hoa trong nuéc) va NaCl (bdo hoa trong nuéc). Lam kho pha hiru co

trén Na2SO0q, loc, ¢d dic bang &p suét thép, thu duge N-(2-amino-1-metyl-2-oxo-etyl)-
3,5-bis(triflometyl)benzamit (387 mg, 79%). LCMS (phuong phap 4): Rt 1,27 phut,

m/z (ES-) = 327 [M-H]".
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Vi du diéu ché 42

e}
H 0]
CF3

N-[(1S)-2-amino-1-metyl-2-oxo-etyl]-3,5-bis(triflometyl)benzamit

Cho DIPEA (0,5 mL) vao dung dich L-alaninamit (263 mg) va axit 3,5-
bis(triflometyl)benzoic (250 mg) trong DMF (4 mL). Cho T3P® (=50 % trong lugng
trong EtOAc, 1,0 mL) vao va khudy & nhiét d6 trong phong qua dém. C6 dic bang ap
sut thip, phin bd vao gitta nuéc va EtOAc, tich céc 16p, rira pha hitu c6 bang
NaHCOs (bdo hoa trong nuéc) va NaCl (bdo hoa trong nudc). Lam kho pha hitu co
trén MgSOs, loc, ¢6 dic bang ap suét thip, thu dugc N-[(1S)-2-amino-1-metyl-2-oxo-
etyl]-3,5-bis(triflometyl)benzamit (299 mg, 94%). LCMS (phuong phap 4): R 1,26
phit, m/z (ES+) = 329 [M+H]".

Vi du diéu ché 43
0
HZNA’)LO/
Metyl 3-amino-2-metyl-propanoat

Cho thionyl clorua (1,41 mL) vao dung dich axit 3-amino-2-metyl-propanoic
(d6 tinh khiét 87%, 1,15 g) trong MeOH (10 mL) va khudy & nhiét do trong phong qua
dém. Lam bay hoi dung méi, thu dugc metyl 3-amino-2-metyl-propanoat (1,13 g,
100%). 'H NMR (400 MHz, CDCl3) & ppm 1,35 (3 H, d, J 7,3 Hz), 2,95-3,36 (3 H,
m), 3,80 (3 H, s), 8,46 (2 H, br s).

Vi du diéu ché 44

R oA
on

CF3
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Metyl 3-[[3,5-bis(triflometyl)benzoyl]-(xyclopropylmetyl)amino]-2-metyl-propanoat

Cho metyl 3-amino-2-metyl-propanoat (1,13 g) vao hén  hop
xyclopropancarboxaldehyt (867 pL) va NaxSOs (13,8 g) trong AcOH (10 mL) va
khudy & nhiét do trong phong trong 20 phut. Cho NaBH(OAc)s (6,16 g) va Kkhudy
trong 4 gio. Phan bd vao gitta NaHCOs (bdo hoa trong nudc) va EtOAc, diéu chinh d6
pH cua pha nudce dén >10 bang NaOH (2 M trong nuéc), tch cac 16p, rira pha hitu c6
béng NaCl (bdo hoa trong nudc), lam khé trén NaxSOs, loc va ¢ dac bing ap sut
thap, thu duogc metyl 3-(xyclopropylmetylamino)-2-metyl-propanoat. Hoa tan phan cin
va axit 3,5-bis(triflometyl)benzoic (3,73 g) trong EtOAc (30 mL), cho T3P® (=50 %
trong luong trong EtOAc,11,7 mL) va DIPEA (7,56 mL) vao va khudy & 90 °C trong 3
gid. Phan b vao gifta NaHCO3 (bdo hoa trong nudc) va EtOAc, tach cdc 16p va chiét
pha nuéc ba lan bang EtOAc. Lam kho c4c phan doan chiét hitu co thu gom dugc trén
NazSO0s, loc, ¢d diic bing 4p sudt thip va tinh ché phin cin bing sic ky, thu dugc
metyl  3-[[3,5-bis(triflometyl)benzoyl]-(xyclopropylmetyl)amino]-2-metyl-propanoat
(100 mg, 2%). LCMS (phuong phap 1): R¢ 2,75 phit, m/z (ES+) =412 [M+H]".

Vi du didu ché 45

(0]
V/\N&’/MNHZ
F
30\@0
' CFs

N-(3-amino-2-metyl-3-oxo-propyl)-N-(xyclopropylmetyl)-3,5-bis(triflometyl)benzamit

Cho Mg;N, (123 mg) vao dung dich metyl 3-[[3,5-bis(triflometyl)benzoyl]-
(xyclopropylmetyl)amino]-2-metyl-propanoat (100 mg) trong MeOH (2,3 mL) & 0 °C
va khudy trong 6ng duoc bit kin trong 1 gid. Gia nhiét dén 80 °C va khudy trong 4

trong nuéc), chiét pha nuéce ba 14n bang CHCls, 1am khd céc phan doan chiét hiru co
thu gom dugc trén NaxSOs4, loc va cd dac bang ap suét thap, thu dugc N-(3-amino-2-
mety1-3-oxo-propyl)-N-(xyclopropylmetyl)—3,S-bis(triﬂometyl)benzamit (55 mg,
57%). LCMS (phuong phép 1): Rt 2,42 phut, m/z (ES+) =397 [M+H]*.
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Vi du diéu ché 46

% o
50 .
_>-—NH2
o

[(1R)-2-amino-1-metyl-2-oxo-etyl] 4-metylbenzensulfonat

Cho p-toluen sulfonyl clorua (154 g) va DIPEA (113 mL) vao (R)-(+)-lactamit
(48,1 g) trong CH,Cl; (1,3 L) & 0 °C, 1am 4m dén nhiét d6 trong phong va khudy trong
3 ngay. Co dac bing 4p suét thp, phan bb vao gitta NaHCOs3 (bdo hoa trong nudce) va
EtOAc, tach c4c 16p, lam khd pha hitu co trén MgSOs4, loc, c6 dac bang &p suét thép va
hoa tan phan cin trong CH2Cl. Cho pentan vao, loc chat két tia va lai phan bd vao
gitta NaHCO; (bdo hoa trong nudc) va EtOAc, tach cac 16p, lam kho pha hitu co trén
MgSOs4, loc, cd dic bing 4p suat thip, thu dugc [(1R)-2-amino-1-metyl-2-oxo-etyl] 4-
metylbenzensulfonat (69,7 g, 48%). 'H NMR (400 MHz, DMSO-ds) 6 ppm 1,31 (3 H,
d, J6,9 Hz), 2,43 3 H, s), 4,70 (1 H, q, J 6,9 Hz), 7,29 (1 H, br ), 7,43-7,54 (2 H, m),
7,80-7,85 (2 H, m).

Vi du diéu ché 47

NH
¢/mJY :

(]
(2S5)-2-(prop-2-ynylamino)propanamit

Trén propargylamin (240 pL), [(1R)-2-amino-1-metyl-2-oxo-etyl] ~4-
metylbenzensulfonat (493 mg) va K2COs (790 mg) trong axetonitril (10 mL) va Kkhudy
& 30 °C trong 3 ngay. Loc qua Celite® va rira bing axetonitril. C6 dic bang &p suét
thp va tinh ché phén cin bang sic ky, thu dugc (25)-2-(prop-2-ynylamino)propanamit
(49 mg, 21%). "H NMR (400 MHz, CDCl;) & ppm 1,37 3 H, d, /7,3 Hz,), 1,75 (1 H,
brs), 2,24 (1 H, t,J2,6 Hz), 3,36 (1 H, dd, J 17,2, 2,6 Hz), 3,42 (1 H, q, J 6,9 Hz) 3,49
(1H,dd, J17,2,2,6 Hz), 5,48 (1 H, br s), 6,95 (1 H, br s).

Vi du diéu ché 48
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v/\NJ\f(NHZ
H o

(25)-2-(xyclopropylmetylamino)propanamit

Tron xyclopropylmetanamin (44 mL), [(1R)-2-amino-1-metyl-2-oxo-etyl] 4-
metylbenzensulfonat (69,3 g) va K2COs (107 g) trong axetonitril (700 mL) va khudy &
30 °C trong 6 gio. Lam lanh xudng nhiét d6 trong phong, loc qua Celite® va rira bing
axetonitril. Co dic dich loc bing ap suit thip va tinh ché phén can bang sic ky, thu
duoc (25)-2-(xyclopropylmetylamino)propanamit (29,7 g, 81%). "H NMR (400 MHz,
CDCls) § ppm 0,09-0,18 (2 H, m), 0,44-0,57 (2 H, m), 0,87-0,98 (1 H, m), 1,35 3 H,
d, J 6,9 Hz), 1,60 (1 H, br s), 2,40 (1 H, dd, J 12,1, 7,3 Hz), 2,54 (1 H, dd, J 12,1, 6,6
Hz), 3,21 (1 H, q, J 6,9 Hz), 5,31 (1 H, br s), 7,14 (1 H, br s).

Vi du diéu ché 49

H

o}
(28)-2-(metylamino)propanamit

Tron metylamin (2 M trong THF, 1,0 mL), [(1R)-2-amino-1-metyl-2-oxo-etyl]
4-metylbenzensulfonat (243 mg) va KoCOs (419 mg) trong axetonitril (1 mL) va
khudy & nhiét d trong phong trong 3 ngay. Loc qua Celite® va rira bang axetonitril.
Co dic dich loc bang ap sut thip, thu dugc (25)-2-(metylamino)propanamit (50%w,
46 mg, 22%). "H NMR (400 MHz, DMSO-ds) 8 ppm 1,09 (3 H, d, J 6,94 Hz), 1,84 (1
H, brs), 2,19 3 H,s), 2,86 (1 H, q,J 6,81 Hz), 6,94 (1 H, br s), 7,25 (1 H, br s).

Vi du diéu ché 50

™

F30\©/g

CF3
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N-[(1S)-2-amino-1-metyl-2-oxo-etyl]-N-prop-2-ynyl-3,5-bis(triflometyl)benzamit

Cho T3P® (=50 % trong lugng trong EtOAc, 350 pL) va axit 3,5-
bis(triflometyl)benzoic (120 mg) vao dung dich DIPEA (200 pL) va (2S)-2-(prop-2-
ynylamino)propanamit (49 mg) trong EtOAc (1,0 mL) va khudy & nhiét do trong
phong qua dém. Phan bd vao gitta nuée va EtOAc, tach céc 16p, rira pha hitu c6 bang
nude, NH4Cl (bdo hoa trong nude) va NaOH (1 M trong nuée). Lam kho pha hitu co
trén MgSOs, loc, ¢b dic bang ap suét thép va tinh ché phin can bing sic ky, thu duoc
N-[(1S)-2-amino-1-metyl-2-oxo-etyl]-N-prop-2-ynyl-3,5-bis(triflometyl)benzamit (58
mg, 38%). LCMS: (phuong phap 4) R: 1,48 phut, m/z (ES—) 365 [M—H]".

Vi du diéu ché 51

L
o 0

F30\©/¥

CF3

N-[(1S)-2-amino-1-metyl-2-oxo-etyl]-N-(xyclopropylmetyl)-3,5-
bis(triflometyl)benzamit

Cho T3P® (>50 % trong luong trong EtOAc, 185 mL) va axit 3,5-
bis(triflometyl)benzoic (64,3 g) vao dung dich DIPEA (109 mL) va (25)-2-
(xyclopropylmetylamino)propanamit (29,5 g) trong EtOAc (590 mL) va khudy & nhiét
do6 trong phong qua dém. Phan bd vao giftta nude va EtOAc, tach cac 16p, rira pha hitu
c¢6 bang nuée, NH4Cl (bdo hoa trong nuée) va NaOH (1 M trong nuéce). Lam khd pha
hitu co trén MgSOs4, loc, c6 dic bing ap suét thép va tinh ché phan cin bing cach két
tta td CH2Cl, va pentan, thu duge N-[(1S)-2-amino-1-metyl-2-oxo-etyl]-N-
(xyclopropylmetyl)-3,5-bis(triflometyl)benzamit (49,1 g, 62%). LCMS: (phuong phap
4)R; 1,61 phit, m/z (ES+) 383 [M+H]".

Hop chét cta Vi du didu ché 52 néu trong bang 4 c¢6 thé duoc didu ché vé co

ban nhu duoc mo ta trong Vi du diéu ché 51.
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Bang 4
Vidu A A
diéu Céu tric Hop chét bu hf‘,:u phan Luuy
X tich
ché
LCMS: 1 duong lugng
\NJ\(NHZ N-[(1S)-2-amino-1-metyl- | (phwong phdp |axit carboxylic va
52 Fa"@/*o ° 2-oxo-etyl]-N-metyl-3,5- |4) R¢ 1,28 phut, | 1,5 duong lugng
I bis(triflometyl)benzamit |m/z (ES—) 341 T§P®; tinh che
’ [M-H]~ bing sac ky
Vi dy diéu ché 53
J\H/N Hy
HN
FsC o (o)
CFs3

N-[(1S)-2-amino-1-metyl-2-oxo-etyl]-3,5-bis(triflometyl)benzamit

Cho axit 3,5-bis(triflometyl)benzoic (900 mg) va T3P® (=50 % trong luong

trong EtOAc, 4,2 mL) vao hdn hop L-alaninamit (1,25 g) va DIPEA (1,9 mL) trong

DMF (15 mL). Khudy & nhiét @9 trong phong qua dém. Phan bd vao giita nudc va

EtOAc, tach céc 16p, rira pha hitu co bang NaHCO; (bdo hoa trong nudce) va NaCl

(bdo hoa trong nuée). Lam khd pha hitu co trén MgSOs, loc, ¢b dic béng 4p suét thép,
thu dugc N-[(1S)-2-amino-1-metyl-2-oxo-etyl]-3,5-bis(triflometyl)benzamit (1,05 g,
92%). LCMS: (phuong phép 4) R: 1,27 phut, m/z (ES+) 329 [M+H]".

ban nhu duoc mo ta trong Vi du diéu ché 53.
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Béang 5
Vidy ) )

diu Cau truc Hop chat Dit liéu phéan tich Luuy

ché

wh, |N-[(1S)-2-amino-1- |LCMS: (phuong phéap
54 | e J\I metyl-2-oxo-etyl]-3- |4) R 0,39 phit, m/z ii‘l";ﬁi 1“‘-?’?’5
Xyano-benzamit (ES+) 218 [M+H]* ami
Vidu 34
N
VANJ\N\(N/‘N
(6]
CN

3-xyano-N-(xyclopropylmetyl)-N-[ 1-[5-metyl-2-(2-pyridyl)-1,2,4-triazol-3-
yl]etyl]benzamit

Cho N,N-dimetylaxetamit dimetylaxetal (88 pL) vao dung dich N-(2-amino-1-
metyl-2-oxo-etyl)-3-xyano-N-(xyclopropylmetyl)benzamit (108 mg) trong CH:CI (3,0
mL) va khudy gia nhiét hdi luu trong 1 gid. Lam lanh xubng nhiét do trong phong, cb
dac bang ap sudt thép, hoa tan phan cin trong 1,4-dioxan/AcOH (1 mL/1 mL), cho 2-
hydrazinopyridin (87 mg) vao va khudy & 90 °C trong 2 gi¢. Lam lanh xubng nhiét o
trong phong, cd déc bing 4p suét thap, phan bb phan cin vao gitta nude va EtOAc.
Téch céc 16p, rira pha hitu c6 bang NaHCO3 (bdo hoa trong nudc). Chiét cac pha nuéc
thu gom duogce hai 14n bang EtOAc, rira cac dich chiét hitu co thu gom dugc bang NaCl
(bdo hoa trong nude), 1am khd trén MgSOs, loc, ¢ dac bing 4p suét thip va tinh ché
phdn cin bang sic ky, thu duge 3-xyano-N-(xyclopropylmetyl)-N-[1-[5-metyl-2-(2-
pyridyl)-1,2,4-triazol-3-yl]etyl]benzamit (104 mg, 68%). LCMS (phuong phap 3): Rt
2,66 phut, m/z (ES+) =387 [M+H]".
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Hop chit ctia vi du 61 néu trong bang 6 ¢ thd dwoc diéu ché vé& co ban nhu

duoc md ta trong vi du 34.

Bang 6
Vidu|  Chutric Hop chit D lituphan | 7\ ¢
tich
N o
Y N:)N N-(xyclopropylmetyl)-N-[1- |LCMS: (phuong Buocihu
R Y ; 2: Thoi
61 NJY - (5-metyl-2-pyrimidin-2-yl- |{phép 4) R¢ 1,80 -an pha
FsCQ/% N |1,2,4-triazol-3-yl)etyl]-3,5- |pht, m/z (ES+) %m Do
bis(triflometyDbenzamit 499 [MHH]*  [1% < 807
CFs -

Vidu 35

[ )
Nj\rz/
| /N

o N

l
CF,

N-prop-2-ynyl-N-[1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-3,5-
bis(triflometyl)benzamit

Cho N,N-dimetylamit dimetylaxetal (2,8 mL) vao dung dich N-(2-amino-1-
metyl-2-oxo-etyl)-N-prop-2-ynyl-3,5-bis(triflometyl)benzamit (5,00 g) trong CH:CL
(70 mL) va khudy gia nhiét hdi Iuu trong 2 gid. Lam lanh xudng nhiét d6 trong phong,
¢d ddc bing &p suat thip, hoa tan phan c3n trong 1,4-dioxan/AcOH (80 mL/8 mL), cho
2-hydrazinopyrimidin (2,48 g) vao va khudy & 50 °C qua dém. Lam lanh xubng nhiét
do trong phong, cd dac bing 4p suét thap, phan bb phén cin vao gitta NaHCO3 (bdo
hoa trong nudc) va EtOAc. Téach cac 16p, chiét pha nuéc ba 14n bang EtOAc, 1am kho
cac phan doan chiét hitu co thu gom duge trén MgSOs, loc, co dic bang 4p sut thap
va tinh ché phin cin bing sic ky, thu dwgc N-prop-2-ynyl-N-[1-(2-pyrimidin-2-yl-
1,2,4-triazol-3-yl)etyl]-3,5-bis(triflometyl)benzamit (2,97 g, 46%). LCMS (phuong
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phap 2): R: 1,52 phut, m/z (ES+) = 469 [M+H]". HPLC khong d6i xtmg chiral: cdt
Chiralpak AD-H (250x4,6 mm), heptan//PrOH/dietylamin 95:5:0,1, tbc do dong 1
mL/phut, nhiét do trong phong, A 240 nm, R; 13,8 va 16,6 phut.

Hop chét cta vi du 36 néu trong bang 7 c6 thé duoc didu ché vé co ban nhu

duoc mo ta trong vi du 35.

Béang 7
Vidu Céu trac Hop chét Dit liéu phantich| Luuy
I ) |3-clo-N-prop-2-ynyl-N-[1-(2- [LCMS: (phuong g“gﬁ;}”
36 v~V |pyrimidin-2-yl-1,2,4-triazol- |phdp 2) R 1,49 ian han
o oM 13yl)etyl]-S-(triflometoxy)-  |phit, m/z (ES+) f?;n f S
benzamit 451 [M+H]* '8 _ B10:
T=90°C

Vidu 37

At

Y N
N |
F3CO N
3 \@O
Cl

3-clo-N-(xyclopropylmetyl)-N-[ 1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-5-

o
N

(triflometoxy)benzamit

Cho N,N-dimetylamit dimetylaxetal (60 pL) vao dung dich N-(2-amino-1-
mety1-2—oxo-etyl)—3-clo-N-(xyclopropylmetyl)-5-(triﬂometoxy)-benzamit (106 mg)
trong CH2Clz (5 mL) va khudy gia nhiét hdi luu trong 1 gio. Lam lanh xudng nhiét do
trong phong, cd ddc bing 4p suit thip, hoa tan phan cin trong 1,4-dioxan/AcOH (1,5
mL/1,5 mL), cho 2-hydrazinopyrimidin (48 mg) vao va khudy & 90 °C trong 1 gio.
Lam lanh xudng nhiét do trong phong, cb dic bang 4p sut thp, phan bd phan cin vao

gifta NaHCO3 (bdo hoa trong nuéce) va CH2Cla. Téch cac 16p, chiét pha nuéc ba lan
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bang CH>Cl,, 1am khd céc phan doan chiét hitu co thu gom duoc trén NazSOs, loc, cd

dac bing 4p sudt thdp va tinh ché phin cin bing sic ky, thu dugc 3-clo-N-

(xyclopropylmetyl)-N-[1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yD)etyl]-5-
(triflometoxy)benzamit (101 mg, 59%). LCMS (phuong phap 2): R 1,64 phut, m/z

(ES+) = 467 [M+H]".

Céc hop chét ciia cac vi du 38-45 va 62-69 néu trong bang 8 c6 thé duoc didu

ché vé co ban nhu dugc mod ta trong vi du 37.

Béang 8
Vidu Chu tric Hop chit Dit liéu phan tich| Luuy
N
Y NN 3-xyano-N- LCMS: (phuong |Thoi gian
38 NNy (xyclopropylmetyl)-N-[1-(2- |phdp 2) R¢ 1,11  |phén mg:
o N7 pyrimidin-2-yl-1,2,4-triazol- | phut, m/z (ES+) |qua dém; T
3-yl)etyl|benzamit 374 [M+H]* =80 °C
CN
Nng N-(xyclopropylmetyl)-N-[1- |LCMS: (phuong
39 YN J\rf [2-(5-metoxypyrimidin-2-  |phdp 2) R¢ 1,71 |
FiC v yl)-1,2,4-triazol-3-yl]etyl]- |phut, m/z (ES+)
3,5-bis(triflometyl)benzamit | 515 [M+H]*
m .
Y N_4  |3-clo-N-(xyclopropylmetyl)- | LCMS: (phuong
40 AN [N-[1-(2-pyrimidin-2-yl-  [phdp2)Ri1,59 |
FSCU% N7 1,2,4-triazol-3-yl)etyl]-5-  |phut, m/z (ES+)
T (triflometyl)benzamit 451 [M+H]*
|ﬂ N/;\N 3-clo-N-prop-2-ynyl-N-[1- |LCMS: (phuong
A1 NJ\(N.N (2-pyrimidin-2-yl-1,2,4- phip 2) R¢ 1,45 |
@A N/ ltriazol-3-yl)etyl]-3- phit, m/z (ES+)
I (triflometyl)benzamit 435 [M+H]*
Y NN N-(xyclopropylmetyl)-N-[2- |LCMS: (phuong |Thoi gian
4 | e NYLN N [2-(2-pyridyl)-1,2,4-triazol- |phép 1) R¢2,72  |phan tmg:
Q/% { ) |3-yl]propyl]-3,5- phut, m/z (ES+) |qua dém; T
¢y bis(triflometyl)benzamit 498 [M+H]" =80 °C
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N | N-prop-2-ynyl-N-[(18)-1-(2- ,
g 1. [pyrimidin-2-y11,2 - trzol- o st | Thii gian
43| BN [3yDetyl)-5- phﬁlt’ - t(ES 4y |phin tmg:
g ! —_— phit, n
NT (triflometyl)pyridin-3 402 [M+H]* qua dém
carboxamit
’ AN
0 Q‘ N-(xyclopropylmetyl)-N- LCMS: (phuong o
o oy | [(18)-1-[2-(2-pyridyl)-1,2,4- | phép 4) R, 2,05 | L0 8120
44 % N/ | , phén Ung:
triazol-3-yl]etyl]-3,5- phut, m/z (ES+) ua dém
CF3 bis(triflometyl)benzamit 484 [M+H]* d
7N | N-(xyclopropylmetyl)-N- _
0 )\:TN [(15)-1-(2-pyrimidin-2-yl- Lféij gh(;rggg Thoi gian
45 | AT Y LY |1,2,4-triazol-3-yl)etyl]-5- ph P - (Lon |phin tng:
SN % (triflometyl)pyridin-3- phut, m/z (ES+) qua dém
. 418 [M+H]*
carboxamit
N |3-bromo-N- .
Y " | (xyclopropylmetyl)-N-[1-(2- LC,MS' (phuong 5 6 th
62 Y imidin-2-yl-1,2,4-triazol- [PP4P D RELTE 30 1= 50
F3C. 94y 4 .
s ons DT y phit, m/z (ES+) |
3-yDetyl]-5- 495 [MAH]* ¢
Br (triflometyl)benzamit
~ Thoi gian
® o LCMS: (phuong |phan Gng &
o | oy |N-[1-2pyrimidin2-yl- - gﬂ 5 bue thir
63 | sy (1,2 4-triazol-3-yDetyi]-3,5- [PLP )3 E5h) |bat qua
" | bis(triflometyl)benzamit 331’ N a qua
' [M-+H] dém T = 50
°C
Thoi gian
H; N-(xyclopropylmetyl)-N- LCMS: (phuong |phan ?m P
{20 |[(19)-1-[2-(5-flopyrimidin- | 250" e
0 Y . phap 4) Rt 1,93  |budc thir
64 | ro N J\(N‘N 2-yl)-1,2,4-triazol-3- phiit, m/z (ES+) |hai: qua
W |ylletyl]-3,5- ’ al:
- ylletyl]-3, 503 [M+H]"  |dém T =50
CFy bis(triflometyl)benzamit oC
~ Thoi gian
> ... |LCMS: (phuong |phan tmg &
o | Y |N-metyl-N-[1-(2-pyrimidin- | 1 o gt 149 |bude this
65 | ro Iy |2-y1-1.2,4-triazol-3-yDetyl]- PP ’ 5
L 5-bis(triflometyl)benzamit phit, m/z (BS+) - jhai: qua
I ’ Y 445 [M+H] dem T =50
°C
Thoi gian
my e LCMS: (phuong |phan Ung &
o " [NLAS)-1-@-pyrimidin-2- ) Pes [Puse
66 | Fc NJ\(N‘N yl-1,2,4-triazol-3-yl)etyl]- , , .
"N 13 s bisttriflometyi)b mit phut, m/z (ES+) (hai: qua
,5-bis(triflometyl)benzamit |31 1y p g+ dém T =50
°C
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Thoi gian
NN N-[1-(2-pyrimidin-2-yl- LCMS: (phuong |phan tmg &
67 | = i N]’\\ﬂj 1,2,4-triazol-3-yl)etyl]-3,5- |phdp 4) Rt2,19 |budc thir
Q/K (> |bistriflometyl)-N- phit, m/z (ES+) |hai: qua
o 17 (trimetylsilylmetyl)benzamit | 517 [M+H]* dém T =50
°C
;\ Thoi gian
B LCMS: (phuong |phan tmg &
s o M |3vano-N{(AS) 120 e 4 R0,57 | bude thr
J\(N‘ flopyrimidin-2-yl)-1,2,4- . .
¥ |triazol-3-ylJetylJbenzamit  |POUL m/Z (BS®) - hat: qua
338 [M+H]*  [dém T =50
CN OC
F Thoi gian
N [NIA8)-1-2(5- LCMS: (phuong |phan tmg &
69 0 J\(TN flopyrimidin-2-yl)-1,2,4- - |phép 4) Rt 1,67 |budc thir
FQ/H ¢ |triazol-3-ylletyl]-3,5- phat, m/z (ES+) |hai: qua
T bis(triflometyl)benzamit 449 [M+H]* dém T =50
3 OC
Vi du 46
Y
0 N?N
FsC NJ\( N‘N

N-prop-2-ynyl-N-[(1S)-1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-3,5-
bis(triflometyl)benzamit

Cho N,N-dimetylamit dimetylaxetal (32 uL) vao dung dich N-[(1S)-2-amino-1-
metyl-2-oxo-etyl]-N-prop-2-ynyl-3,5-bis(triflometyl)benzamit (58 mg) trong CH:CLh
(0,7 mL) va khudy gia nhiét hdi lwu trong 1 gid. Lam lanh xudng nhiét do trong phong,
6 dic bang ap suit thap, hoa tan phin cin trong 1,4-dioxan/AcOH (0,7 mL/0,7 mL),
cho 2-hydrazinopyrimidin (23 mg) vao va khudy & 50 °C qua dém. Lam lanh xudng
nhiét do trong phong, c6 dic bang 4p sut thip, phan b6 phan cin vao gitta NaHCOs3
(bdo hoa trong nuéc) va EtOAc. Tach cac 16p, 1am kho pha hiru co trén MgSOs, loc,
co dic bing 4p suét thdp va tinh ché phén cin bang séc ky, thu duge N-prop-2-ynyl-N-
[(15)-1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yD)etyl]-3,5 -bis(triflometyl)benzamit (38 mg,
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58%). LCMS: (phuong phép 4) R: 1,59 phut, m/z (ES) 469 [M+H]". HPLC khong db6i
xtmg chiral: ¢t Chiralpak AD-H (250%4,6 mm), heptan/iPrOH/dietylamin 95:5:0,1,
tdc d6 dong 1 mL/phiit, nhiét d6 trong phong, A 240 nm, R¢ 14,1 phut, ee >99%.

Vidu 47

QoL
N= )—N

N

NN S

3-xyano-N-(xyclopropylmetyl)-N-[1-[2-(2-pyridyl)-1,2,4-triazol-3-
yl]etyl]benzencarbothioamit

(i) 3-xyano-N-(xyclopropylmetyl)-N-[1-[2-(2-pyridyl)-1,2,4-triazol-3-yl]etyl]benzamit

Cho axit 3-xyanobenzoic (81 mg) vao dung dich N-(xyclopropylmetyl)-1-[2-(2-
pyridyl)-1,2,4-triazol-3-yl]etanamin (60 mg) va DIPEA (287 uL) trong EtOAc (6 mL)
va khudy hdn hop & nhiét do trong phong trong 10 phut. Cho T3P® (>50 % trong
lugng trong EtOAc, 534 uL) va khudy & nhiét d trong phong qua dém. Phan bd hdn
hop vio gitta nudc va EtOAc, tach cac 16p va rira pha hitu co lan luot bang nudc,
NaHCO; (bdo hoa trong nuéc) va NH4Cl (bdo hoa trong nuéce). Lam khd trén MgSOs,
loc, ¢6 dic bing ap suét thip va tinh ché phan cin bang séc ky, thu dugc 3-xyano-N-
(xyclopropylmetyl)-N-[1-[2-(2-pyridyl)-1,2,4-triazol-3-yl]etyl[benzamit (160  mg,
85%). LCMS (phuong phép 1): R 2,32 phut, m/z (ES+) = 373 [M+H]".

(ii) 3-xyano-N-(xyclopropylmetyl)-N-[1-[2-(2-pyridyl)-1,2,4-triazol-3-yl]etyl]benzen-

carbothioamit

Cho tic nhidn phin tmg Lawesson (191 mg) vao dung dich 3-xyano-N-
(xyclopropylmetyl)-N-[ 1-[2-(2-pyridyl)-1,2,4-triazol-3-yl]etyl]benzamit (160 mg)
trong toluen (10 mL) va khudy c6 gia nhiét hdi luu qua d&m. Lam lanh xudng nhiét 4o
trong phong, c6 déc bang 4p sut thp va tinh ché phan cin bang séc ky va nghién tinh
ché vé6i pentan, thu duge 3-xyano-N-(xyclopropylmetyl)-N-[1-[2-(2-pyridyl)-1,2,4-
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triazol-3-yl]etyl]benzencarbothioamit (145 mg, 87%). LCMS (phuong phap 1): R: 2,58
phut, m/z (ES+) = 389 [M+H]".

Vidu 70

N-(xyclopropylmetyl)-N-[(15)-1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-3,5-

bis(triflometyl)benzencarbothioamit

Cho tic nhin phin Ung Lawesson (92 mg) vao dung dich N-
(xyclopropylmetyl)-N-[(1S)-1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yD)etyl]-3,5-
bis(triflometyl)benzamit (100 mg) trong toluen (5 mL) va khudy c6 gia nhiét hdi luu
qua dém. Lam lanh xubng nhiét do trong phong, c6 dac bang 4p sudt thip va tinh ché
phin cin bang sic ky va nghién tinh ché véi pentan, thu dugc N-(xyclopropylmetyl)-
N-[(1S)-1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-3,5-
bis(triflometyl)benzencarbothioamit (61 mg, 59%). LCMS (phuong phap 4): R« 2,19
phut, m/z (ES+) = 501 [M+H]".

Vidu71

Y

S o] YN
HoN NJ\‘(NN
I Ny

3-carbamothioyl-N-metyl-N-[ 1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl|benzamit

Cho trietylamin (0,1 mL) va amoni sulfit 40-48% trong luong trong nude, 126
mg) vao dung dich 3-xyano-N-metyl-N-[1-(2-pyrimidin-2-yl-1,2,4-triazol-3-
yDetyl]benzamit (224 mg) trong pyridin (2 mL) va khudy & 50 °C trong 1 gid. Lam
lanh xudng nhiét do trong phong, phan bd hdn hop vao gitta nude va CHaCl, tach céc
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16p va lam kho pha hitu co trén MgSOs, loc, ¢6 dic bing 4p suat thip va tinh ché phan
can bing sic ky, thu dugc 3-carbamothioyl-N-metyl-N-[1-(2-pyrimidin-2-yl-1,2,4-
triazol-3-yl)etyl]benzamit (62 mg, 24%). LCMS (phwong phap 4): R 0,41 phut, m/z
(ES+) =368 [M+H]".

Hop chét cta vi du 72 néu trong bang 9 ¢6 th8 dugc didu ché v& co ban nhu

dugc mo ta trong vi du 71.

Bang 9
Vi du Chu triic Hop chét Ditlituphan | p ¢
tich
B\ 3-carbamothioyl-N- LCMS:
s o | "N | metyl-N-[1-(2- (phuong phéap
72 HoN TJ\\TN‘N pyrimidin-2-yl-1,2,4- 4)R; 0,81 phut, |-
N~/ | triazol-3-yl)etyl]-5- m/z (ES+) 436
CFs (triflometyl)benzamit | [M+H]"

Vi du diéu ché 55

(0]
FsC o
3 NJY H
H (0]
CF3

Axit 2-[[3,5-bis(triflometyl)benzoyl]amino]propanoic

Cho DL-alanin (918 mg) vao dung dich NaOH (1,74 g) trong nudc (6,0 mL) va
axetonitril (2,0 mL). Lam lanh hdn hop xudng 0°C, cho 3,5-bis(triflometyl)benzoyl
clorua (2,0 mL) vao va khudy & 0°C trong 30 phut. Lam 4m dén nhiét do trong phong
va khudy trong 2 gid. C6 dic béng 4p suét thap, cho HCI 12 M trong nude, 1,0 mL) va
loc chét rén thu dugc. Lam kho chit rén nay bang 4p sult thip, thu duoc axit 2-[[3,5-
bis(triflometyl)benzoyl]Jamino]propanoic (3,00 g, 54%). LCMS (phuong phap 4): R:
1,52 phut, m/z (ES+) = 330 [M+H]".
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N-[1-[5-(dietoxymetyl)-2-pyrimidin-2-yl-1,2,4-triazol-3-yl]etyl]-3,5-

bis(triflometyl)benzamit

Cho N,N-diisopropylamin (3,84 mL) vao hén hop 2,2-dietoxyaxetamidin

hydroclorua (1,33 g), axit 2-[[3,5-bis(triflometyl)benzoylJamino]propanoic (3,00 g) va
HATU (3,05 g) trong DMF (10 mL). Khudy & nhiét o trong phong trong 3 gid. Cho
2-hydrazinopyrimidin (1,20 g), sau dé 1a AcOH (4,18 mL), vao va khudy ¢ 80 °C
trong 1 gio. Lam lanh xubng nhiét d6 trong phong va pha loang bang EtOAc (50 mL).

Rira pha hitu co 1in lugt bing NaHCO3 (bdo hoa trong nuéce) va nude. Lam kho pha

hitu co trén MgSO4, loc va ¢ dic bang 4p suét thip, thu dwoc N-[1-[5-(dietoxymetyl)-
2-pyrimidin-2-yl-1,2,4-triazol-3-yl]etyl]-3,5-bis(triflometyl)benzamit (900 mg, 23%).
LCMS (phuong phép 4): R; 1,96 phut, m/z (ES—) = 531 [M—H]J".

Hop chét cta vi du 74 néu trong bang 10 ¢6 thd dugc didu ché vé& co ban nhu

dugc md ta trong vi du 73.

Bang 10
Vidu|  Chutric Hop chét Daliuphan | ¢ g
tich
Y Metyl 5-[1-[[3,5- LCMS:
JY Q’N bis(triflometyl)benzoyl]amino] |(phuwong phéap
74 | e LTN etyl]-1-pyrimidin-2-yl-1,2,4-  |4) R; 1,80 pht,
3 0 \g/._ , p
J° |triazol-3-carboxylat m/z (ES+) 499
CF3 [M+H]+
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Vidu48

N-(xyclopropylmetyl)-N-[1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-3,5-
bis(triflometyl)benzamit

(i) 2-(xyclopropylmetylamino)propanamit

Cho K»CO; (1,45 g) va xyclopropylmetanamin (560 uL) vao 2-
bromopropanamit (490 mg) trong axetonitril (8§ mL) va khudy & 80 °C trong 1 gid.
Lam lanh xudng nhiét d6 trong phong, loc qua Celite® va rira béang axetonitril. Phan bb
phan cin vao gitta nude va EtOAc, tach cac 16p va chiét pha nué6c hai 14n bang EtOAc.
Lam kho cac phan doan chiét hitu co thu gom dugce trén MgSOs, loc va cb déc béng ap
sudt thip, thu duoc 2-(xyclopropylmetylamino)propanamit (351 mg, 77%). '"H NMR
(400 MHz, CDCl3) & ppm 0,06-0,23 (2 H, m), 0,44-0,58 (2 H, m), 0,83-1,02 (1 H, m),
1,36 3 H, d, J 6,9 Hz), 1,73 (1 H, br s), 2,42 (1 H, dd, J 12,4, 6,9 Hz), 2,55 (1 H, dd, J
12,1, 6,6 Hz), 3,24 (1 H, q, J 6,9 Hz), 5,39 (1 H, br s), 7,18 (1 H, br ).

(ii) N-(2-amino-1-metyl-2-oxo-etyl)-N-(xyclopropylmetyl)-3,5-bis(triflometyl)-

benzamit

Cho T3P® (>50 % trong lugng trong EtOAc, 6,2 mL) va DIPEA (4 mL) vao
hdn hop 2-(xyclopropylmetylamino)propanamit (990 mg) va axit 3,5-
bis(triflometyl)benzoic (2,02 g) trong EtOAc (20 mL) va khudy & nhiét do trong phong
qua dém. Phan bb vao gitta nuéc va EtOAc, tach cac 16p, chiét pha nudc hai lin béng
EtOAc. Rira cac phan doan chiét hitu co thu gom duge bang NaCl (bdo hoa trong
nuée), [am khd trén NaxSOs, loc, c6 dac bang ap sut thap. Phan bb phan cin vao gifta
NaOH (1 M trong nuéc) va CHaCla, tich céc 16p, chiét pha nude ba lan bang CHaCl,
lam kho cac phén doan chiét hitu co thu gom duge trén NaxSOs, loc, ¢d dic bang 4p

sudt thip, thu dugc N-(2-amino-1-metyl-2-oxo-etyl)-N-(xyclopropylmetyl)-3,5-
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bis(triflometyl)benzamit (2,37 g, 78%). LCMS: (phuong phép 2) R: 1,52 phut, m/z
(ES—)=381 [M—HJ".

(iii) N-(xyclopropylmetyl)-N-[1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-3,5-
bis(triflometyl)benzamit

Cho N,N-dimetylamit dimetylaxetal (220 pL) vao dung dich N-(2-amino-1-
metyl-2-oxo-etyl)-N-(xyclopropylmetyl)-3,5-bis(triflometyl)benzamit (408 mg) trong
CH,Cl, (5 mL) va khuly gia nhiét hdi Iuu trong 1,5 gid. Lam lanh xudng nhiét do
trong phong, cd dic bing 4p suét thép, hoa tan phén cin trong 1,4-dioxan/AcOH (6
mL/0,6 mL), cho 2-hydrazinopyrimidin (183 mg) vao va khudy & 50 °C qua dém. Lam
lanh xudng nhiét d6 trong phong, c6 dac bang 4p suét thip, phan bd phin cin vio gifta
NaHCOs (bdo hoa trong nudc) va EtOAc. Tach cac 16p, lam kho pha hitu co trén
MgSOs, cb dic bang ap sudt thdp va tinh ché phin cin bing sic ky, thu dugc N-
(xyclopropylmetyl)-N-[1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yDetyl]-3,5-
bis(triflometyl)benzamit (173 mg, 33%). LCMS (phwong phap 5): Rt 2,16 phut, m/z
(ES+) = 485 [M+H]*. HPLC khong d6i xtmg chiral: ¢t Chiralpak AD-H (250%4,6
mm), heptan/iPrOH/dietylamin 95:5:0,1, tbe do dong 1,3 mL/phuat, T = 30 °C, A 240
nm, R¢ 13,5 va 16,9 phut.

Vi du 49

Yy

i
N __N
o) g
N\
FsC N (L
% N—7/
CFs

N-(xyclopropylmetyl)-N-[(1S)-1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-3,5-
bis(triflometyl)benzamit

(i) [(1R)-2-amino-1-metyl-2-oxo-etyl] 4-metylbenzensulfonat

Cho p-toluen sulfonyl clorua (154 g) va DIPEA (113 mL) vao (R)-(+)-lactamit
(48,1 g) trong CH2Cl2 (1,3 L) 6 0 °C, lam Am dén nhiét d6 trong phong va khudy trong
3 ngay. Co dac bang 4p suét thap, phan bd vao gitta NaHCO3 (bdo hoa trong nude) va
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EtOAc, tach céc 16p, 1am kho pha hitu co trén MgSOs, loc, cd dic bang &p suét thip va
hoa tan phin cin trong CH2Clo. Cho pentan vao, loc chit két tia va lai phan bd vao
gitta NaHCOj3 (bdo hoa trong nude) va EtOAc, tach cdc 16p, lam kho pha hitu co trén
MgSOq, loc, ¢b dic bang ap suét thap, thu dwgc [(1R)-2-amino-1-metyl-2-oxo-etyl] 4-
metylbenzensulfonat (69,7 g, 48%). 'H NMR (400 MHz, DMSO-ds) 6 ppm 1,31 (3 H,
d, J6,9 Hz), 2,43 (3H, s), 4,70 (1 H, q, J 6,9 Hz), 7,29 (1 H, br s), 7,43-7,54 (2 H, m),
7,80-7,85 (2 H, m).

(ii) (28)-2-(xyclopropylmetylamino)propanamit

Tron xyclopropylmetanamin (44 mL), [(1R)-2-amino-1-metyl-2-oxo-etyl] 4-
metylbenzensulfonat (69,3 g) va K2COs (107 g) trong axetonitril (700 mL) va khudy &
30 °C trong 6 gid. Lam lanh xudng nhiét do trong phong, loc qua Celite® va rira béng
axetonitril. Co dic dich loc bing ap suét thip va tinh ché phin cin bang sic ky, thu
duoc (25)-2-(xyclopropylmetylamino)propanamit (29,7 g, 81%). '"H NMR (400 MHz,
CDCls) § ppm 0,09-0,18 (2 H, m), 0,44-0,57 (2 H, m), 0,87-0,98 (1 H, m), 1,35 (3 H,
d, J 6,9 Hz), 1,60 (1 H, br s), 2,40 (1 H, dd, J 12,1, 7,3 Hz), 2,54 (1 H, dd, J 12,1, 6,6
Hz), 3,21 (1 H, q,J 6,9 Hz), 5,31 (1 H, br s), 7,14 (1 H, br s).

(iii) N-[(LS)-2-amino-1-metyl-2-oxo-etyl]-N-(xyclopropylmetyl)-3,5-bis(triflometyl)-

benzamit

Cho T3P® (>50 % trong lugng trong EtOAc, 185 mL) va axit 3,5-
bis(triflometyl)benzoic (64,3 mg) vao dung dich DIPEA (109 mL) va (25)-2-
(xyclopropylmetylamino)propanamit (29,5 g) trong EtOAc (590 mL) va khudy & nhiét
dd trong phong qua dém. Phan bd vao gitta nudc va EtOAc, tach céc 16p, rira pha hitu
c6 bang nude, NH4Cl (bio hoa trong nudce) va NaOH (1 M trong nudc). Lam kho pha
hitu co trén MgSOs4, loc, co dac bang ap suét thip va tinh ché phin can bang cach két
tta tdr CH,ClL va pentan, thu dugc N-[(1S)-2-amino-1-metyl-2-oxo-etyl]-N-
(xyclopropylmetyl)-3,5-bis(triflometyl)benzamit (49,1 g, 62%). LCMS: (phuong phap
4) R¢ 1,61 phut, m/z (ES+)=383 [M+H]".

(iv) N-(xyclopropylmetyl)-N-[(15)-1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-3,5-
bis(triflometyl)benzamit
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Cho N,N-dimetylamit dimetylaxetal (25,5 mL) vao dung dich N-[(1S)-2-amino-
1-metyl-2-oxo-etyl]-N-(xyclopropylmetyl)-3,5-bis(triflometyl)benzamit (48,7 g) trong
CH,Cl, (490 mL) va khuAy gia nhiét hdi luu trong 1 gio 15 phut. Lam lanh xudng
nhiét do trong phong, c¢b dic bang ap sudt thip, hoa tan phin cin trong 1,4-
dioxan/AcOH (275 mL/275 mL), cho 2-hydrazinopyrimidin (16,9 g) vao va khudy &
50 °C qua dém. Lam lanh xudng nhiét dd trong phong, c6 dic bang 4p suit thp, va
phan bd phan cin vao gifta nuéc va EtOAc. Loc qua Celite®, tAch céc 16p, rira pha hitu
¢6 biing NaHCOs (bdo hoa trong nude), 1am khé pha hitu co trén MgSOs, ¢d déc bing
ap suét thip va tinh ché phin cin bing sic ky va tao két tua tir dietyl ete va ete dau
mo, thu duoc N-(xyclopropylmetyl)-N-[(1S)-1-(2-pyrimidin-2-yl-1,2,4-triazol-3-
yDetyl]-3,5-bis(triflometyl)benzamit (29,7 g, 48%). LCMS: (phuong phap 4) R: 1,79
phut, m/z (ES)=485 [M+H]". HPLC khong d6i xtng chiral: cot Chiralpak AD-H
(250%4,6 mm), heptan/iPrOH/dietylamin 95:5:0,1, tbc @6 dong 1,3 mL/phit, T = 30
°C, \ 240 nm, R, 13,5 phut, (R dbi véi chit ddng phan déi anh R 1a 16,9 phut) ee
>99%.

Vidu75
Y
N N
0 h
Fsc\Q)x\NJ\«N‘N
I N

CFs

N-metyl-N-[(1S)-1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-3,5-
bis(triflometyl)benzamit

(i) [(1R)-2-amino-1-metyl-2-oxo-etyl] 4-metylbenzensulfonat

Cho p-toluen sulfonyl clorua (891 mg) va DIPEA (2,1 mL) vao (R)-(+)-lactamit
(891 mg) trong CH2Cl> (10 mL) va khudy & nhiét do trong phong trong 2 ngay. Co dac
bang 4p suét thip, phan bd vao gitta NaHCO3 (bdo hoa trong nude) va EtOAc, tach cac
16p, 1am khod pha hiru co trén MgSOs, loc, ¢d déc bang 4p suét thap va tinh ché bing
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sac ky, thu dugc [(1R)-2-amino-1-metyl-2-oxo-etyl] 4-metylbenzensulfonat (1,32 g,
54%). LCMS: (phuong phap 4) R; 0,71 phut, m/z (ES+)=244 [M+H]".

(ii) (25)-2-(metylamino)propanamit

Tron metanamin (2 M trong THF, 1 mL), [(1R)-2-amino-1-metyl-2-oxo-etyl] 4-
metylbenzensulfonat (243 mg) va K2CO;3 (419 mg) trong axetonitril (1 mL) va khudy &
nhiét dd trong phong qua dém. Loc qua Celite® va rira bang axetonitril. Cd dic dich
loc bang ap sudt thap, thu dugc (25)-2-(metylamino)propanamit (d9 tinh khiét 50%, 46
mg, 22%), IH NMR (400 MHz, DMSO-ds) & ppm 1,09 (3 H, d, J 6,94 Hz), 1,84 (1 H,
brs), 2,19 (3H, s), 2,86 (1 H, q, J 6,81 Hz), 6,94 (1 H, brs), 7,25 (1 H, br s).

(iii) N-[(1S)-2-amino-1-metyl-2-oxo-etyl]-N-metyl-3,5-bis(triflometyl)benzamit

Cho T3P® (=50 % trong lugng trong EtOAc, 320 pL) va axit 3,5-bis-
(triflometyl)benzoic (70 mg) vao dung dich DIPEA (140 pL) va (25)-2-
(metylamino)propanamit (40 tinh khiét 50%, 46 mg) trong DMF (1,3 mL) va khudy &
nhiét do trong phong qua dém. Phan b vao gifta nude va EtOAc, tach cac 16p, chiét
pha nuéc mot 1an bang EtOAc, rira cac phan doan chiét hitu co thu gom dugc bang
NaCl (bdo hoa trong nudc). Lam khd pha hitu co trén MgSOs, loc, ¢d dédc béng 4p suit
thdp va tinh ché phan cin bang sic ky, thu duge N-[(15)-2-amino-1-metyl-2-oxo-etyl]-
N-metyl-3,5-bis(triflometyl)benzamit (d6 tinh khiét 90%, 82 mg, 80%). LCMS:
(phwong phép 4) R: 1,28 phut, m/z (ES—)=341 [M—H]".

(iv) N-metyl-N-[(15)-1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-3,5-bis(triflometyl)-

benzamit

Cho N,N-dimetylamit dimetylaxetal (38 uL) vao dung dich N-[(15)-2-amino-1-
metyl-2-oxo-etyl]-N-(metyl)-3,5-bis(triflometyl)benzamit (dd tinh khiét 90%, 72 mg)
trong CH2CLz (2 mL) va khudy gia nhiét hdi Iuvu trong 1,5 gid. Lam lanh xudng nhiét
do6 trong phong, cd dic bang 4p sudt thp, hoa tan phan cin trong 1,4-dioxan/AcOH
(0,5 mL/0,5 mL), cho 2-hydrazinopyrimidin (25 mg) vao va khudy & 50 °C qua dém.
Lam lanh xudng nhiét do trong phong, cd dac bang 4p suat thip, va phan bd phan cin

vao gitta nuée va EtOAc. Loc qua Celite®, tach cic 16p, rira pha hitu c6 bang NaCl
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(bdo hoa trong nuéc), lam khd pha hitu co trén MgSOs4, ¢d dic biang 4p suét thip va
tinh ché phan cin bing sic ky, thu duge N-metyl-N-[(1S)-1-(2-pyrimidin-2-yl-1,2,4-
triazol-3-yl)etyl]-3,5-bis(triflometyl)benzamit (41 mg, 49%). LCMS: (phuong phap 4)
R¢ 1,50 phut, m/z (ES+)=445 [M+H]". HPLC khong dbi xtmg chiral: c6t Diacel
Chiralpak 1C-3 (150x4,6 mm), 0,1% TFA trong H20/0,1% TFA trong MeCN 48:52,
tbc do dong 0,3 mL/phdt, T = 25 °C, A 235 nm, R, 16,4 phut (R; di véi chat dong
phan d6i anh R 13 15,4 pht), ee 99,3%.

Phuong phép phén tich

Viéc phan tich cac mAu trong mdi trudng hop duge thuc hién st dung hé théng
Waters Autopurification (HPLC/MS) hodc hé théng Agilent Autopurification
(HPLC/MS) v6i ¢t pha dao theo mot trong s6 cac phuong phap dugc md ta dudi day.
Céc miu duoc dic trung héa bdi m/z va thoi gian gitt hodc boi phd NMR bang cach sir

dung phd ké Bruker Avance 400.
Phuong phéap 1:

Cot: Xterra MS C18 5 um X 4,6 mm % 50 mm
Dung moi rira giai: nude (A) va axetonitril (B)

Téc d6 dong: 0,6 mL/phut

Gradien:
Thoi gian [phut] A [%] | B [%]
0 90 10
2,0 5 95
4,0 5 95
Phuong phép 2:

Cot: Xterra MS C18 5 pm X 4,6 mm x 50 mm

Dung mdi rira giai: axit formic 0,1% trong nuéce (A) va axit formic 0,1% trong
axetonitril (B)

Téc do dong: 2 mL/phit

Gradien:

-67-



33312

Thoi gian [phut] | A [%] | B [%]
0 70 30
0,5 70 30
25 5 95
2.8 5 95
2,9 70 30
3,0 70 30

Phuong phap 3:

Cot: Bischoff SC-03-150 Daisogel SP-120-ODS-AP 5,0 pm %3,0 mm %150 mm

Dung mdi rira gii: axit formic 0,1% trong nuédc (A) va axit formic 0,1% trong
axetonitril (B)

Téc dd dong: 2 mL/phut

Gradien:
Thoi gian [phat] | A [%] | B [%]
0 90 10
5,5 5 95
6,0 5 95
6,5 90 10
7,0 90 10
Phuong phap 4:

Cot: Xterra MS C18, 5 pm x 4,6 mm x 50 mm

Dung moi rira giai: axit formic 0,1% trong nuéc (A) va axit formic 0,1% trong
axetonitril (B)

Téc d6 dong: 2 mL/phut

Gradien:
Thoi gian [phat] | A [%] | B [%]
0 65 35
0,5 65 35
2,5 5 95
2,8 5 98
2,9 65 35
3,0 65 35
Phuong phap 5:

Cot: XBridge C18 5 pm x 2,1 mm % 50 mm
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Dung mdi rira gidi: axit formic 0,1% trong nudc (A) va axit formic 0,1% trong
axetonitril (B)

Téc dd dong: 0,6 mL/phut

Gradien:
Thoi gian [phut] A [%] | B [%]
0 90 10
0,3 90 10
3,3 5 95
4,0 5 95
Phuong phap 6:

Cot: XBridge C18 2,5 um x 2,1 mm x 50 mm
Dung mdi rira gidi: amoniac 0,5% trong nuéc (A) va amoniac 0,5% trong

axetonitril (B)

Téc d6 dong: 0,6 mL/phut

Gradien:
Thoi gian [phut] A [%] | B [%]
0 90 10
0,3 90 10
3,3 5 95
4,0 5 95
Phuong phép 7:

Cot: BEH C18 1,7 um x 2,1 mm % 50 mm

Dung mdi rira gidi: SmM amoni axetat + axit formic 0,1% trong nu6c (A) va
axit formic 0,1% trong axetonitril (B)

Téc d6 dong: 0,55 mL/phit

Gradien:
Thoi gian [phut] | A [%] | B [%]
0 95 5
0,4 95 5
0,8 65 35
1,2 45 55
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2,5 0 100
3,3 0 100
3,31 95 5
4,0 95 5

Phuong phap 8:

Cot: XBridge C18 3,5 pm x 4,6 mm % 50 mm

Dung moi rira giai: amoniac 0,1% trong nuéc (A) va amoniac 0,1% trong
axetonitril (B)

Téc d dong: 1,00 mL/phut

Gradien:
Thoi gian [phut] A [%] | B [%]
0,01 95 5
5,00 10 90
5,80 5 95
7,20 5 95
7,21 95 5
10,00 95 5

Tt ca cac hop chét ctia cac vi du tir 1 dén 49 dugc thir nghiém déu c6 mét hodc
nhiéu hiéu qua sau: hidu qua 16n hon 80% (ECso) & 32 ppm trong thir nghiém in vitro
v6i bo chét méo (thr nghiém A); hiéu qua 16n hon 80% (ECso) & 3,2 ppm trong thu
nghiém in vitro vo6i rudi nhing ciru Australia (thtt nghiém A); hodc hiéu qua 16n hon
80% (ECs0) & 10 ppm trong thir nghiém in vitro véi tic ché (thit nghiém A). Tét ca cac
hop ctia céc vi du tir 50 dén 75 déu c6 mdt hodc nhidu hiéu qua sau: hiéu qua 16n hon
50% (ECso) & 10 ppm trong thir nghiém in vitro v6i bo chét méo (thur nghiém B); higu
qua 16n hon 50% (ECso) & 10 ppm trong thir nghiém in vitro v6i rudi nhang ciru
Australia (thtr nghiém B); hodc hiéu qua 16n hon 50% (ECso) & 20 ppm trong thir

nghiém in vitro véi tic cho (thr nghiém B).
Hoat tinh in vitro chong Ctenocephalides felis (bo chét méo) — Thir nghiém A

Mot sb bo chét truong thanh duge dua vao dia 96 16 duoc dinh dang thich hop
dé cho phép nhitng con bo chét nay cé thé tiép can va hit méu dd dugc xu ly thong

qua mdt hé thong cho #n nhan tao. Cho nhiing con bo chét nay hut mau trong 24 gio,
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sau d6 ghi nhan tac dung cta hop chét. Hoat tinh diét con tring duoc x4c dinh dua trén
s6 luong bo chét bi chét 1dy duoc ra tir hé théng cho an néu trén. Trong thir nghiém
nay, cac hoat chét cta cac vi du dudi ddy cé hiéu qua cao hon 80% (ECso) & 100 ppm:

tir 1 dén 11, tir 13 dén 22, tir 24 dén 32 va tir 34 dén 49.
Trong thtr nghiém nay, hop chit ctia vi du 18 ¢6 ECso 14 10 ppm.
Hoat tinh in vitro chdng Ctenocephalides felis (bo chét méo) — Thi nghiém B

Céc hop chét thir nghiém dugc dwa vao méu bo hitu co dung trong dd chtra cho
an nhan tao. Cac hop chit da biét c6 hoat tinh diét con trung cling duge bao gdm dé
ding lam ddi chimg dwong. Nhimng con bo chét méi trudng thanh duoc bd doi, cé
ngudn gdc tir nhitng con vat dung dé thtr nghiém, duoc hit vao mdi lo nhé. Duy tri
viéc cho in & cac 1dng thir nghidém bing thiét bi cho &n nhan tao, din dén su tiéu héa
ca hop chat. % ty 1¢ tir vong ctia bo chét duge danh gia & thoi diém 48 gid sau khi cho
chiing gy hai. Nhiing con bo chét van dong binh thuong va/hodc cé kha ning nhay thi
duoc xem 1a dd séng sét va nhimng con khong van dong dugc xem nhu 1a chét. Trong
thir nghiém nay, céc hoat chat ctia cac vi du dudi day c6 hiéu qua cao hon 50% (ECso)

& 10 ppm: tir 50 dén 61, tir 63 dén 73 va 75.
Trong thir nghiém nay, hop chat ctia vi du 59 c6 ECso 12 1,6 ppm.
Hoat tinh in vitro chdng Lucilia Cuprina (rudi nhing ciru Australia) — Thit nghiém A

Trimg méi dé cia rudi nhing duoc st dung dé gieo gidng vi dia dugc dinh dang
thich hop chira cac chat thir nghiém dé duoc danh gia vé hoat tinh chéng ky sinh tring.
MB&i hop chéit duge thir nghiém c6 pha lodng hang loat dé x4c dinh lidu luong hiéu qua
t6i thidu cua né. Cac hop chét thir nghiém dwoc dua vao méi trudong dinh dudng gbe
aga dé cho trang phat trién ddy da thanh 4u tring tudi 3. Viée 1 kéo dai trong 4 ngdy &
28 °C va d6 Am tuong dbi 60%. Su phat trién vé sinh va né clia du tring tir trimg ciing
dugc ghi nhan dé x4c dinh hoat tinh diéu tiét sinh truong cé thé c6. Trong thir nghiém
ndy, cac hoat chat clia cac vi du dudi day c6 hiéu qua cao hon 80% (ECso) & 32 ppm:

tir 1 dén 4, tir 6 @n 33, tir 35 dén 46, 48 va 49,

Trong thtr nghiém nay, hop chét cta vi du 41 ¢6 ECgo 12 1 ppm.
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Hoat tinh in vitro chéng Lucilia Cuprina (rudi nhing ctru Australia) — Thtr nghiém B

Hop chét duge dua vao huyét thanh bo rdi bao ché thanh dang nhép nhy. Cho
cudn bong nha khoa vao mdi lo nho dé hit dung dich hop chit. Cho 4u tring L.cuprina
vao mbi lo diéu tri. Nhitng lo ndy dwoc diy nip va gitta trong 24 gid trong khoang tao
moi truong véi chu k¥ sang/tbi, dd 4m va nhiét d9 thich hop. Tién hanh déng gié chi
tai thoi didm 24 gid boi vi 4u tring chét sau 24 giy ¢6 thé bi an thit bdi nhimg con con
sdng. Nhimng lo nho dugc dénh gid d8 xé4c dinh phdn trim tr vong. Trong thit nghiém
ndy, cac hoat chit ctia cac vi du dudi day c6 hiéu qua cao hon 50% (ECso) & 10 ppm:

50, 51, 53, i 56 dén 70, 72 va 75.
Trong thit nghiém nay, hop chét ctia vi du 59 ¢ ECso 1a 0,77 ppm.
Hoat tinh in vitro chdng Rhipicephalus sanguineus (tic chd) — Thir nghiém A

Thir nghiém tiép xtic duoc thuc hién bing cach sir dung vi dia dd phu tir trude
va nhiing loat pha loéng hop chét, cho phép danh gia hoat tinh chéng ky sinh tring
bang cach cho tiép xtic véi tic. Sau d6, nhing con tic trudng thanh dugc dua vao mdi
13 ctia dia va G & 28 °C va do 4m twong dbi 80% trong 7 ngay, trong khoang thoi gian
nay, tac dung cua hop chét thtr nghiém duoc theo ddi. Hoat tinh chéng ve bét duroc xac
nhén néu va khi nhitng con tic trudng thanh bi chét. Trong thir nghiém nay, cac hoat
chét cua cac vi du dudi day c6 hiéu qua cao hon 80% (ECso) & 100 ppm: tir 1 dén 4, 6,
tlr 9 dén 15, 19, 20, 24, tir 26 dén 32, tir 34 dén 43 va tir 47 dén 49.

Trong thir nghiém nay, hop chét cta vi du 41 c6 ECso 14 32 ppm.
Hoat tinh in vitro chdng Rhipicephalus sanguineus (tic cho) — Thir nghiém B

Dung dich céac hop chét thir nghiém duoc st dung dé phu thanh trong cla ‘lo
thay tinh nhé chira mot gidy loc & d4y ctia mdi lo nho. Mot gidy loc thir hai cfing duge
phu va dit trong nép cia lo nho. Nhiing lo va nip duoc dé khd qua dém. Mbi lo duge
xur Iy duoc cho gy hai bai tic. Viéc tiép xtc gifta tic véi céc chit dugc gy ra bing
cach gift nhing lo nho trong moi trudng ¢6 phong trir va viée danh gié duge thuc hién
tai thoi diém 48 gid sau khi xir Iy dé so sanh véi nhitng lo thiy tinh nho khéng dugce
x1r 1y va nhitng lo thuy tinh nho duoc xir 1y bang dung mdi. Trong thir nghiém nay, cac
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hoat chit cua cac vi du dudi ddy c6 hidu qua cao hon 50% (ECso) & 20 ppm: 50, 54,
55, tir 58 dén 63, 65, tir 67 dén 70 va tix 73 dén 75.

Trong thir nghiém nay, hop chit ctia vi du 59 ¢6 ECso 1a 14 ppm.
Hoat tinh in vitro chdng Rhipicephalus microplus cai da no (tic gia stc)

Thir nghiém tiép xtic dugc thuc hién bing cac vi dia 6 15 duge phu tir trude va
loat pha lodng hop chit dé cAn danh gia vé hoat tinh chdng ky sinh trung. 10 con tic
c4i da no thudc chung khang phosphoro hitu co duge cho vao mdi 18 va 1am ba thir
nghiém giéng nhau. Sau d6, cc dia dugc @ & 28°C va do 4m tuong dbi 80%. Viée
danh gi4 duoc tién hanh 28 ngay sau vé ty 16 tr vong, viéc dé tring va 4u tring duoc
nd ra. Mot ddu hiéu vé hoat tinh cta cac hop chét thir nghiém duogc thé hién boi sb

luong con cai ma:

e  chét ngay tru6c khi dé tring,

e sbng so6t mot thoi gian nhung khong dé tring,

e ¢ trimg nhu khong c6 phéi dugce tao ra,

e  d¢é trimg va phoi dugc tao, tir phoi nay khong co 4u tring né ra, va

e  d¢é tring va phdi dugc tao, tir phoi 4u tring né ra mdt cach binh thudng

trong 26 dén 27 ngay

Trong thtr nghiém nay, cac hoat chét cia cac vi du dudi ddy c6 hiéu qué cao
hon 80% (ECso) & 200 ppm: tir 1 dén 4, tir 6 dén 12, tir 14 dén 25, tir 35 dén 41, tir 44
dén 46 va 48.

Hoat tinh in vivo chéng nhong Rhipicephalus sanguineus trén chut nhay Mong Cb

(Meriones unguiculatus) (ing dung béang cach phun)

Vio ngay 0, chudt nhay duge xit I bing hop chat thir nghiém & liéu lugng dinh
trude bang cach db 1én. Vao ngay +1 (+2), cho nhiing con nhom R.sanguineus thn
cong nhitng con vat ndy. Nhing tic con lai trén nhiing con vat nay cho dén khi no né.
Bay ngay sau khi nhong tAn cong, nhitng con no né va bod di dugc gom lai va dém.
Ching duoe gitt cho dén khi thay 16ng, ciing d& danh gia hoat tinh diéu tiét sinh truéng

ctia hop chit thir nghiém. Hiéu qua trong viée tiéu diét (va diéu tiét sinh truong) duoc
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bidu thi béi mirc giam s lugng tic (va s6 lwong tic thay 16ng) so v6i nhém duge xir ly

bang thudc vo, st dung cong thitc ctia Abbott:
% duoc hidu chinh = 100 x (1 - (n trong T sau xu ly)/(n trong Co sau xtt 1y))
n = sb luong tic sbng, T =nhém duge xit Iy, Co = nhém d6i chimg/thude vo.

Trong thtr nghiém nay, cac hgp chét cua cac vi du dudi ddy c6 hidu qua 16n hon
90% (ECo0) & 32 mg/kg: 1, tir 8 dén 12, 14, 16, tir 18 dén 20, 23, 26, 28, 29, 31, 35, 37,
tr 39 dén 41, 44, 45, 48 va 49.

Hoat tinh in vivo chdng lai tic Rhipicephalus sanguineus (tic cho) trén tho

Vao ngay 0, thd dugc xir ly bing hop chét thir nghiém & ndéng dd dinh trudc
béng cach phun 1én chi tai cua ching. Vao ngay +1, cho nhiing con tic R. sanguineus
truong thanh (ty 1€ gidi tinh 1:1) tAn cong 1én tai cia ching. Viéc danh gid hiéu qua
duoc thuc hién vao thoi diém 24 gid, 48 gid, va 72 gio sau khi cho thn cong bang cach
dén sb luong tic séng va tic chét thu gom duogc tir dong vat. Hidu qua dugc biéu thi

bang cach so sanh v&i nhom didu tri bang thudc voy, str dung cong thirc cuia Abbott:
% duogc hiéu chinh = 100 x (1 - (n trong T sau khi xi 1y)/(n trong Co sau xtt 1y))
n = s6 luong tic, T = nhém duge xt Iy, Co = nhém d6i chung/thude vo.

Trong thir nghiém nay, céc hop chat cia cac vi du dudi day c6 hig¢u qua cao hon

90% (ECs0) & 60 mg/m?: 28, 32, 35, 40, 41 va 48.
Hoat tinh in vivo chdng ran (Polyplax serrata) trong chudt (tai chd)

Chuot nhidm P. serrata mot cach tu nhién dugc xtt Iy bang hop chét thur
nghiém da bao ché vao ngay 0 bang céch rét 1én. Vao ngdy +4 va +14, hiéu qua dugc
danh gi4 bang cach dém s luong rén séng & khoang gifta hai mit. Hiéu qua tai hai
thoi diém duoc biéu thi & dang so sanh s6 Iuong ran dém duoc trén cung con chudt
truge khi xir 1y, st dung cong thitc Henderson & Tilton, ¢6 xét dén sb lugng réan tim

thiy & chudt duge xt Iy bang ché phdm tréng (nhém thudc vo):
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% duoc hidu chinh = 100 x (1 - (n trong Co trudc khi xr Iy x n trong T sau khi xu
1y)/(n trong Co sau khi xtt Iy x n trong T trudc khi xir 1y))

n = s6 luong rén, T = nhém duge xtt Iy, Co = nhém d6i chimg/thude vo.

Trong thtr nghi€ém nay, cac hop chét cua cac vi du dudi day c6 hidu qua 16n hon
90% (ECo0) & 32 mg/kg: 1, 7, tir 10 dén 12, tir 15 dén 21, 24, 25, 27, 28, 30, tr 35 dén
41, 48 va 49.

Hoat tinh ctia hop chét chéng su gay hai cua tic dugc tao ra béng thuc nghiém ddi voi

Rhipicephalus (Boophilus) microplus trén gia sc

Céc thtr nghiém duoc tién hanh d8 danh gia hoat tinh didu tri va phong ngira
cta cac hop chét chéng tic gia sic R. (B.) microplus, khi cung cép & dang rét 1én gia
stic bi gy hai bang thuc nghiém. Gia stc tré & d9 tudi trudng thanh (khoang 80 — 250
kg, n=5 trén mot nhom) duoc nhét riéng trong céc bai rao kin c6 méi che, nhung van

chiu tic dong cta diéu kién moi trudng xung quanh.

Trong giai doan 30 ngay thich nghi v&i moi truong, tn cong tit ca nhitng con
vat nay ba l4n mt tudn trong ving gay lung cua c¢b bang khoang 5000 4u tring ctia R.
(B.) microplus mdi 1in gy hai. Vao cubi giai doan thich nghi v6i méi trudng, nhiing
con vat duge xir Iy bang ché phdm thtr nghiém bang cach rét 1én séng lung ctia mdi
con vt (Ngay 0). V& ché pham thir nghiém, hop chét duoc hoa tan — vi du — trong
rugu benzylic, propylen cacbonat va isopropanol. Liéu lugng dugc chon dé dat dugc
lidu luong diém <10 mg/kg trong lugng co thé. Sau khi xr 1y, viéc gy hai cho dong
vat bang 4u tring R. (B.) microplus tiép tuc dugc tién hanh véi tn sudt hai 1dn mot
tudn cho dén khi két thuc thir nghiém. B4t dau vao ngay 1 sau xtt 1y, nhing con tic cai
truong thanh no né duoc thu gom hang ngay tu mdi con vat theo Holdsworth et al.
(W.A.A.V.P. guidelines for evaluating the efficacy of acaricides against ticks
(Ixodidae) on ruminants, Vet Parasitol., 136(1):29-43(2005)). Céch tién hanh nay cho
phép dang gia hidu qua diéu tri (bit dau c6 hidu quéa) cling nhu tac dung bao vé sau do.
Viéc gy hai cho dong vat va thu gom tic hang ngay tiép tuc dugc thuc hién cho dén

ngay thtr nghiém 77.
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YEU CAU BAO HO

1. Hop chét ¢6 cong thirc:

2
R\\\T§§x R’ 7{
R1/N\Y N\Q1
L7
trong do:
X 1a O hoac S;

Q! va Q? ddc lap 1a CRS hodc N, véi didu kién it nhit mét trong s6 Q' va Q? la

Y 1a lién két truc tiép hodc CHy;

R! 1a H; C;-Cealkyl tuy y dugc thé bang mot phan tir thé duoc chon tir: CN,
CONH,, COOH, NO; va —Si(CH3)3; Ci-Cshaloalkyl; Ca-Csalkenyl; Ca-Cehaloalkenyl,
Co-Csalkynyl; Ca-Cehaloalkynyl;  Cs-Csxycloalkyl-Ci-Coalkyl-  trong do, Cs-
Csxycloalkyl nay tuy y duoc thé bang 1 hoic 2 nguyén tir halo; oxetan-3-yl-CHz-;
hoic benzyl tiy ¥ dwoc thé bang halo hogc Ci-Cshaloalkyl;

R? 13 phenyl, pyridin, pyrimidin, pyrazin hodc pyridazin, trong d6 phenyl,
pyridin, pyrimidin, pyrazin hodc pyridazin nay tuy y dugc thé bang tir mot dén ba phin
tir thé, v6i dilu kién (cac) phan tir thé ndy khong & cacbon 1ién k& v&i cacbon lién két

T(l
v6inhém O, mdi géc doc 1ap duoc chon tir: Ci-Csalkyl, Ci-Cs-haloalkyl, Ci-
Csthiohaloalkyl, Ci-Csalkoxy, Ci-Cshaloalkoxy, halo, NO2, SFs, CN, CONH,, COOH
va C(S)NHoz;

R3 14 C1-Csalkyl hodc Ci-Cshaloalkyl;
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R* 13 pyridin, pyrimidin, pyrazin hodc pyridazin, trong d6 pyridin, pyrimidin,
pyrazin hodc pyridazin ndy tuy y duoc thé bang mot phan tir thé duge chon tir: C-
Csalkyl, Ci-Cshaloalkyl, Ci-Csalkoxy, C3-Caxycloalkyl, halo hodc hydroxy;

R’ 1a H, Ci-Csalkyl, Ci-Cshaloalkyl, Cs-Csxycloalkyl, Ci-Csalkoxy, Ci-
CsalkoxyC(O)- hoac (Ci-Csalkoxy)CH-;
hodc mudi ctia né.
2. Hop chét hoic mubi theo diém 1, trong d6 Y 14 lién két truc tiép.
3. Hop chét hodc mubi theo diém 1 hoic 2, trong d6 X 12 O.

4. Hop chéit hodc mubi theo diém bat k¥ trong sb cac diém tir 1 dén 3, trong d6 R3 14

metyl.

5. Hop chét hoic mubi theo diém bat ky trong s6 cac diém tr 1 dén 4, trong @6 Q' 1a
N, Q?1a CR’ va R’ 13 H, metyl, hodc (CH;CH20).CH-.

6. Hop chét hoic muébi theo diém bAt ky trong sb cac diém tir 1 dén 5, trong d6 R* 14 2-
pyridin, hodc 2-pyrimidin ty y duoc thé bang C1-C; alkoxy.

7. Hop chét hodc mudi theo diém 6, trong d6 R* 1a 2-pyrimidin.

8. Hop chit hozc mudi theo diém bét k¥ trong s6 cac diém tir 1 dén 7, trong d6 R! 12
xyclopropyl-CHz-, n-propyl, CH=C-CHa-, CF3;CH2CHz-, FCH2CHz-, FCH,CH2CHz-,
2,2-difloxyclopropyl-CHz-, 2,2-dicloxyclopropyl-CHz-, H, CHs, (CHs3):SiCHz-,
CH3CHaz- hodc CNCHz-.

9. Hop chét hoic mubi theo diém 8, trong d6 R! 1a xyclopropyl-CHz-, CH=C-CH.-, H
hodc CHs.

10. Hop chit hoic mudi theo diém bat ky trong sb cac diém tir 1 dén 9, trong d6 R? 1a
3,5-bis(triflometyl)phenyl, 3,5-diclophenyl, 3-triflometoxyphenyl, 3-clo-5-triflometyl-
phenyl, 3-xyanophenyl, 3-clo-5-triflometoxyphenyl, hoéc 5-triflometylpyridin-3-yl, 3-
bromo-5-triflometylphenyl, 3-xyano-5-triflometylphenyl hodc 2,6-bis(triflometyl)-
pyridin-4-yl.
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11. Hop chét hodc mudi theo diém 10, trong d6 R? 1a 3,5-bis(triflometyl)phenyl.

12. Hop chét hozc mubi theo diém 1, trong d6 hop chit nay 13 N-(xyclopropylmetyl)-
N-[(18)-1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-3,5-bis(triflometyl)benzamit, ~ N-
prop-2-ynyl-N-[(1S)-1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-3,5-
bis(triflometyl)benzamit hodc N-metyl-N-[(1S)-1-(2-pyrimidin-2-yl-1,2,4-triazol-3-
yDetyl]-3,5-bis(triflometyl)benzamit.

13. Ché pham chira hop chét hodc mubi theo diém bt ky trong sb cac diém tir 1 dén

12, va it nhit mot chit mang thich hop.

14. Hop chét hoic mudi theo diém 1, trong d6 hop chét nay la:
N-(xyclopropylmetyl)-N-[1-[2-(2-pyridyl)-1,2,4-triazol-3-yl]etyl]-3,5-
bis(triflometyl)benzamit;
3,5-diclo-N-(xyclopropylmetyl)-N-[1-[2-(2-pyridyl)-1,2,4-triazol-3-yletyl[benzamit;
3,5-diclo-N-propyl-N-[1-[2-(2-pyridyl)-1,2,4-triazol-3-yl]etyl|benzamit;
N-(xyclopropylmetyl)-N-[1-[2-(2-pyridyl)-1,2,4-triazol-3-yl]etyl]-3-
(triflometoxy)benzamit;
N-[(3-clophenyl)metyl]-3-xyano-N-[1-[2-(2-pyridyl)-1,2,4-triazol-3-yl]etyl[benzamit;
3-clo-N-(xyclopropylmetyl)-N-[1-[2-(2-pyridyl)-1,2,4-triazol-3-yl]etyl]-5-
(triflometyl)benzamit;

3-clo-N-prop-2-ynyl-N-[ 1-[2-(2-pyridyl)-1,2,4-triazol-3-yl]etyl]-5-
(triflometyl)benzamit;

3-clo-N-propyl-N-[ 1-[2-(2-pyridyl)-1,2,4-triazol-3-yl]etyl]-5-(triflometyl)benzamit;
N-(xyclopropylmetyl)-N-[1-[2-(2-pyridyl)-1,2,4-triazol-3-yl]etyl]-5-
(triflometyl)pyridin-3-carboxamit;
3-clo-N-(xyclopropylmetyl)-N-[1-[2-(2-pyridyl)-1,2,4-triazol-3-yl]etyl]-5-
(triflometoxy)benzamit;

N-(2-floetyl)-N-[1-[2-(2-pyridyl)-1,2,4-triazol-3-yl]etyl]-3,5 -bis(triflometyl)benzamit;
N-[1-[2-(2-pyridyl)-1,2,4-triazol-3-yl]etyl]-3,5-bis(triflometyl)-N-(3,3,3-
triflopropyl)benzamit;
N-(oxetan-3-ylmetyl)-N-[1-[2-(2-pyridyl)-1,2,4-triazol-3-yl]etyl]-3,5-

bis(triflometyl)benzamit;
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N-(xyanometyl)-N-[1-[2-(2-pyridyl)-1,2,4-triazol-3-yl]etyl]-3,5-
bis(triflometyl)benzamit;
N-prop-2-ynyl-N-[1-[2-(2-pyridyl)-1,2,4-triazol-3-yl]etyl]-3,5-
bis(triflometyl)benzamit;
N-[(2,2-difloxyclopropyl)metyl]-N-[1-[2-(2-pyridyl)-1,2,4-triazol-3-yl]etyl]-3,5-
bis(triflometyl)benzamit;
N-[(2,2-dicloxyclopropyl)metyl]-N-[1-[2-(2-pyridyl)-1,2,4-triazol-3-yl]etyl]-3,5-
bis(triflometyl)benzamit;

3-clo-N-prop-2-ynyl-N-[ 1-[2-(2-pyridyl)-1,2,4-triazol-3-yl]etyl]-5-
(triflometoxy)benzamit;
N-(2-floetyl)-N-[1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-3,5-
bis(triflometyl)benzamit;
N-[1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-3,5-bis(triflometyl)-N-(3,3,3-
triflopropyl)benzamit;
N-(3-flopropyl)-N-[1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-3,5-
bis(triflometyl)benzamit;
3-clo-N-(2-floetyl)-N-[1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-5-
(triflometoxy)benzamit;
3-clo-N-(2-floetyl)-N-[1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-5-
(triflometyl)benzamit;
3-clo-N-(3-flopropyl)-N-[1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-5-
(triflometyl)benzamit;
3-clo-N-(3-flopropyl)-N-[1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-5-
(triflometoxy)benzamit;
3-clo-N-[1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-5-(triflometyl)-N-(3,3,3-
triflopropyl)benzamit;

3-clo-N-[ 1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-5-(triflometoxy)-N-(3,3,3-
triflopropyl)benzamit;
N-(xyclopropylmetyl)-N-[1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-5-
(triflometyl)pyridin-3-carboxamit;
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N-[1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-5-(triflometyl)-N-(3,3,3-
triflopropyl)pyridin-3-carboxamit;
N-(2-floetyl)-N-[1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-5-(triflometyl)pyridin-3-
carboxamit;

N-(3-flopropyl)-N-[ 1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-5-(triflometyl)pyridin-
3-carboxamit;
N-prop-2-ynyl-N-[1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-5-(triflometyl)pyridin-3-
carboxamit;

N-(xyclopropylmetyl)-N-[1-(1-pyrimidin-2-yltetrazol-5-yl)etyl]-3,5-
bis(triflometyl)benzamit; ’

3-xyano-N-(xyclopropylmetyl)-N-[ 1-[5-metyl-2-(2-pyridyl)-1,2,4-triazol-3-
yl]etyl]benzamit;

N-prop-2-ynyl-N-[1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-3,5-
bis(triflometyl)benzamit;
3-clo-N-prop-2-ynyl-N-[1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-5-(triflometoxy)-
benzamit;
3-clo-N-(xyclopropylmetyl)-N-[1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-5-
(triflometoxy)benzamit;

3-xyano-N-(xyclopropylmetyl)-N-[ 1-(2-pyrimidin-2-yl-1,2,4-triazol-3-
yDetyl|benzamit;
N-(xyclopropylmetyl)-N-[1-[2-(5-metoxypyrimidin-2-yl)-1,2,4-triazol-3-yl]etyl]-3,5-
bis(triflometyl)benzamit;
3-clo-N-(xyclopropylmetyl)-N-[1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-5-
(triflometyl)benzamit;
3-clo-N-prop-2-ynyl-N-[1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-5-
(triflometyl)benzamit;
N-(xyclopropylmetyl)-N-[2-[2-(2-pyridyl)-1,2,4-triazol-3-yl|propyl]-3,5-
bis(triflometyl)benzamit;
N-prop-2-ynyl-N-[(1S)-1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-5-
(triflometyl)pyridin-3-carboxamit;
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N-(xyclopropylmetyl)-N-[(1S)-1-[2-(2-pyridyl)-1,2,4-triazol-3-yl]etyl]-3,5-
bis(triflometyl)benzamit;
N-(xyclopropylmetyl)-N-[(1S)-1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-5-
(triflometyl)pyridin-3-carboxamit;
N-prop-2-ynyl-N-[(1S)-1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-3,5-
bis(triflometyl)benzamit;
3-xyano-N-(xyclopropylmetyl)-N-[1-[2-(2-pyridyl)-1,2,4-triazol-3-
yl]etyl]benzencarbothioamit;
N-(xyclopropylmetyl)-N-[1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-3,5-
bis(triflometyl)benzamit;
N-(xyclopropylmetyl)-N-[(1S)-1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-3,5-
bis(triflometyl)benzamit;

3-xyano-N-(xyclopropylmetyl)-N-[ 1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-5-
(triflometyl)benzamit;
N-(xyclopropylmetyl)-N-[1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-2,6-
bis(triflometyl)pyridin-4-carboxamit;
3-xyano-N-[1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]benzamit;
N-Etyl-N-[1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-3,5-bis(triflometyl)benzamit;
3-xyano-N-prop-2-ynyl-N-[1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl |benzamit;
3-xyano-N-metyl-N-[ 1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl|benzamit;
N-(xyanometyl)-N-[1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-3,5-
bis(triflometyl)benzamit;
3-xyano-N-[1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-5-(triflometyl)benzamit;
3-xyano-N-prop-2-ynyl-N-[1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-5-
(triflometyl)benzamit;
3-xyano-N-etyl-N-[1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-5-
(triflometyl)benzamit;
3-xyano-N-metyl-N-[1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-5-
(triflometyl)benzamit;
N-(xyclopropylmetyl)-N-[1-(5-metyl-2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-3,5-
bis(triflometyl)benzamit;
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3-bromo-N-(xyclopropylmetyl)-N-[ 1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-5-
(triflometyl)benzamit;
N-[1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-3,5-bis(triflometyl)benzamit;
N-(xyclopropylmetyl)-N-[(1S)-1-[2-(5-flopyrimidin-2-yl)-1,2,4-triazol-3-yl]etyl]-3,5-
bis(triflometyl)benzamit;
N-metyl-N-[1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-3,5-bis(triflometyl)benzamit;
N-[(18)-1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-3,5-bis(triflometyl)benzamit;
N-[1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-3,5-bis(triflometyl)-N-
(trimetylsilylmetyl)benzamit;
3-xyano-N-[(18)-1-[2-(5-flopyrimidin-2-y1)-1,2,4-triazol-3-yl]etyl|benzamit;
N-[(1S)-1-[2-(5-flopyrimidin-2-yl)-1,2,4-triazol-3-yl]etyl]-3,5-
bis(triflometyl)benzamit;
N-(xyclopropylmetyl)-N-[(1S)-1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-3,5-
bis(triflometyl)benzencarbothioamit;
3-carbamothioyl-N-metyl-N-[1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl|benzamit;
3-carbamothioyl-N-metyl-N-[1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-5-
(triflometyl)benzamit;
N-[1-[5-(dietoxymetyl)-2-pyrimidin-2-yl-1,2,4-triazol-3-yl]etyl]-3,5-
bis(triflometyl)benzamit;

Metyl 5-[1-[[3,5-bis(triflometyl)benzoyl]amino]etyl]-1-pyrimidin-2-yl-1,2,4-triazol-3-
carboxylat; hodc

N-metyl-N-[(15)-1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yD)etyl]-3,5-
bis(triflometyl)benzamit.

15. Hop chét c6 cong thitc N-[(1S)-1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-3,5-

bis(triflometyl)benzamit hodc mudi ctia no.

16. Hop chit c6 cong thirc N-[(1S)-1-(2-pyrimidin-2-yl-1,2,4-triazol-3-yl)etyl]-3,5-
bis(triflometyl)benzamit.
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