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Linh vwe ky thuit dwoc dé cap

Sang ché d& cap dén dang tinh thé cta hop chit sulfonamit c¢6 hoat tinh wc ché
ribonucleotit reductaza, dugc phim chira hop chit dang tinh thé va phuong phap didu ché

chung.
Tinh trang ky thuét ciia sang ché

Ribonucleotit reductaza (sau ddy duoc goi 1a “RNR”) gdm oligome khac loai ctia
tidu phan 16n M1 va tiéu phan nho M2, trong d6 su biéu hién ctia ca hai déu can thiét cho
hoat tinh enzym. RNR nhén dién ribonucleosit 5'-diphosphat (sau ddy dugc goi 1a “NDP”)
dudi dang co chit va xuc tac qua trinh khir n6 thanh 2’-deoxyribonucleosit 5°-diphosphat
(sau day duogc goi 1a “dNDP”). RNR 1a enzym gi¢i han tbc do trong con dudng téng hop
dNTP de novo va déng vai tro thiét yéu trong qua trinh tong hop va sira chita ADN.

Hoat tinh enzym ctia RNR ¢6 li€n quan m4t thiét dén su tdng sinh té bao, va da dugc
bdo c4o rang hoat tinh enzym ctia n6 dic biét cao & bénh ung thu. O nhiéu loai khéi u ran
va ung thu méau khic nhau, nhidu méi tuong quan da dugc bo cdo véi su biéu hién qua cua
tiéu phr?m M2 ctia RNR, va tdc dong cua nd dén su tién lugng cia bénh ung thu. Ngoai ra,
tac dung trc ché sy sinh truéng t& bao thu duoc boi su te ché RNR va tac dung khang khéi
u in vivo da dugc bao cdo & cac dong té bao thu duge tir mot vai loai ung thu va & cic mau
khéng 1am sang. Do d6, dugc goi y rd rang 1a RNR 1a phén tr dich quan trong trong viéc
diéu tri bénh ung thu.

Thong thuong, hydroxyure (sau ddy dugc goi 1la “HU”) va 3-aminopyridin-2-
carboxaldehyt thiosemicacbazon (sau ddy dugc goi 1a “3-AP”) dugce biét 1a c¢6 hoat tinh tc
ché RNR. Tuy nhién, cac hop chét nay khac véi cac hop chét sulfonamit theo sang ché vé
cAu triic. Mic di HU da dugce sir dung 14m sang trong hon 30 ndm, hoat tinh uc ché RNR
cua né yéu va tdc dung cda nd bi han ché. Hién tuong khang khi st dung HU ciing dugc
xem 12 mdt vin dé. 3-AP c6 kha ning chelat hda cac ion kim loai, ddc biét 1a ion sit (Fe),

tir 46 tc ché RNR nhung 3-AP lai duge cho thdy 14 ¢6 tac dung ngoai dich 1én cac protein
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chira ion Fe khac, dan dén cac tac dung phu nhu ching gidm oxy huyét, chimg khé tho,

methemoglobin huyét va chirg bénh tuong ty trong céc ca 14m sang.

Do d6, c6 nhu cau phat trién chat trc ché RNR c¢6 hiéu luc ma khong chelat hoa ion

kim loai va c6 thd dugc st dung dé didu tri bénh lién quan dén RNR, nhu ung thu.

Ngoai ra, ¢c6 mong mudn phit trién chit rc ché RNR c6 thé d& dang thao tac. Dugc
biét ring kha ning tich dién va tinh hut 4m cua hop chét c6 hoat tinh sinh hoc ¢6 &nh hudng
dén viéc thao tac hop chét trong qud trinh két hop n6 vao dugce phém ¢0O hiéu luc. Vi du,
céc hoat chat d& bi tinh dién c6 thé gay ra van dé trong qua trinh san xudt nhu hiéu suit
giam va dong goi khong déu. Do d6, hop chét c¢6 hoat tinh héa hoc ¢6 sy tinh dién thap
duoc wu tién. Cac hop chét hat 4m 13 van d& do su hut 4m cta chung dan dén sy thay dbi
khdi lwong hop chét phu thude vao lugng nudce c6 trong méi truong xung quanh, lam cho
kho c¢6 thé danh gia chinh x4ac hidu qua sinh hoc cta hop chit va dam bao tinh dong nhat
cta dugc phdm chia hop chét d6. Do d6, hop chat c6 hoat tinh héa hoc véi tinh hat 4m
thip dugc mong doi.

Ban chit k§ thuit ciia sang ché

Mot muc dich cua sang ché 12 dé xuat dang tinh thé, ddng tinh thé va/hoic mudi méi,
dn dinh va it tinh dién ctia hop chét ma 1a chét &rc ché hiéu qua va chon loc dbi v6i RNR va
c¢6 thé duge st dung 1am chét khang khéi u hodc chét tri liéu trong viée diéu tri cac bénh
khac lién quan dén RNR.

Dua vao két qua tir cdc nghién clru chuyén sau trong viéc nhan dién hoa chat thoa
mén céc yéu ciu néu trén, cic tac gid sng ché da phat hién ra dang 6n dinh, do tinh dién
thip va khong hut 4m cua cac hop chét sulfonamit c6 hoat tinh e ché RNR tuyét voi va sir
dung lam chét trj liéu dé didu tri khéi u va cac bénh khéc lién quan dén RNR. Cac hop chat
sulfonamit nay ton tai &@ dang tinh thé, nhu ddng tinh thé, va/hoic & dang mudi.

Céc khia canh khac nhau cua sang ché d& xuit cac doi tuong [1] dén [28] sau day.
[1]  Dang tinh thé ctia hop chat duge chon tir nhém gdm:

5-bromo-2-(N-((18,2R)-2-(6-flo-2,3-dimetylphenyl)-1-(5-0x0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)sulfamoyl)benzamit;
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5-clo-2-(N-((1S,2R)-2-(6-flo-2,3-dimetylphenyl)-1-(5-0x0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)sulfamoyl)benzamit;
5-clo-2-(N-((18,2R)-2-(3-¢etyl-6-flo-2-metylphenyl)-1-(5-ox0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)sulfamoyl)benzamit;
5-clo-2-(N-((18,2R)-2-(3-clo-6-flo-2-metylphenyl)-1-(5-ox0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl) sulfamoyl) benzamit;
5-clo-N-((18,2R)-2-(6-flo-2,3-dimetylphenyl)-1-(5-oxo0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)-4-hydroxy-4-metyl-d3-croman-8-sulfonamit;
5-clo-N-((18,2R)-2-(3-clo-6-flo-2-metylphenyl)-1-(5-ox0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)-4-hydroxy-4-metylcroman-8-sulfonamit;
N-((18,2R)-2-(3-bromo-6-flo-2-metylphenyl)-1-(5-oxo0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)-5-clo-4-hydroxy-4-metylcroman-8-sulfonamit;
5-clo-N-((1S,2R)-2-(3-clo-6-flo-2-metylphenyl)-1-(5-ox0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)-4-hydroxy-4-metyl-d3-croman-8-sulfonamit; va
5-clo-N-((1S,2R)-2-(6-flo-2,3-dimetylphenyl)-1-(5-0x0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)-4-hydroxycroman-8-sulfonamit.
[2] Dang tinh thé theo muc [1], trong d6 do tinh khiét héa hoc ctia dang tinh thé nay 13
90% hodc 16n hon.
[3] Dangtinh thé theo muc [1] hodc [2], trong d6 d0 tinh khiét quang hoc ctia dang tinh
thé nay 1a 100%ee.
[4] Dang tinh thé theo muc bét ky trong s6 cac muc [1]-[3], trong d6 dang tinh thé 6n
dinh khi & diéu kién nhiét do khoang 40°C va do 4m tuong ddi khoang 75% trong khoang
bbn tuan.
[5] Dang tinh thé theo muc bat ky trong sd cac myc [1]-[4], trong d6 dang tinh thé con
gbm axit benzoic.
[6] Dang tinh thé theo muc bat ky trong s6 cac muc [1]-[5], trong d6 dang tinh thé 1a

ddng tinh thé clia axit benzoic va hop chét.

[7] Duoc pham chta (i) dang tinh thé cua hop chit theo muc bat ky trong sd cac muc
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[1]-[6] va (ii) ch4t mang dugc dung.

[8] Phuong phép trc ché ribonucleotit reductaza in vivo bao gdm budc cho déi tugng 1a

ngudi c¢6 nhu cau str dung lugng c6 hiéu qua didu tri cia dugce phdm theo muc [7]. Theo

mot s phuong 4n, sy trc ché ribonucleotit reductaza xay ra trong té bao khéi u & d6i tugng

1a nguoi.

[9]  Chét khang khéiu gbm dang tinh thé ctia hop chét theo muc bét ky trong sé cac muc

[1]-[6] 1am thanh phan hoat tinh. Theo mt s& phuong 4n, chét khang khéi u 1 chét khang

khéi u ding qua dudng miéng.

[10] S® dung dang tinh thé ctia hop chét theo muc bét ky trong s& cac muc [1]-[6] dé san

xudt chat trc ché ribonucleotit reductaza.

[11] St dung dang tinh thé ciia hop chét theo muc bét ky trong s6 cac muc [1]-[6] 1am

thubc.

[12] St dung dang tinh thé cia hop chit theo muc bét ky trong sb cac muc [1]-[6] lam

chit khang khéi u. Theo mdt s& phuong 4n, chit khéng khdi u 12 chit khang khéi u dung

qua dudng miéng.

[13] Dang tinh thé ctia hop chét theo muc bt ky trong s6 cac muyc [1]-[6] d& sir dung lam

chét e ché ribonucleotit reductaza.

[14] Dang tinh thé cta hop chit theo muc bét ky trong sb cac muc [1]-[6] d& st dung

trong vi€c ngédn ngira hodc diéu tri khdi u.

[15] Dang tinh thé ctia hop chit theo muc bt k}‘/.trong sb cac muc [1]-[6] dé st dung

trong viéc ngdn ngtra hodc didu tri khéi u bang cach dwa hop chét vao qua duong miéng.

[16] Dang tinh thé cua hop chét theo muc bat ky trong sd cac muc [1]-[6], trong d6 hop

chit hoic axit benzoic ¢ thé dugc thé béng mot hodc nhiéu chit déng vi phéng xa hoac

chét ddng vi khong phéng xa.

[17] Mubi axit benzoic ctia hop chit duoe chon tir nhom gom:
5-bromo-2-(N-((1S,2R)-2-(6-flo-2,3-dimetylphenyl)-1-(5-ox0-4,5-dihydro-1,3,4-

oxadiazol-2-yl)propyl)sulfamoyl)benzamit;
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5-clo-2-(N-((18,2R)-2-(6-flo-2,3-dimetylphenyl)-1-(5-0x0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)sulfamoyl)benzamit;

5-clo-2-(N-((18,2R)-2-(3-etyl-6-flo-2-metylphenyl)-1-(5-0x0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)sulfamoyl)benzamit;

5-clo-2-(N-((18,2R)-2-(3-clo-6-flo-2-metylphenyl)- 1-(5-ox0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl) sulfamoyl) benzamit;

5-clo-N-((18,2R)-2-(6-flo-2,3-dimetylphenyl)-1-(5-0x0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)-4-hydroxy-4-metyl-d3-croman-8-sulfonamit;
5-clo-N-((1S,2R)-2-(3-clo-6-flo-2-metylphenyl)-1-(5-ox0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)-4-hydroxy-4-metylcroman-8-sulfonamit;
N-((1S,2R)-2-(3-bromo-6-flo-2-metylphenyl)-1-(5-0x0-4,5 -dihydro-1,3,4-
oxadiazol-2-yl)propyl)-5-clo-4-hydroxy-4-metylcroman-8-sulfonamit;
5-clo-N-((1S,2R)-2-(3-clo-6-flo-2-metylphenyl)-1-(5-oxo0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)-4-hydroxy-4-metyl-d3-croman-8-sulfonamit; va
5-clo-N-((1S,2R)-2-(6-flo-2,3-dimetylphenyl)-1-(5-0x0-4,5-dihydro-1,3 4-
oxadiazol-2-yl)propyl)-4-hydroxycroman-8-sulfonamit.
[18] Duoc pham chira (i) mudi axit benzoic theo muc [17] va (ii) chit mang dugc dung.
[19] Phuong phéap uc ché ribonucleotit reductaza in vivo bao gdm budc cho dbi tuong 1a
nguodi c6 nhu cau st dung lugng c6 hiéu qua diéu tri caa duogc phém theo muc [18]. Theo
mot sb phuong an, sy G ché ribonucleotit reductaza xay ra & t€ bao khéi u ¢ d6i twong 1a
nguoi.
[20] Chét khang khdi u gdm mudi axit benzoic theo muc [17] lam thanh phan hoat tinh.
Theo mot sé phuong 4n, chét khang khéi u 1a chét khang khéi u ding qua duong miéng.
[21] S¢ dung muébi axit benzoic theo muc [17] dé san xuht chét trc ché ribonucleotit
reductaza.
[22] S dung mudi axit benzoic theo muc [17] lam thude.
[23] S€ dung mudi axit benzoic theo muc [17] lam chét khang khéi u. Theo mot sb

phuong an, chét khang khéi u 1a chit khang khéi u ding qua dudng miéng.
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[24] Mubi axit benzoic theo myc [17] d8 st dung 1am chét trc ché ribonucleotit reductaza.

[25] Mudi axit benzoic theo muc [17] dé str dung trong viéc ngin nglra hodc diéu tri khdi

u.

[26] Mubi axit benzoic theo myc [17] dé st dung trong viéc ngin nglra hodc didu trj khéi

u bing cach dua hop chét vao qua dudng miéng.

[27] Mubi axit benzoic theo myc [17], trong d6 axit benzoic ¢6 thé duoc thé bang mot
ho#c nhidu chit ddng vi phong xa hodc chét déng vi khong phong xa.

[28] Sang ché dé cap dén dang tinh thé cta hop chét theo muc bat ky trong sb cac muc
[1]-[6], ddng tinh thé theo muc [6] va/hodc mubi axit benzoic theo muc [17] dong vai trd
lam chét (rc ché RNR.

Dang tinh thé, déng tinh thé va/hodc mudi axit benzoic theo sang ché c6 hoat tinh
ttc chéd RNR va do én dinh tuyét voi va con dé thao tac do chung khong hut 4m va/hoic
khong tinh dién. Do d6, dang tinh thé, déng tinh thé va/hosc mudi axit benzoic dugc md ta
& day 1a thich hop dé st dung trong viéc didu tri cac bénh lién quan dén RNR.

MO t4 vin tit cic hinh vé

Fig. 1 1a d6 thi minh hoa céc thay d6i hang ngay cia thd tich khéi u twong dbi (sau
day duoc goi 1a “RTV?”) sau khi didu tri bang hop chét vi du duge boc 10 trong ban mo ta.

Fig. 2 12 dd thi minh hoa c4c thay d6i hang ngay ctia RTV sau khi didu tri bang hop
chit vi du duge boc 16 trong ban md ta.

Fig. 3 12 d thi minh hoa c4c thay d6i hang ngay ctia RTV sau khi diéu tri bing hop
chit vi du dugc boc 19 trong ban md ta.

Fig. 4 1a d6 thi minh hoa céc thay d6i hang ngay ctia RTV sau khi diéu tri bang hop
chit vi du dugc boc 16 trong ban md ta.

Fig. 5 12 hinh mo ta dang tinh thé 14y lam vi du dugc bdc 10 trong ban mo ta. Dang
tinh thé léy lam vi du c6 kich thudc tinh thé 14 0,15 x 0,20 x 0,25 mm, khong mau, va co
dang hinh dia.

Fig. 6 12 biéu dd nhidu xa bot tia X (XRD) cta ddng tinh thé 1y 1am vi dy.
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Fig. 7 1a hinh m6 t& duong cong do nhiét lugng quét vi sai (DSC) cua ddng tinh thé
lay 1am vi du.

Fig. 8 12 hinh mo t& dudong cong dang nhiét hép phu/giai hép d6i v6i do 4m cla déng
tinh thé cta hop chét 1iy 1am vi du (A) va cta dang ty do clia cing mot hop chét nay (B).

Fig. 9 12 hinh mo ta két qua mo phong mAu nhiu xa tia X dua trén két qua phan tich
tinh thé don 1¢ ctia ddng tinh thé axit benzoic 14y 1am vi du.

Fig. 10-12 12 c4c hinh md ta dit lidu do do tinh khiét quang hoc ctia dang tinh thé 4y
lam vi du.
Mo ta chi tiét sang ché

Sang ché dé cap dén dang tinh thé, ddng tinh thé hodc mubi axit benzoic ctia hgp
chit duogc chon tir nhém gbm:

5-bromo-2-(N-((1S,2R)-2-(6-flo-2,3-dimetylphenyl)-1-(5-0x0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)sulfamoyl)benzamit;

5-clo-2-(N-((lS,2R)-2-(2,3-dimetylphenyl)-1-(5-0x0-4,5-dihydro-1,3,4-oxadiazol-
2-yl)propyl)sulfamoyl)benzamit;

5-bromo-2-(N-((1S,2R)-2-(2,3-dimetylphenyl)-1-(5-0x0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)sulfamoyl)benzamit;

5-clo-2-(N-((18,2R)-2-(6-flo-2,3-dimetylphenyl)-1-(5-0x0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)sulfamoyl)benzamit;

5-clo-2-(N-(18S,2R)-2-(2-flonaphtalen-1-yl)-1-(5-ox0-4,5-dihydro-1,3,4- oxadiazol-
2-yl)propyl) sulfamoyl) benzamit;

5-clo-2-(N—((1S,2R)-2-(3-etyl-6-ﬂo-2-metylpheny1)-1-(5-oxo-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)sulfamoyl)benzamit;

5-c10-2-(N-((1S,2R)-2-(3-clo-6-ﬂo-2—metylphenyl)-1-(5-0X0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl) sulfamoyl) benzamit;

5-bromo-2-(N-((1 S,2R)-2-(3-clo-6-flo-2-metylphenyl)- 1-(5-ox0-4,5-dihydro-1,3,4-
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oxadiazol-2-yl)propyl)sulfamoyl)benzamit;
2-(N-((18,2R)-2-(3-bromo-6-flo-2-metylphenyl)-1-(5-oxo0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)sulfamoyl)-5-clo-benzamit;
5-clo-N-((18,2R)-2-(6-flo-2,3-dimetylphenyl)-1-(5-ox0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)-6-(pyrolidin-1-cacbonyl)pyridin-2-sulfonamit;
5-clo-N-((18,2R)-2-(6-flo-2,3-dimetylphenyl)-1-(5-0x0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)-4-hydroxy-4-metyl-d3-croman-8-sulfonamit;
5-clo-N-((1S,2R)-2-(3-clo-6-flo-2-metylphenyl)-1-(5-0x0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)-4-hydroxy-4-metylcroman-8-sulfonamit;
N-((18,2R)-2-(3-bromo-6-flo-2-metylphenyl)-1-(5-0x0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)-5-clo-4-hydroxy-4-metylcroman-8-sulfonamit;
5-Clo-N-((18,2R)-2-(3-clo-6-flo-2-metylphenyl)-1-(5-0x0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)-4-hydroxy-4-metyl-d3-croman-8-sulfonamit;
5-clo-N-((18,2R)-2-(6-flo-2,3-dimetylphenyl)-1-(5-0x0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)-4-hydroxycroman-8-sulfonamit;
3-Clo-6-(N-((1S,2R)-2-(6-flo-2,3-dimetylphenyl)-1-(5-ox0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)sulfamoyl)-N, N-dimetylpicolinamit;
4-Amino-2-metoxy-N-((1S,2R)-2-(8-metylnaphtalen-1-yl)-1-(5-0x0-4,5-dihydro-
1,3,4-oxadiazol-2-yl)propyl)benzensulfonamit;
4-Amino-N-((1S,2R)-2-(2,3-dihydro-1H-indene-4-yl)-1-(5-0x0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)-2-metoxybenzensulfonamit; va
5-clo-2-(((1S,2R)-metyl-d3-2-(6-flo-2,3-dimetylphenyl)-1-(5-0x0-4,5-dihydro-
1,3,4-oxadiazol-2-yl)propyl)sulfamoyl)benzamit.
Theo mot s6 phuong an, hop chét duge chon tir nhém gbm:

5-bromo-2-(N-((1S,2R)-2-(6-flo-2,3-dimetylphenyl)-1-(5-0x0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)sulfamoyl)benzamit;
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5-clo-2-(N-((1S,2R)-2-(6-flo-2,3-dimetylphenyl)-1-(5-0x0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)sulfamoyl)benzamit;
5-clo-2-(N-((18,2R)-2-(3-etyl-6-flo-2-metylphenyl)-1-(5-0x0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)sulfamoyl)benzamit;
5-clo-2-(N-((18,2R)-2-(3-clo-6-flo-2-metylphenyl)-1-(5-ox0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)sulfamoyl)benzamit;
5-clo-N-((18,2R)-2-(6-flo-2,3-dimetylphenyl)-1-(5-ox0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)-4-hydroxy-4-metyl-d3-croman-8-sulfonamit;
5-clo-N-((18,2R)-2-(3-clo-6-flo-2-metylphenyl)-1-(5-oxo0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)-4-hydroxy-4-metylcroman-8-sulfonamit;
N-((18,2R)-2-(3-bromo-6-flo-2-metylphenyl)-1-(5-oxo0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)-5-clo-4-hydroxy-4-metylcroman-8-sulfonamit;
5-clo-N-((18,2R)-2-(3-clo-6-flo-2-metylphenyl)-1-(5-0x0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)-4-hydroxy-4-metyl-d3-croman-8-sulfonamit; va
5-clo-N-((18,2R)-2-(6-flo-2,3-dimetylphenyl)-1-(5-oxo-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)-4-hydroxycroman-8-sulfonamit.

Theo céc phuong 4n bd sung, hop chit duoc chon tir nhém gdm:
5-bromo-2-(N-((18,2R)-2-(6-flo-2,3-dimetylphenyl)-1-(5-0x0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)sulfamoyl)benzamit;
5-clo-2-(N-((18,2R)-2-(6-flo-2,3-dimetylphenyl)-1-(5-o0x0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)sulfamoyl)benzamit;
5-clo-2-(N-((1S,2R)-2-(3-clo-6-flo-2-metylphenyl)-1-(5-0x0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl) sulfamoyl) benzamit;
5-clo-N-((1S,2R)-2-(3-clo-6-flo-2-metylphenyl)-1-(5-0x0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)-4-hydroxy-4-metylcroman-8-sulfonamit; va
5-clo-N-((18,2R)-2-(6-flo-2,3-dimetylphenyl)-1-(5-ox0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)-4-hydroxycroman-8-sulfonamit.

Theo mot sé phuong 4n, hop chit la S-bromo-2-(N-((18,2R)-2-(6-flo-2,3-
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dimetylphenyl)-1-(5-0x0-4,5-dihydro-1,3,4-oxadiazol-2-yl)propyl)sulfamoyl)benzamit.
Theo mdt s6 phuong 4n, sang ché d& cap dén dang tinh thé cua 5-bromo-2-(N-((1S,2R)-2-
(6-flo-2,3-dimetylphenyl)-1-(5-ox0-4,5-dihydro-1,3,4-oxadiazol-2-
yl)propyl)sulfamoyl)benzamit, hodc ddng tinh thé clia axit benzoic va hop chat nay.

Theo mot sé phuong 4&n, hop chit 1a 5-clo-2-(N-((1S,2R)-2-(6-flo-2,3-
dimetylphenyl)-1-(5-0x0-4,5-dihydro-1,3,4-oxadiazol-2-yl)propyl)sulfamoyl)benzamit.
Theo mét s6 phuong 4n, sang ché @ cap dén dang tinh thé cta 5-clo-2-(N-((1S,2R)-2-(6-
flo-2,3-dimetylphenyl)-1-(5-0x0-4,5-dihydro-1,3,4-oxadiazol-2-
yl)propyl)sulfamoyl)benzamit, hodc ddng tinh thé cta axit benzoic va hop chét nay.

Theo mdt sé phwong 4n, hop chat 1a 5-clo-2-(N-((1S,2R)-2-(3-clo-6-flo-2-
metylphenyl)-1-(5-oxo0-4,5-dihydro-1,3,4-oxadiazol-2-yl)propyl) ~sulfamoyl) benzamit.
Theo mét s phuong 4n, séng ché @& cap dén dang tinh thé cta 5-clo-2-(N-((1S,2R)-2-(3-
clo-6-flo-2-metylphenyl)-1-(5-0x0-4,5-dihydro-1,3,4-oxadiazol-2-yl)propyl) ~ sulfamoyl)

benzamit, hodc ddng tinh thé cta axit benzoic va hop chat nay.

Theo mdt sé phuong 4&n, hop chat 1a 5-clo-N-((1S,2R)-2-(3-clo-6-flo-2-
metylphenyl)-1-(5-ox0-4,5-dihydro-1,3,4-oxadiazol-2-yl)propyl)-4-hydroxy-4-
metylcromén—8-sulf0namit. Theo mot sb phwong 4n, sdng ché dé cap dén dang tinh thé cta
5-clo-N-((18,2R)-2-(3-clo-6-flo-2-metylphenyl)-1-(5-oxo0-4,5-dihydro-1,3,4-oxadiazol-2-
yl)propyl)-4-hydroxy-4-metylcroman-8-sulfonamit, hodc ddng tinh thé cta axit benzoic va

hop chit nay.

Theo mot s§ phwong 4n, hop chit 13 5-clo-N-((1S,2R)-2-(6-flo-2,3-dimetylphenyl)-
1-(5-0x0-4,5-dihydro-1,3,4-oxadiazol-2-yl)propyl)-4-hydroxycroman-8-sulfonamit. Theo
mot sb phuong 4n, sdng ché @& cap dén dang tinh thé cia 5-clo-N-((1S,2R)-2-(6- flo-2,3-
dimetylphenyl)-1-(5-oxo0-4,5-dihydro-1,3,4-oxadiazol-2-yl)propyl)-4-hydroxycroman-8-

sulfonamit, hodc ddng tinh thé cta axit benzoic va hop chét nay.

Céc hop chét dang tinh thé, ddng tinh thé va/hodc mudi axit benzoic theo sang ché
va céc hop chit trung gian cta ching c6 thé duoc tach va tinh sach bang cac k§ thuat tich

va tinh sach da biét nhu tai két tinh, két tinh, chung cAt va sic ky cot.
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Khi cac chét ddng phan quang hoc, chit ddng phan 14p thé, tautome, hodc chét dong
phéan quay co thé ¢6 trong cac hop chit dang tinh thé, cac ddng tinh thé hodc mudi axit
benzoic theo sang ché nhung khong duge md ta rd rang, cic hop chét dang tinh thé, cac
ddng tinh thé va/hosc mudi axit benzoic nay dugc du dinh bao g0m céc chét ddng phan nay
mot cach riéng ré& hodc dudi dang hdn hop ctia ching. Vi dy, trir khi duge chi ra theo cach
khac, khi hop chét dang tinh thé, déng tinh thé va/hodc mudi axit benzoic theo sang ché
xudt hién duéi dang raxemat, cac chat ddng phan ddi anh va/hodc chét dong phan khong
d6i quang co thé c6 co thé duge phan giai tir raxemat cling dugc xem 1a dugc bao gdm bai
sang ché. Céc chét ddng phén dbi anh va/hodc chét ddng phan khong d6i quang thudng c6
th8 thu duoc bang cac phuong phép téng hop da biét.

Nhu duge st dung trong ban md ta va trir khi duge quy dinh khéc di, thuat ngit “tinh
thé” va cac thuit ngit lién quan dugc st dung trong ban mo ta, khi dugc str dung dé mo ta
hop chét, chét, sy bién doi, nguyén liéu, hop phan hoic san pham, c6 nghia 1a hop chit,
chét, su bién ddi, nguyén liéu, hop phan hoic san phim gan nhu la két tinh nhu duoc xic
dinh boi nhidu xa tia X. Xem, vi du, Remington: The Science and Practice of Pharmacy,
21% edition, Lippincott, Williams and Wilkins, Baltimore, MD (2005); The United States
Pharmacopeia, 23" ed. 1843-1844 (1995).

Nhu duge sit dung trong ban mo té va trir khi dugc quy dinh khac di, thuat ngir “dang
tinh thé” va cac thuat ngit lién quan trong ban md ta chi dang rdn ma 1a tinh thé. Dang tinh
thé bao gdm dang tinh th8 mot hop phan va dang tinh thé nhidu hop phan, va co thé tuy y
bao gdm, nhung khong gi6i han &, cac ddng tinh thé; mubi (ké ca mudi duge dung), dang
da hinh, solvat, hydrat, va/hodc cac phtrc phén tir khac. Theo cac phuong an nhét dinh, dang
tinh thé ctia chit c6 thé gin nhu khong chira dang v6 dinh hinh va/hodc céc dang tinh thé
khéc. Theo cac phuong 4n nhét dinh, dang tinh thé clia chét c6 thé chira it hon khoang 0,1,
05,1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 20, 25, 30, 35, 40, 45 hogc 50% mdt hodc
nhidu dang v6 dinh hinh va/hoiic céc dang tinh thé khdc tinh theo khoi lugng.

Thuét ngit "ddng tinh thé" chi phirc phan ti thu duoc tir nhiéu chét tao ddng tinh thé
d3 biét trong linh vuc. Khong nhu mubi, ddng tinh thé thudng khong bao gdm su chuyén

hydro gitta chét tao ddng tinh thé va duoc chét, va thay vao d6 n6 bao gbm céc tuong tac
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lién phan ti, nhu lién két hydro, xép chéng vong thom, hodc luc phan tan, gitta chét tao
ddng tinh thé va hop chét sulfonamit trong cAu tric tinh thé. Theo mdt s6 phuong 4n, séng
ché @& cap dén dong tinh thé bao gdm hodc gdm c6 axit benzoic va hgp chét sulfonamit

nhu duge mo ta & day.

Nhu dugce sit dung trong ban mo ta va trir khi duoc quy dinh khéc di, thuat ngir “chét
da hinh”, “dang da hinh” va c4c thuét ngit lién quan & day, chi hai hodc nhiéu hon hai dang
tinh thé v& co ban gdm c6 cling mot phén t, cac phén tir, va/hodc cac ion. Gidng nhu céc
dang tinh thé khac, cdc dang da hinh khac nhau c6 thé c6 cac tinh chit vat Iy khac nhau
nhu, vi dy, nhiét 4§ néng chay, nhiét niu chay, tinh tan, tinh phan rd va/hodc phé dao dong,
do su sép xép hoic thé ciu tao clia cac phan tir va/hodc ion trong 14t tinh thé. Céac khac biét
vé tinh chét vat Iy c6 thé anh huéng dén cac thong s nhu do 6n dinh bao quan, tinh nén va
ty trong (quan trong trong viéc bao ché va san xuét san phim), va tbc dd phan ra (yéu td
quan trong trong d¢ sinh kha dung). C4c khac biét vé d6 6n dinh co thé 1a do céc thay dbi
v& tinh phan tmg héa hoc (vi du, oxy héa chénh 1éch, sao cho dang 1iéu mét mau nhanh hon
khi gdm mot dang da hinh so véi khi gbdm mdt dang da hinh khéc) hodc céc thay d6i co hoc
(vi du, cac vién nén v& vun khi bao quan khi dang da hinh wu tién vé mit dong hoc chuyén
héa thanh dang da hinh 4n dinh hon v& mit nhiét dong luc) hodc ca hai (vi dy, vién nén cla
mot dang da hinh d& bi v& hon khi & do 4m cao). Do céc khéc biét vé tinh tan/sy phan r3,
trong cac truong hop khic nghiét, mot s6 su chuyén tiép trang thai rén c6 thé dan dén thiéu
hiéu qua hodc, & didu kién khéc nghiét khac, doc tinh. Ngoai ra, céc tinh chét vat Iy c6 thé
13 quan trong trong qua trinh xur 1y (vi dy, mot dang da hinh c6 thé c6 kha nang tao ra solvat
hon hodic c6 thé khoé loc va rira hét cac tap chét, va hinh dang hat va sy phan bd kich thude
¢6 thé khac nhau giita cac dang da hinh).

Nhu duge st dung trong ban mo ta va trlr khi duge quy dinh khac di, thuat ngit “da
hinh”, “dang da hinh”, va cac thuét hgﬁ: lién quan dugc st dung trong ban mo ta, nghia la
chét, hop phéan hodc san pham quan tim gan nhu khong két tinh nhu dugc xé4c dinh boi
nhidu xa tia X. Cu thé, thuat ngit "dang da hinh" md ta dang ran hdn don, nghia 13, dang rin

thidu thir tu két tinh pham vi dai.

Thuét ngit "mudi duge dung" chi mudi thu duge tir nhi€u ion d6i hitu co va vo co
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khéc nhau da biét trong linh vuec. Mudi dugc dung c6 thé an toan dé dung cho dong vat

hodc nguoi.

Theo mot khia canh, sang ché dé cap dén dang tinh thé cua hop chét sulfonamit nhu
duge md ta & trén. Theo mot sé phuong én, cAu tric cua tinh thé ciia hop chét sulfonamit

dugc bdc 10 trong ban mo ta gém lati, tAm, va/hodc cAu trac tinh thé phéng.

Céc k¥ thuat dé mo ta dic diém cia cac dang tinh thé va dang vo dinh hinh bao gbm,
nhung khong giéi han &, phan tich nhiét trong (TGA), phép do nhiét luong quét vi sai
(DSC), do nhiéu xa bot tia X (XRPD), do nhiéu xa tia X tinh thé don, do phé) dao dong, vi
du, do phd hdng ngoai (IR) va Raman, do phé cong hudng tir hat nhan (NMR) trang thai
ran va dung dich, kinh hién vi quang hoc, kinh hién vi quang hoc bé nong, kinh hién vi dién
tir quét (SEM), phan tich tinh thé dién t va dinh luong, phén tich c& hat (PSA), phén tich
dién tich bé mit, do tinh tan, do sy phan r3, phén tich nguyén td, va phén tich Karl Fischer.
Céc thong s6 6 don vi dic trung c6 thé dugc xac dinh b%lng cach sir dung mot hodc nhiéu
k¥ thuat nhu, nhung khong gidi han 6, nhidu xa tia X va nhiéu xa notron, ké ca nhidu xa
tinh thé don va nhidu xa bot. Cc k§ thuat hitu ich dé phan tich céc dit liéu nhiéu xa bot bao
gém loc profin, nhu lgc Rietveld, ma cé thé duoc st dung, vi du, dé phén tich céc pic nhiéu
xa lién quan dén pha don trong mAu bao gdm nhidu hon mot pha ran. Cac phuong phép
khac hitu ich dé phan tich dit liéu nhiéu xa bot bao gbm chi bao & don vi, cho phép ngudi
¢6 hiéu biét trung binh v& linh vuc nay xéac dinh céc thong s6 6 don vi tir mot mau chira bot

két tinh.

Trong phd nhidu xa bot tia X, goc nhidu xa va toan bd mau ¢6 thé 13 quan trong trong
viéc xac dinh do déng nhét cua tinh thé do ban chét cta dit liéu. Cudng dd twong dbi cua
phd nhiéu xa bt tia X co thé thay ddi tily vao huéng phat trién cta tinh thé, c& hat, hogc
cac diéu kién do va do d6 khong nén dugc hiéu mot cach cung nhéc. Ngoai ra, mot sb gia
tri thu dugc tir cac mAu khac nhau c6 thé gay ra céc sai s6 tiy vao huéng phat trién cta tinh
thé, c& hat, cac diéu kién do, va twong ty. Vi dy, gbc nhiéu xa c6 thé 1a gbc nhiéu xa (20 =
0,2°) trong pho nhiéu xa bot tia X, ma cé nghia la goc nhidu xa c6 thé doc 1ap ndm trong

pham vi £ 0,2° cua gid tri cu thé bat ky trir khi dugc quy dinh khac di.

Theo mot s6 phuong 4n, sang ché @ cap dén dang tinh thé cta 5-bromo-2-(N-
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((18,2R)-2-(6-fl0-2,3-dimetylphenyl)-1-(5-0x0-4,5-dihydro-1,3,4-oxadiazol-2-
yl)propyl)sulfamoyl)benzamit. Theo cdc phuong an bd sung, miu nhiéu xa tia X cua dang
tinh thé nay co6 hai hodc nhiéu hon hai, ba hoic nhiéu hon ba, bdn hoic nhiéu hon bdn, nam
hodc nhiéu hon niam, sau hozc nhiéu hon sédu, bay hoic nhiéu hon bay, tdm hoic nhiéu hon
tam, hodc chin pic & (20 £0,2, 0,3, 0,4, 0,5, 0,6, 0,7, 0,8, 0,9 hodc 1,0°) 12 6,8°, 7,8°, 11,2°,
13,4°, 13,7°, 16,0°, 17,1°, 17,8° va 23,2°. Theo cac phuong 4n khac, 5-bromo-2-(N-
((1S,2R)-2-(6-fl0-2,3-dimetylphenyl)-1-(5-0x0-4,5-dihydro-1,3,4-oxadiazol-2-
yl)propyl)sulfamoyl)benzamit dang tinh thé o pic thu nhiét tir khoéng 154, 155, 156, 157,
158, 159, 160, hodc 161°C dén khoang 160, 161, 162, 163, 164, 165, 166, 167, 168, 169
hodc 170°C nhu dugc do bai DSC. Theo mot s6 phuong 4n, dang tinh thé ctia 5-bromo-2-
(N-((18,2R)-2-(6-flo-2,3-dimetylphenyl)-1-(5-ox0-4,5-dihydro-1,3,4-oxadiazol-2-
yDpropyl)sulfamoyl)benzamit cé pic thu nhiét tir 155°C dén 168°C, tir 158°C dén 162°C,
tlr 159°C dén 161°C, tir 159°C dén 165°C, hogc tir 160°C dén 163°C nhu dwgc do boi DSC.
Theo céc phuong 4n bd sung, dang tinh thé cua 5-bromo-2-(N-((1S,2R)-2-(6-flo-2,3-
dimetylphenyl)-1-(5-0x0-4,5-dihydro-1,3,4-oxadiazol-2-yl)propyl)sulfamoyl)benzamit c6
pic thu nhiét bing khodng 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165, 166,
167, 168, 169, hoic 170°C dugc do bdi DSC. Theo cac phuong an b sung, do tinh khiét
quang hoc cua dang tinh thé nay 1a 100% ee.

Theo mdt s6 phuong 4n, sing ché dé cap dén dang tinh thé cua 5-clo-2-(N-((1S,2R)-
2-(6-flo-2,3-dimetylphenyl)-1-(5-0x0-4,5-dihydro-1,3,4-oxadiazol-2-
yDpropyl)sulfamoyl)benzamit. Theo céc phuong an bd sung, miu nhiéu xa tia X cla dang
tinh thé nay c6 hai hodc nhiéu hon hai, ba hoic nhidu hon ba, bdn hoic nhiéu hon bdn, ndm
hodc nhidu hon ndm, s4u hogc nhidu hon sdu, bay hoc nhiéu hon bay, tdm hogc nhiéu hon
tam, hodic chin pic & (20 0,2, 0,3, 0,4, 0,5, 0,6, 0,7, 0,8, 0,9 hodc 1,0°) 12 6,8°, 7,8°, 11,2°,
13,4°, 13,7°, 16,0°, 17,1°, 17,8° va 23,2°. Theo c4c phuong an khac, dang tinh thé cua 5-
clo-2-(N-((1S,2R)-2-(6-fl0-2,3-dimetylphenyl)-1-(5-ox0-4,5-dihydro-1,3,4-oxadiazol-2-
yl)propyl)sulfamoyl)benzamit c6 pic thu nhiét tir khoang 154, 155, 156, 157, 158, 159, 160,
hoic 161°C dén khoang 160, 161, 162, 163, 164, 165, 166, 167, 168, 169 hodc 170°C nhu
duoc do béi DSC. Theo mot sé phuong 4n, dang tinh thé cda 5-clo-2-(N-((1S,2R)-2-(6-
flo-2,3-dimetylphenyl)-1-(5-0x0-4,5-dihydro-1,3,4-oxadiazol-2-
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yl)propyl)sulfamoyl)benzamit cé pic thu nhiét tir 155°C dén 168°C, tir 158°C dén 162°C,
tir 159°C dén 161°C, tix 159°C dén 165°C, hodc tir 160°C dén 163°C nhu dugc do bdi DSC.
Theo cac phuong an bd sung, dang tinh thé cua 5-clo-2-(N-((1S,2R)-2-(6-flo-2,3-
dimetylphenyl)-1-(5-ox0-4,5-dihydro-1,3,4-oxadiazol-2-yl)propyl)sulfamoyl)benzamit c6
pic thu nhiét bing khoang 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165, 166,
167, 168, 169, hoic 170°C dugc do bdi DSC. Theo cic phuong an bd sung, do tinh khiét
quang hoc cua dang tinh thé nay 1a 100% ee.

Theo mdt sd phuong 4n, séng ché d& cap dén dang tinh thé cta 5-clo-2-(N-((1S,2R)-
2-(3-etyl-6-flo-2-metylphenyl)-1-(5-0x0-4,5-dihydro-1,3,4-oxadiazol-2- |
yl)propyl)sulfamoyl)benzamit. Theo cac phuong an bd sung, mau nhiéu xa tia X cia dang
tinh thé nay c6 hai hodc nhiéu hon hai, ba hoic nhiéu hon ba, bdn hoic nhiéu hon bén, ndm
hoac nhiéu hon nam, séu ho#ic nhiéu hon sdu, bay hoic nhiéu hon bay, tdm hodc nhiéu hon
tam, hogc chin pic & (26 £0,2, 0,3, 0,4, 0,5, 0,6, 0,7, 0,8, 0,9 hodc 1,0°) 12 6,8°, 7,8°, 11,2,
13,4°, 13,7°, 16,0°, 17,1°, 17,8° va 23,2°. Theo cic phuong an khéc, dang tinh thé cua 5-
clo-2-(N-((1S,2R)-2-(3-etyl-6-flo-2-metylphenyl)-1-(5-oxo-4,5-dihydro-1,3 ,4-oxadiazol-
2-yl)propyl)sulfamoyl)benzamit cé pic thu nhiét tir khoang 154, 155, 156, 157, 158, 159,
160, hodc 161°C dén khoang 160, 161, 162, 163, 164, 165, 166, 167, 168, 169 hodc 170°C
nhu duge do badi DSC. Theo mot sd phuong 4n, dang tinh thé cua 5-clo-2-(N-((1S,2R)-2-
(3-etyl-6-flo-2-metylphenyl)-1-(5-ox0-4,5-dihydro-1,3,4-oxadiazol-2-
yl)propyl)sulfamoyl)benzamit c6 pic thu nhiét tir 155°C dén 168°C, tir 158°C dén 162°C,
i 159°C dén 161°C, tir 159°C dén 165°C, hoic tir 160°C dén 163°C nhu dugc do béi DSC.
Theo cac phuong an bd sung, dang tinh thé cua 5-clo-2-(N-((1S,2R)-2-(3-etyl-6-flo-2-
metylphenyl)-1-(5-0x0-4,5-dihydro-1,3 ,4-oxadiazol-2-yl)propyl)sulfamoyl)benzamit ~ ¢c6
pic thu nhiét bang khoang 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165, 166,
167, 168, 169, hodc 170°C nhu duge do béi DSC. Theo cac phuong an bd sung, do tinh
khiét quang hoc cta dang tinh thé nay 1a 100% ee.

Theo mot sb phuong 4n, sing ché dé cap dén ddng tinh thé ctia axit benzoic va 5-
clo-2-(N-((18,2R)-2-(6-flo-2,3-dimetylphenyl)-1-(5-0x0-4,5-dihydro-1,3 ,4-oxadiazol-2-

yl)propyl)sulfamoyl)benzamit. Theo cac phuong an bd sung, miu nhiéu xa tia X cua dong
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tinh thé nay c6 hai hodc nhiéu hon hai, ba hoc nhiéu hon ba, bdn hoic nhiéu hon bbn, ndm
hodc nhiéu hon nim, sdu hodc nhiéu hon sau, bay hodc nhiéu hon bay, tdm hodc nhiéu hon
tam, hodc chin pic & (20 £0,2, 0,3, 0,4, 0,5, 0,6, 0,7, 0,8, 0,9 hodc 1,0°) 12 6,8°,7,8°, 11,2°,
13.4°, 13,7°, 16,0°, 17,1°, 17,8° va 23,2°. Theo céc phuong 4n khac, dong tinh thé nay c6
pic vthu nhiét tir khoang 154, 155, 156, 157, 158, 159, 160, hodc 161°C dén khoang 160,
161, 162, 163, 164, 165, 166, 167, 168, 169 hodc 170°C nhu dugc do bdi DSC. Theo mot
s6 phuong 4n, ddng tinh thé cua axit benzoic va 5-clo-2-(N-((1S,2R)-2-(6-flo-2,3-
dimetylphenyl)-1-(5-ox0-4,5-dihydro-1,3 ,4-oxadiazol-2-yl)propyl)sulfamoyl)benzamit cd
pic thu nhiét tir 155°C dén 168°C, tir 158°C dén 162°C, tir 159°C dén 161°C, tir 159°C dén
165°C, hodc tir 160°C dén 163°C nhu dugc do bai DSC. Theo cac phuong 4n bd sung, dong
tinh thé nay co pic thu nhiét béng khoang 154, 155, 156, 157, 158, 159, 160, 161, 162, 163,
164, 165, 166, 167, 168, 169, hodc 170°C duoc do bai DSC. Theo cac phuong an bd sung,

do tinh khiét quang hoc ctia hop chét ddng tinh thé nay cua axit benzoic 12 100% ee.

Theo mdt s6 phuong 4n, sdng ché dé cap dén dang tinh thé cua 5-clo-2-(N-((1S,2R)-
2-(3-clo-6-flo-2-metylphenyl)-1-(5-oxo0-4,5-dihydro-1,3 ,4-oxadiazol-2-yl)propyl)
sulfamoyl) benzamit. Theo c4c phuong an bd sung, mau nhiéu xa tia X cta dang tinh thé
nay c6 hai hodc nhiéu hon hai, ba hoic nhiéu hon ba, bdn hoic nhiéu hon bdn, ndm hoic
nhiéu hon nim, sau hoic nhiéu hon sau, bay hodc nhiéu hon bay, tdm hogc nhiéu hon tam,
hodc chin pic & (20 £ 0,2, 0,3, 0,4, 0,5, 0,6, 0,7, 0,8, 0,9 hodc 1,0°) la 6,8°, 7,8, 11,2°,
13,4°, 13,7°, 16,0°, 17,1°, 17,8° va 23,2°. Theo cac phuong an khéc, dang tinh thé cta 5-
clo-2-(N-((1S,2R)-2-(3-clo-6-flo-2-metylphenyl)-1-(5-0x0-4,5 -dihydro-1,3,4-oxadiazol-2-
yl)propyl) sulfamoyl) benzamit ¢6 pic thu nhiét tir kKhoang 154, 155, 156, 157, 158, 159,
160, hoic 161°C dén khoang 160, 161, 162, 163, 164, 165, 166, 167, 168, 169 hodc 170°C
nhu dugce do bai DSC. Theo mét s6 phwong 4n, dang tinh thé cua 5-clo-2-(N-((1S,2R)-2-
(3 -clo-6-flo-2-metylphenyl)-1-(5-0x0-4,5-dihydro-1,3 ,4-oxadiazol-2-yl)propyl)
sulfamoyl) benzamit ¢6 pic thu nhiét tr 155°C dén 168°C, tir 158°C dén 162°C, tir 159°C
dén 161°C, tir 159°C dén 165°C, hoic tir 160°C dén 163°C nhu duge do bdi DSC. Theo
cac phuong an bd sung, dang tinh thé cua 5-clo-2-(N-((1S,2R)-2-(3-clo-6-flo-2-
metylphenyl)-1-(5-0xo-4,5-dihydro-1,3,4-oxadiazol-Z-yI)propyl) sulfamoyl) benzamit ¢é
pic thu nhiét bang khoang 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165, 166,
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167, 168, 169, hodc 170°C nhu dugc do béi DSC. Theo cac phuong 4n bd sung, do tinh
khiét quang hoc cuia dang tinh thé nay 13 100% ee.

Theo mdt s6 phuong 4n, séng ché dé& cap dén dang tinh thé ctia 5-clo-N-((1S,2R)-2-
(6-flo-2,3-dimetylphenyl)-1-(5-0x0-4,5-dihydro-1,3 ,4-oxadiazol-2-yl)propyl)-4-hydroxy-
4-metyl-d3-croman-8-sulfonamit. Theo cdc phuong an bd sung, miu nhifu xa tia X cua
dang tinh thé nay co hai hodc nhiéu hon hai, ba hoic nhidu hon ba, bdn hoic nhiéu hon bén,
nam hodc nhiéu hon nim, sau hodc nhiéu hon sau, bay hoic nhiéu hon bay, tdm hodc nhiéu
hon t&m, hoic chin pic & (26 = 0,2, 0,3, 0,4, 0.5, 0,6, 0,7, 0,8, 0,9 hodc 1,0°) 1a 6,87, 7,8°,
11,20, 13,4°, 13,7°, 16,0°, 17,1°, 17,8° va 23,2°. Theo cac phuong an khac, dang tinh thé
cia 5-clo-N-((1S,2R)-2-(6-flo-2,3-dimetylphenyl)-1-(5-0x0-4,5-dihydro-1,3 ,4-oxadiazol-
2-yl)propyl)-4-hydroxy-4-metyl-d3-croman-8-sulfonamit c6 pic thu nhiét tir khoang 154,
155, 156, 157, 158, 159, 160, hodc 161°C dén khoang 160, 161, 162, 163, 164, 165, 166,
167, 168, 169 hoic 170°C nhu dugc do bsi DSC. Theo mét s phwong an, dang tinh thé
cua S-CIO-N-((IS,2R)-2-(6-ﬂ0-2,3-dimetylphenyl)-1-(5-0xo-4,5-dihydro-1,3,4—oxadiazol-
2-yl)propyl)-4—hydroxy-4-metyl-d3-croman-8-sulfonamit c6 pic thu nhiét tr 155°C dén
168°C, tir 158°C dén 162°C, tir 159°C dén 161°C, tir 159°C dén 165°C, hofic tir 160°C dén
163°C nhu dugc do bdi DSC. Theo cac phuong an bd sung, dang tinh thé cua 5-clo-N-
((1S,2R)-2-(6-flo-2,3-dimetylphenyl)-1-(5-0x0-4, 5-dihydro-1,3,4-oxadiazol-2-yl)propyD)-
4-hydroxy-4-metyl-d3-croman-8-sulfonamit c6 pic thu nhiét bang khoang 154, 155, 156,
157, 158, 159, 160, 161, 162, 163, 164, 165, 166, 167, 168, 169, hodc 170°C dugc do bdi
DSC. Theo céc phuong an bd sung, do tinh khiét quang hoc cua dang tinh thé nay 1a 100%

€cC.

Theo mot sb phuong 4n, sang ché d cap dén dang tinh thé ctia 5-clo-N-((1S,2R)-2-
(3-clo-6-flo-2-metylphenyl)-1-(5-oxo-4,5-dihydro-1,3 ,4-oxadiazol-2-yl)propyl)-4-
hydroxy-4-metylcroman-8-sulfonamit. Theo cac phuong an bd sung, miu nhiéu xa tia X
cua dang tinh thé nay co hai hodc nhiéu hon hai, ba hoic nhidu hon ba, bn hoic nhiéu hon
bdn, nam hoic nhiéu hon nam, sau hodc nhiéu hon sdu, bay hodc nhiéu hon bay, tdm hodc
nhiu hon tdm, hodc chin pic & (26 + 0,2, 0,3, 0,4, 0,5, 0,6, 0,7, 0,8, 0,9 hodc 1,0°) 14 6,8°,
7,8°,11,2°, 13,4°, 13,7°, 16,0°, 17,1°, 17,8° va 23,2°. Theo c4c phuong an khac, dang tinh
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thé coa  5-clo-N-((1S,2R)-2-(3-clo-6-flo-2-metylphenyl)-1-(5-ox0-4,5-dihydro-1,3,4-
oxadiazol-2-y1)propyl)-4-hydroxy-4-metylcroman-8-sulfonamit c6 pic thu nhiét tr khoang
154, 155, 156, 157, 158, 159, 160, hodc 161°C dén khoang 160, 161, 162, 163, 164, 165,
166, 167, 168, 169 hodc 170°C nhu dugc do boi DSC. Theo mot sé phuong 4n, dang tinh
th8 cia  5-clo-N-((1S,2R)-2-(3-clo-6-flo-2-metylphenyl)-1-(5-oxo-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)-4-hydroxy-4-metylcroman-8-sulfonamit ¢6 pic thu nhiét tir 155°C
dén 168°C, tir 158°C dén 162°C, tir 159°C dén 161°C, tir 159°C dén 165°C, hodc tir 160°C
dén 163°C nhu dugc do béi DSC. Theo cac phuong an bd sung, dang tinh thé ctia 5-clo-N-
((1S,2R)-2-(3-clo-6-flo-2-metylphenyl)-1-(5-0x0-4,5 -dihydro-1,3,4-oxadiazol-2-
yl)propyl)-4-hydroxy-4-metylcroman-8-sulfonamit ¢6 pic thu nhiét biang khoang 154, 155,
156, 157, 158, 159, 160, 161, 162, 163, 164, 165, 166, 167, 168, 169, hodc 170°C dugc do
bdi DSC. Theo cac phuong an bd sung, dd tinh khiét quang hoc cta dang tinh thé nay 1a
100% ee.

Theo mét sb phwong 4n, séng ché @& cap dén dang tinh thé cua N-((1S,2R)-2-(3-
bromo-6-flo-2-metylphenyl)-1-(5-0x0-4,5-dihydro-1,3 ,A-oxadiazol-2-yl)propyl)-5-clo-4-
hydroxy-4-metylcroman-8-sulfonamit. Theo cac phuong an bd sung, mau nhidu xa tia X
ciia dang tinh thé ndy c6 hai hoic nhidu hon hai, ba hoge nhiéu hon ba, bon hogc nhiéu hon
bdn, nim hoic nhiéu hon nim, sau hodc nhiéu hon sau, bay hoic nhiéu hon bay, tdm hodc
nhiéu hon tdm, hodc chin pic & (26 + 0,2, 0,3, 0,4, 0,5, 0,6, 0,7, 0,8, 0,9 hoac 1,0°) 1a 6,8°,
7,8°,11,2°,13,4°,13,7°, 16,0°, 17,1°, 17,8° va 23,2°. Theo c4c phuong an khac, dang tinh
thé cia  N-((1S,2R)-2-(3-bromo-6-flo-2-metylphenyl)-1 -(5-0x0-4,5-dihydro-1,3,4-
oxadiazol-Z-yl)propyl)-5-clo-4-hydroxy-4—metylcroman-8-su1fonamit co pic' thu nhiét tu
khoang 154, 155, 156, 157, 158, 159, 160, hogc 161°C dén khoang 160, 161, 162, 163, 164,
165, 166, 167, 168, 169 hodc 170°C nhu dugc do béi DSC. Theo mot sb phuong 4n, dang
tinh thé cua N-((lS,2R)—2-(3-bromo-6-ﬂo-2-mety1phenyl)-1-(5-0X0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)—5-clo-4-hydroxy-4-metylcr0man-8-sulf0namit ¢6 pic thu nhiét tur
155°C dén 168°C, tir 158°C dén 162°C, tir 159°C dén 161°C, tir 159°C dén 165°C, hodc tir
160°C dén 163°C nhu dugc do badi DSC. Theo cac phuong an bd sung, dang tinh thé cta
N-((18,2R)-2-(3-bromo-6-flo-2-metylphenyl)- 1-(5-ox0-4,5-dihydro-1,3,4-oxadiazol-2-
yl)propyl)—S-clo-4-hydroxy-4-metylcr0man-8-su1fonamit co6 pic thu nhiét bang khoang
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154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165, 166, 167, 168, 169, hodc 170°C
duogc do bdi DSC. Theo cac phuong an bd sung, do tinh khiét quang hoc cta dang tinh thé
nay 1a 100% ee.

Theo mot s6 phuong 4n, sang ché dé cap dén dang tinh thé caa 5-clo-N-((1S,2R)-2-
(3-clo-6-flo-2-metylphenyl)-1-(5-oxo0-4,5-dihydro-1,3 ,4-oxadiazol-2-yl)propyl)-4-
hydroxy-4-metyl-d3-croman-8-sulfonamit. Theo cac phuong 4n bd sung, miu nhiéu xa tia
X cua dang tinh thé nay c6 hai hodc nhidu hon hai, ba hodc nhiéu hon ba, bdn hodc nhidu
hon bdn, nim hodc nhiéu hon nim, séu hodc nhiéu hon séu, bay hodc nhiéu hon bay, tdm
hodc nhiéu hon tdm, hodc chin pic & (26 + 0.2, 0,3, 0,4, 0,5, 0,6, 0,7, 0,8, 0,9 hodc 1,0°) 1a
6,8, 7,8°, 11,2°, 13,4°, 13,7°, 16,0°, 17,1°, 17,8° va 23,2°. Theo c4c phuong 4n khac, dang
tinh thé cta 5-clo-N—((1S,2R)-2-(3-clo-6-ﬂo-2-metylphenyl)—1-(5-0x0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)-4-hydroxy-4-metyl-d3-croman-8-sulfonamit co pic thu nhiét tur
khoang 154, 155, 156, 157, 158, 159, 160, hoac 161°C dén khoang 160, 161, 162, 163, 164,
165, 166, 167, 168, 169 hodc 170°C nhu dugc do bdi DSC. Theo mot sb phuong 4n, dang
tinh thé cua 5-c10-N-((1S,2R)-2-(3-010-6-ﬂ0-2—metylphenyl)-1—(5-0X0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)-4-hydroxy-4-metyl-d3-croman-8-sulfonamit ¢4 pic thu nhiét tr
155°C dén 168°C, tir 158°C dén 162°C, tir 159°C dén 161°C, tir 159°C dén 165°C, hodc tlr
160°C dén 163°C nhu duoc do bdi DSC. Theo céc phuong 4n bd sung, dang tinh thé cla
5-clo-N-((18,2R)-2-(3-clo-6-flo-2-metylphenyl)-1 -(5-ox0-4,5-dihydro-1,3,4-oxadiazol-2-
yl)propyl)-4-hydroxy-4-metyl-d3-croman-8-sulfonamit ¢6 pic thu nhiét bing khoang 154,
155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165, 166, 167, 168, 169, hodc 170°C
duoc do boi DSC. Theo céc phuong an bd sung, do tinh khiét quang hoc ctia dang tinh thé
nay la 100% ee.

Theo mét sé phuong 4n, sang ché dé cap dén dang tinh thé ctia 5-clo-N-((1S,2R)-2-
(6-flo-2,3-dimetylphenyl)-1-(5-ox0-4,5-dihydro-1.3 ,4-oxadiazol-2-yl)propyl)-4-
hydroxycroman-8-sulfonamit. Theo cdc phuong an bd sung, miu nhiéu xa tia X ctia dang
tinh thé nay co hai hodc nhiéu hon hai, ba hodc nhiéu hon ba, bon hodc nhiéu hon bén, nim
hodc nhiéu hon nam, sdu hodc nhiéu hon sau, bay hodc nhiéu hon bay, tdm hodc nhiéu hon

tam, hogc chin pic & (20 £0,2, 0,3, 0,4, 0,5, 0,6, 0,7, 0,8, 0,9 hodc 1,0°)126,8°, 7,8°, 11,2°,
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13,4°, 13,7°, 16,0°, 17,1°, 17,8° va 23,2°. Theo cic phuong an khac, dang tinh thé cua 5-
clo-N-((18,2R)-2-(6-flo-2,3-dimetylphenyl)-1-(5-0x0-4,5-dihydro-1.3 ,4-oxadiazol-2-
yl)propyl)-4-hydroxycroman-8-sulfonamit ¢6 pic thu nhiét tir khoang 154, 155, 156, 157,
158, 159, 160, hodc 161°C dén khoang 160, 161, 162, 163, 164, 165, 166, 167, 168, 169
hodc 170°C nhu dugc do bai DSC. Theo mot $6 phuong an, dang tinh thé cua 5-clo-N-
((1S,2R)-2-(6- flo-2,3-dimetylphenyl)-1-(5-ox0-4,5-dihydro-1,3 ,4-oxadiazol-2-yl)propyl)-
4-hydroxycroman-8-sulfonamit c6 pic thu nhit tir 155°C dén 168°C, tir 158°C dén 162°C,
tir 159°C dén 161°C, tir 159°C dén 165°C, hodc tir 160°C dén 163°C nhu dugc do boi DSC.
Theo céc phuong éan bd sung, dang tinh thé coa 5-clo-N-((1S,2R)-2-(6- flo-2,3-
dimetylphenyl)-1-(5-ox0-4,5-dihydro-1,3 ,4-oxadiazol-2-yl)propyl)-4-hydroxycroman-g8-
sulfonamit ¢ pic thu nhiét béng khoang 154, 155, 156, 157, 158, 159, 160, 161, 162, 163,
164, 165, 166, 167, 168, 169, hodc 170°C dugc do boi DSC. Theo cac phuong an bd sung,
do tinh khiét quang hoc ctia dang tinh thé nay 1a 100% ee.

Theo mot s& phuong 4n, miu nhiéu xa tia X cua dang tinh thé theo sang ché c6 hai
hodc nhiéu hon hai pic & (26 +0,2°) 14 6,8°, 7,8°, 11,2°, 13,4°,13,7°,16,0°, 17,1°, 17,8° va
23.2°. Theo mot s& phuong 4n, dang tinh thé ¢6 pic thu nhiét tir 155°C dén 168°C nhu duge
do bsi DSC. Theo cac phuong an bd sung, dang tinh thé theo sang ché co thé duoc dic
trung boi sy két hop ctia cac phuong an néu trén ma khong phai khong nhét quan vé6i nhau.
Vi du, dang tinh thé c6 thé duoc dic trung bdi sy két hop cac pic néu trén cia mau nhiéu

xa tia X va pic thu nhiét néu trén duoc do boi DSC.

Thuét ngit “khoang” dugc st dung cho nhiét do pic cla pic thu nhiét trong duodng

cong DSC nghia 1a gid tri nhiét do nam trong pham vi = 2, 3, 4 hodc 5°C cla gid tri da néu.

Trur khi duoc quy dinh khéc di trong ban md ta, thuét ngt “khoang” khi dugc su
dung v6i gid tri sb hodc cac khoang gia tri ma dugc duara @& mo ta dang rén cu thé, vi du,
nhiét d6 hodc khoang nhiét d cu thé; sy thay doi khoi luong, nhu, vi du, sy thay d6i khoi
lugng duéi dang ham ctia nhiét do hodc do 4m; ham luong dung méi hodc nude, theo, vi
du khéi luong hodc ph?m tram; hodc vi tri pic, nhu, vi dy, trong phéan tich boi do phé) IR
hodc Raman hodc XRPD; chi ra réng gia tri hodc khoang gia tri co thé 1éch trong pham vi

hop 1y v6i ngudi ¢ hiéu biét trung binh ve linh vuc nay trong khi vAn mo ta dang réan cu
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thé. Vi du, theo cac phuong 4n cu thé, thut ngtr “khoang” khi dugce sir dung trong ngir canh
nay va trlr khi duge quy dinh khac di, chi ra rang gid tri hodc khoang gia tri sb ¢6 thé thay
dbi trong pham vi 25, 20, 15, 10,9, 8,7, 6, 5,4, 3,2, 1, 0,5, hodc 0,25% gié tri hoac khoang
gia tri da néu.

Theo mét sé phuong 4n, dang tinh thé, ddng tinh thé hodc mudi axit benzoic dugc
bdc 16 trong ban mo ta co thé gdm nhiéu tinh thé (dang da hinh tinh thé) c6 cac sép xép
nguyén tr can d6i v& mat khong gian va céc tinh chét hoa ly khac nhau c6 thé thu duoc.
Theo cac phuong an bd sung, dang tinh thé, ddng tinh thé hodc mudi axit benzoic duge md

ta & day c6 thé 1a hdn hop voi cac dang da hinh tinh the.

Theo mét sé phuong 4n, trong dang tinh thé, ddng tinh thé hodc mudi axit benzoic
theo sang ché, ty 1 mol cta hop chét sulfonamit véi axit benzoic ndm trong khoang tir 0,4
dén khoang 1,6, tir khoang 0,6 dén khoang 1,4, tir khoang 0,8 dén khoang 1.2, tir khoang
0,9 dén khoang 1,1, ho#c tr khoang 1 dén khoang 1. Theo céc phuong 4n bd sung, trong
dang tinh thé, ddng tinh thé hodc mubi axit benzoic theo sang ché, ty 1& mol cua hop chét
sulfonamit véi axit benzoic 1a tir khoang 0,4, 0,5, 0,6, 0,7, 0,8, 0,9, 1, 1,1, 1,2, 1.3 dén
khoang 1,3, 1,2, 1,1, 1,0, 0,9, 0,8, 0,7, 0,6, 0,5, hoic 0,4. Theo cac phuong an khéc, ty 1€

mol ctia hop chét sulfonamit va axit benzoic 12 khoang 1:1.

Theo mdt s6 phuong 4n ctia dang tinh thé, ddng tinh thé hoic mudi axit benzoic theo
sang ché, hop chét sulfonamit hodc axit benzoic ¢ thé dugc thé bang mot hoic nhidu chét

ddng vi phong xa hodc chét ddng vi khong phong xa.

Theo mét s6 phuong én, do tinh khiét quang hoc cua dang tinh thé, ddng tinh thé
hodc mudi axit benzoic ducﬂ: boc 10 trong ban md ta 1a it nhét khoang 70, 80, 85, 90, 91,
92,93, 94, 95, 96, 97, 98, 99, 99,5 hodc 99,8%. Nhu dugc st dung trong ban mo ta, do tinh
khiét quang hoc hodc d tinh khiét bt ddi xung chi ty 1€ cua do quay quang hoc quan sat
duogc cua mgu ¢6 hdn hop céc chét dong phan dbi anh voi d6 quay quang hoc ctia mot chét
ddng phéan d6i anh tinh khiét. Theo céc phuong an bd sung, do tinh khiét quang hoc 12
khoang 95% hodc 16n hon. Theo cac phuong an khac, do tinh khiét quang hoc la khoang
98% hoéc 16n hon. Van theo cac phuong an khéc, do tinh khiét quang hoc 1 khoang 100%.
Theo mdt sb phuwong an, do tinh khiét quang hoc ¢ thé duoc do bang cach st dung HPLC.
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Theo mét sb phuong 4n, séng ché @& cap dén phuong phap lam ting d¢ tinh khiét quang
hoc cia hop chét sulfonamit dugc boc 10 trong ban mé ta bang cach tron hop chét sulfonamit
vé6i axit benzoic hodc bang céch tao ra dang tinh thé, ddng tinh thé hogc mudi axit benzoic

bang cac phuong phap duge mo ta & day.

Theo cac phuong an nhét dinh, dang tinh thé, ddng tinh thé hozic mudi axit benzoic
dugce boc 10 trong ban mo ta co thé 12 tinh khiét v& mat vat ly va/hodc hoa hoc. Theo cac
phuong an nhét dinh, dang tinh thé, déng tinh thé hodc mudi axit benzoic duge bdc 19 trong
ban md t& c6 thé tinh khiét v& mit vt 1y va/hodc héa hoc it nhat khoang 100, 99, 98, 97,
96, 95, 94, 93, 92, 91, 90, 89, 88, 87, 86, 85, 84, 83, 82, 81 hodc 80%. Theo mot s6 phuong
4n, dang tinh thé, dong tinh thé hodc mudi axit benzoic dugc bdc 19 trong ban mo ta gin
nhu 13 tinh khiét. Nhu duogc st dung trong ban mo ta va trir khi duoc quy dinh khéc di, mau
bao gdm dang tinh thé hoic dang da hinh cu thé ma "gan nhu 12 tinh khiét", vi du, gan nhu
khong chira dang ran khac va/hoic hoa chét khac, chia, theo phuong an cu thé, it hon
khoang 25%, 20%, 15%, 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%, 0,75%, 0,5%,

0,25% hoic 0,1% khéi lugng mot hodc nhiéu dang ran khac va/hodc hoa chét khac.

Theo mét sé phuong 4an, dang tinh thé, ddng tinh thé hodc mudi axit benzoic dugc
boc 16 trong ban mo ta 1a dn dinh khi d& trong céc dicu kién nhi¢t do khoang 30, 40, 50, 60,
70 hodc 80°C va do Am tuong dbi khoang 65, 70, 75, 80 hodc 85% trong khoang 1, 2, 3, 4,
5.6,7,8, 12, 16, 24, 36, 48, 60, 72, 84, 96, 108, 120, 132, 144, hogc 156 tudn hodc 1au hon
va trong khoang 160, 156, 150, 138, 126, 114, 102, 90, 78, 66, 54, 42, 30, 24, 18, 12 hodc
6 tudn hoic hoic ngén hon. Didu kién nay c6 thé 1 didu kién déng hogic dicu kién mé. Nhu
dugc st dung trong ban mo ta, didu kién “dong” c6 thé c6 nghia 1a nép chai chira mau dugc
doéng hodc bit kin trong thir nghiém do n dinh, va diéu kién “md” c6 thé c6 nghia la nép
dugc mé. Theo cac phuong an bd sung, dang tinh thé, déng tinh thé hoic mubi axit benzoic
duogc boc 10 trong ban md ta la dn dinh khi dé trong cac diéu kién nhiét do khoang 40°C va
d6 4m tuong ddi khoang 75% trong it nhat khoang 1,2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13,
14, 15, 16, 17, 18, 19, 20, 21, hogc 22 tuin. Theo mot s phuong 4n, diéu kién 1a diéu kién
dong. Theo cac phuong an khac, dang tinh thé, ddng tinh thé hodc mudi axit benzoic duge

boc 16 trong ban md ta 1a dn dinh khi dé trong diéu kién nhiét do khoang 40°C va do am

-23-



37463

tuong dbi khoang 75% trong khoang 4 tuan. Theo mot s6 phwong 4n, diéu kién 1a diéu kién
dong. Do d6, cac dang tinh thé, ddng tinh thé hodc mudi axit benzoic duge bdc 10 trong ban
md ta c6 do dn dinh bao quan xuat sic trong khoang thoi gian kéo dai. O day, “dn dinh” 6
nghia 1a (i) su thay dbi vé d6 tinh khiét quang hoc 14 khoang 1,0, 0,5, 0,3, 0,1, 0,05, hogc
0,01% hodc nho hon so véi d9 tinh khiét quang hoc ban dau, (ii) su ting tap chét 12 khoang
1,0, 0.5, 0,3, 0,1, 0,05, hodc 0,01% hodc nhé hon so v6i lugng tap chit ban dau, va/hodc
(iii) mau nhiéu xa tia X duy tri 10, 20, 30, 40, 50, 60, 70, 80, hodc 90% pic ban dau hoic
16n hon & (26 £ 0,2°).

Khia canh khéc cia sang ché d& cap dén phuong phap diu ché dang tinh thé, dong
tinh thé va/hodc mubi axit benzoic dugc md ta & day, phuong phap nay bao gdm cac budc:
hoa tan axit benzoic va hop chat sulfonamit dwgc md ta ¢ day trong hé dung méi bao gdm
it nhit hai dung mai; va lam qué bao hoa hé dung mdi cho dén khi dang tinh thé, ddng tinh
thé va/hoic mubi axit benzoic dugc tao ra va dugc tach khéi hé dung moi. Theo khia canh
khac, sang ché dé cap dén phuong phép didu ché hop chit sulfonamit dang tinh thé dugc
boc 16 trong ban md ta tir dang khong tinh thé, phuong phéap bao gdm budc: hoa tan axit
benzoic va hop chat sulfonamit trong hé dung moi bao gbm it nhét hai dung mdi; va lam

qua bdo hoa h¢ dung mdi cho dén khi san phim két tinh tir hé dung moi nay.

Theo mot sd phwong 4n, phuong phap cé thé con bao gém budc bd sung hodc tron
axit benzoic v6i hop chat sulfonamit duge bdc 10 trong ban md ta. Theo cac phuong an bd
sung, tir khoang 0,8, 0,9, 1, 2, 3, 4 hodc 5 dén khoang 1, 2, 3, 4, 5, 6, 7, 8, hodc 9 duong
luong mol cta axit benzoic so v&i hop chét sulfonamit c6 thé duogc tron véi hop chét
sulfonamit. Theo mdt s6 phuong dn, phwong phap cé thé con bao gdm budc bd sung hoic
tron tir khoang 0,8 dén khoang 5, tir khoang 2 dén khoang 5, tir khoang 3 dén khoang 5, tir
khoang 1 dén khoang 4, hogc tir khoang 1 dén 6 duong luong mol cuia axit benzoic v6i hop
chét sulfonamit dugc bdc 10 trong ban md ta. Theo cdc phuong an bd sung, khoang 1, 2, 3,
4, 5, 6, hoac 7 duong lugng mol cua axit benzoic so v6i hop chét sulfonamit c6 thé dugc

tron v6i hop chét sulfonamit.

Theo céc phuong 4n bd sung, bude hoa tan c6 the gdbm bude bd sung hodc tron hé

dung moi voi axit benzoic va hop chét sulfonamit, trong d6 hé¢ dung moi ¢ luong bang
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khoang 10 dén khoang 40 1an, tr khoang 20 dén khoang 30 1in, hodc tir khoang 10 dén
khoang 30 1in theo thé tich, bao gdm khoang 10, 11, 12, 13, 14, 15, 18, 20, 22, 25, 27, 30,
35, 38 hodc 40 14n. Theo cac phuong 4n khéac, bude hoa tan c6 thé gdm budc bd sung hé
dung moi vdi axit benzoic va hop chét sulfonamit, trong d6 hé dung moi 6 luong tir khoang
10, 15, 20, 25, 30, 35, 40 dén khoang 60, 55, 50, 45, 40, 35 hodc 30 1an theo thé tich. Theo
cac phuong an bd sung, it nhat mot trong s§ it nhét hai dung moi trong hé dung moéi la

heptan hoic toluen. Theo cac phuong an khéc, hé dung moi gbm heptan va toluen.

Theo cac phuong 4n khac, trong hé dung méi hoic trong dung dich hdn hop cla
heptan va toluen, ty 1¢ toluen la tr khoang 5, 6,7,8,9,10 hodc 11 dén khoang 10, 15, 17
hoac 20%, bao gé)m khoang 5, 8, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 va 20%. Theo cac
phuong 4n khéc, trong dung dich hdn hop cua heptan va toluen, ty 1€ toluen nim trong

khoang tir 5 dén 20%, tir 10 dén 20%, tir 5 dén 10%, hogc tir 8 dén 15%.

Theo mdt sé phuong 4an, bude 1am qué bao hoa gdm budc gia nhiét hé dung moi.
Theo cac phuong an khéc, buéc lam qud bdo hoa gbm budc tron huyén phii tir buéc hoa
tan & nhiét d6 cao hon nhiét d trong phong hodc tir khoang 38, 39, 40, 41, 42, 43, 44, 45,
46, 47, 48, 49, 50, 51, 52, 53, 54, 55 hodc 56°C dén khoang 50, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65 hoic 66°C trong tir khoang 1, 2, 3, 4 hoac 5 gio dén khoang 4, 5,6, 7, 8, 9,
10, 15, 20, 30 hodc 40 gid. Van theo cac phuong an khac, bude lam qua bdo hoa gdm budce
tron huyén phi & nhiét do tir khoang 40 dén khoang 60°C, tir khodng 50 dén khoang 60°C,
tir khoang 40 dén khoang 50°C, hodc tir khoang 38 dén khoang 65°C trong tir khoang 1 dén
khoang 40 gio, tr khoang 3 dén khoéng 4 gio, tir khoang 4 dén khoang 5 giv, hodc khoang
3 dn khoang 10 giod. Theo cac phuong 4n bd sung, budc 1am qua bdo hoa gdm bude tron
huyén pht & nhiét d tir khoang 40 dén khoang 60°C trong tir khoang 3 dén khoang 10 gio.

Theo mot s6 phuong an, phuong phap diéu ché dang tinh thé, dong tinh thé va/hoic
mudi axit benzoic duge mo ta & day con bao gbm budc rira san pham thu dugc tir budce lam
qua bdo hoa dé loai bo axit benzoic du con lai.

Mac du cac tién duogc chét cta cac dang tinh thé, deng tinh thé hoic mudi axit
benzoic nhu duge md ta & day cling dugce bao gdm trong sang ché, thuat ngft “tién duoc

chat” chi hop chét chuyén héa thanh hop chit dugc bdc 19 trong ban mo ta hodc mudi clia
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n6 nho phan Gng v6i enzym hodc axit dudng rudt 6 diéu kién sinh 1y in vivo, nghia 13, hop
chét chuyén héa thanh hop chit theo sang ché hoic mudi ctia né nho phan tng oxy hoa,
phan Gng khir, hodc phan ing thily phan bang enzym va tuong tu hodc hop chét chuyén hoa
thanh hop chét dugc boc 19 trong ban mo ta hodc mubi ciia né nho tac dung cia axit dudng
rudt. Ngoai ra, tién dugc chét cua hop chit dugc boc 10 trong ban md ta hodc mudi cta nd
¢6 thé 14 hop chat chuyén héa thanh hop chit dugc bdc 10 trong ban md ta hodc mudi cia
né & diéu kién sinh Iy nhu dugc md ta trong Hirokawa Shoten 1990 4n ban hang nim

"Development of Pharmaceuticals" Vol. 7, Molecular Design, pages 163-198.

Ngoai ra, cac dang tinh thé, ddng tinh thé hodc mudi axit benzoic theo sang ché c6
thé 1a solvat (vi du, hydrat, v.v.) hogc khong phai solvat, ca hai loai déu duoc bao gdm trong
hop chit duogc boc 10 trong ban md ta hodc mudi ctia nd. Hop chit duoc danh dAu chét déng
vi (vi duy, doteri, °H, C, 3°S, 5], v.v.) va tuong ty cling dugc bao gdm béi cac hop chit

duoc bdc 10 trong ban md ta hodc mudi cua no.

Dang tinh thé, ddng tinh thé hodc mudi axit benzoic duqc mo ta & day co hoat tinh
trc ché dbi v6i RNR. Dang tinh thé, ddng tinh thé hoic mudi axit benzoic nhu duge mo ta
& day la httuich dé 1am thudc dé ngin ngira hodc diéu tri bénh lién quan dén RNR ma khong
gay ra céc tc dung phu dua trén tic dung ngoai myc tiéu cla céc ion st cAn dén protein
do hoat tinh rc ché RNR xuét sic ctia né va ciu tric ctia n6 va khong chelat hoa thanh ion
kim loai. "Bénh lién quan dén RNR" bao gém cdc bénh ma ty 1€ méc cta cac bénh ndy c6
thé dugc giam hodc triéu ching ctia chiing dugc thuyén giam hoic lam nhe di va/hodc dugc
chita hoan toan bang cach loai bo hodc kim ham va/hodc e ché cac chirc ning cua RNR.
Céc bénh nay bao gém, vi du, khdi u 4c tinh. Khéi u 4c tinh quan tdm khong bi gi6i han cu
thé, va c6 thé bao gdm ung thu diu va cb, ung thu da day rudt (vi du, ung thu thyc quan,
ung thu da day, ung thu t4 trang, ung thu gan, ung thu tuyén mat (vi dy, ung thu tGi mat
hodc 6ng mét, v.v.), ung thu tuy, ung thu tryc trang (vi du, ung thu rudt Két, ung thu tryc
trang v.v.), v.v.), ung thu phdi (vi dy, ung thu phéi té bao khong nho, ung thu phéi té bao
nhd, u trung biéu mo, v.v.), ung thu vi, ung thu bd phén sinh duc (vi dy, ung thu budng
trimg, ung thu t cung (vi du, ung thu cb tir cung, ung thu mang trong tir cung, v.v.), v.v.),

ung thu dudong tiét niéu (vi du, ung thu than, ung thu bang quang, ung thu tuyén tién liét,
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khdi u tinh hoan, v.v.), khdi u sinh huyét (vi du, bénh bach cau, u lympho 4c tinh, da u tiy,

v.v.), khdi u xuong va mé mém, ung thu da, khoi u ndo va tuong tu.

"RNR" trong ban md ta bao gom RNR ciia ngudi hodc khong phai cua ngudi, tdt

hon 14 RNR ctia nguoi.

Do d6, sang ché dé xuit chét trc ché RNR bao gdm dang tinh th8, dong tinh thé hodc
mubi axit benzoic dugc md ta ¢ day lam thanh phan hoat tinh. Ngoai ra, sang ché @& cap
dén viéc str dung dang tinh thé, df”)ng tinh thé hogic mubi duoc md ta & day dé san xuét chét
{rc ché RNR. Sang ché con dé xuét viéc st dung dang tinh thé, ddng tinh thé hoic mudi axit
benzoic duwgc mo ta & day lam chét tc ché RNR. Ngoai ra, sang ché dé xuit dang tinh thé,
ddng tinh thé hodc mubi axit benzoic dugc mo ta & day dé st dung dé ngin nglra hogc didu

tri cac roi loan lién quan dén chat trc ché RNR.

Van theo phwong an khéc, sang ché d& xuét thubc chira dang tinh thé, dbng tinh thé
hodc mudi axit benzoic dugc mo ta & day lam thanh ph?ln hoat tinh. Ngoai ra, sang ché dé
cap dén viéc st dung dang tinh thé, ddng tinh thé hodc mudi axit benzoic dugc mo ta & day
dé& san xuét thudc. Ngoai ra, sang ché @ xuét viéc st dung 1am thudc cua dang tinh thé,
ddng tinh thé hogc mudi axit benzoic dugc md ta & ddy. Ngoai ra, sang ché d& xuét dang

tinh thé, ,déng tinh thé hodc mudi axit benzoic duoc md ta ¢ day dé str dung lam thudc.

Vin theo phuong 4n khac, sang ché d& xudt duge phdm chtra dang tinh thé, dong
tinh thé hodc mubi axit benzoic dugc md ta & dy va chit mang dugc dung. Dang tinh thé,
dong tinh thé hogc mudi axit benzoic duge bdc 19 trong ban mo ta co tinh hut Am thip hoic
khong c6 tinh hut 4m va kha ning tich dién thap, dén dén dic tinh xr ly rat tot. Vi tinh hut
4m duoc giam, vAn dé v& bao quan va kiém sodt chét lugng cta do Am c6 mit & trang thai
bao quan dugc giam, va ¢ thoi diém san xuét ché phim rin, nhu vién nén hodc vién nang,
chét luong cia ché pham (tinh dbng déu) nho kiém soat khéi lugng co thé duoc kiém soét
d& dang. Ngoai ra, vi kha néng tich dién thp, tinh trang dinh vao thiét bi san xuat va bao
goi 1a khong dang ké.

Theo mot sb phuong én, thudc hogc dugc pham 1a chét tri liéu cho bénh lién quan

dén RNR, va theo phuong an dugc wu tién hon, thuéc hodc duge phim 1a chit khang khdi
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Theo cac phuong an bd sung, séng ché dé cap dén viéc cho d6i twong c6 nhu cau st
dung lugng hiéu qua cta dang tinh thé, d(“)ﬂg tinh thé hoic mudi axit benzoic duge mod ta &
day dé dua ra phuong phép uc ché hoat tinh RNR. Ngoai ra, sing ché bao gdm viéc cho dbi
tugng st dung lugng hiéu qua cta dang tinh thé, ddng tinh thé hoic mudi duoc md ta & day
dé dua ra phuong phap ngin ngira, lam gidm, hodc diéu tri bénh lién quan d&én RNR. Theo
mot s& phuong 4n, phuong phap ngan ngira, lam gidm, hodc didu tri bénh lién quan dén
RNR 14 phuong phéap ngén ngira, lam gidm, hodc didu tri khdi u. Theo phuwong phép nay,
dbi tuong bao gém ngudi hodc dong vat khong phai ngudi (vi dy, bo, lon, ngua, cho, meo
va dong vit tuong tu) can dén phuong phép nay. Theo cac phwong én bd sung, dbi twong

c6 thé 1a dbi tuong méc bénh lién quan dén RNR duoc md ta & day.

Khi stt dung dang tinh thé, dong tinh thé hoic mudi axit benzoic dugc md ta & diy
lam duoc phém, né tuy y dugc tao ché phérn v6i chét mang dugc dung, va cd thé dugc 1am
cho phu hop véi cac dang liéu khac nhau tiy vao cdc muc dich ngén ngira hodc diéu tri, va
cac dang lidu nay bao gbm, vi du, chit ding qua dudng miéng, tiém, thudc dan, thudc ma,
va bt ky trong sb cac thudc dép nay. Vi dang tinh thé, ddng tinh thé hoic mudi axit benzoic
dugc md ta & day c6 kha ndng hép thu qua miéng rit tot, chat ding qua duong miéng dugc
wu tién. Céc dang lidu ndy ¢ thé dugc bao ché bang cac phuong phap thong thuong da biét

trong linh vuc.

Déi v6i chat mang duge dung, cac chét chit mang hitu co hodc v co thong thuong
khéac nhau duogc sir dung lam dugce ligu, dugc tao ché phém & dang: ta duogc, chét gén Két,
chét gay 14, chét 1am tron, chét tao mau dung cho ché pham ran; va dung mdi, chit hoa tan,
chit tao huyén phu, chét déng trwong, cht dém, chét 1am diu dung cho ché pham 1ong va
tuong ty. Ngoai ra, néu can thiét, cac chit phu gia dugc ly ciing c6 thé duge st dung, ma
bao gdm chét bao quan, chét chdng oxy hoa, chét tao mau, chit tao ngot, chét tao mui vi,

va chat 1am on dinh.

Péi v6i chat mang duge dung va cdc chat phu gia dugc ly, nhin chung, ching bao
gém, vi du, 1am t4 dugc: lactoza, sucroza, natri clorua, glucoza, tinh bot, canxi cacbonat,

cao lanh, xenluloza vi tinh thé, axit silixic va cac chat tuong tu; lam chat gan két: nudc,
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etanol, propanol, sird don gian, dung dich glucoza, dung dich tinh bot, dung dich gelatin,
carboxymetyl xenluloza, hydroxypropyl xenluloza, tinh bt hydroxypropyl, metyl
xenluloza, etyl xenluloza, bao gbm sen-lic, canxi phosphat, polyvinylpyrolidon, va chét
tuong tu; lam chét gy ra: tinh bot kho, natri alginat, bot aga, natri hydro cacbonat, canxi
cacbonat, natri lauryl sulfat, stearic axit monoglyxerit, lactoza va chét tuong tu; lam chét
lam tron: di talc stearat dugc tinh sach, borac, polyetylen glycol va chét tuong tu; lam chét
tao mau: titan oxit, st oxit va chat teong tu; lam chit tao mui vi: sucroza, vo cam, axit

xitric, va axit tartric va chat tuong tu.

Ché phdm ran ding qua dudng miéng c6 thé duoc bao ché bang cach bd sung ta
dugc vao dang tinh thé, déng tinh thé hoic mudi axit benzoic duge mo ta & day, va néu can,
ca chét gén Kkét, chét gdy ra, chit 1am tron, chéit tao mau, hodc chét tao mui vi va chét tuong
tu cling co thé duoc bd sung thém, sau do tao ché phém thanh vién nén, vién nén dugc boc,

hat, bot, vién nang va dang tuong tu.

Dang tiém dugc ¢d thé dwoc bao ché bang cach b6 sung chét kiém soat do pH, chat
dém, chit lam dn dinh, chét ding truong, chét gay mé tai chd va chét twong tu vao dang
tinh thé, déng tinh thé hoic mudi axit benzoic dugec md ta ¢ day, sau do tao ché phim thanh

dang tiém dudi da, trong co va trong tinh mach theo cach thong thuong.

Khi bao ché thudc dan dung qua dudng truc trang, thudc dan c6 thé dugc san XuAt
bang phwong phép thong thuong sau khi bd sung ta dugc va, néu cAn, chat hoat dong bé
mit va chét tuong tu vao thanh phan hoat tinh duge mo ta ¢ day. Khi bao ché & dang thubc
md, vi du, bot nhdo, kem va gel, chit nén, chét lam dn dinh, chét thAm u6t, chét bao quan
va tuong tu dugc tron néu cin va duoc tao ché pham bang phuong phap thong thuong. Vi
du, vazolin, parafin, glyxerin, d4n xuét xenluloza, polyetylen glycol, silic, bentonit va tuong
tu ¢6 thé duge st dung lam chét nén. Lam chét bao quan, metyl parahydroxybenzoat, etyl
parahydroxybenzoat; propyl parahydroxybenzoat va chét twong tu c6 thé dugc st dung.
Trong trudng hop ché pham 1a thudc dap, thudc m&, kem, gel, bdt nhao hodc twong tw ¢d
thé duoc boi 1én vit mang bang phuong phéap da biét. Dung lam vAt mang, vai dét lam bang
bong, duge kéo soi, soi hoa hoc, vai khong dét, mang vinyl clorua mém, polyetylen,

polyuretan hogc twong tu hodc tAm bot c6 thé 1a thich hop.
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Luong cua dang tinh thé, dbng tinh thé hoic mudi axit benzoic dugc md ta & day can
duoc tao ché phdm trong mdi dang don vi lidu dwoc mo ta & trén c6 thé, nhin chung, véi
mdi dang don vi lidu, nAm trong khoang tur 0,05, 0,1, 1, 5, 10 hodc 20 dén khoang 100, 500
hodc 1000 mg dbi véi lidu dung qua dudong miéng, tir khoang 0,01 hodc 0,1 dén khoang
200, 300 hodc 500 mg dbi véi lidu tiém, va tir khoang 1, 5 hogc 10 dén khoang 100, 500
hotic 1000 mg déi véi thube dan véi didu kién 1a cac luong ny c6 thé dugc thay doi tiy

vao triéu chimg cia bénh nhan duge cho dung liéu hodc dang liéu clia nd.

Ngoai ra, liéu hang ngay cua thudc vé6i dang lidu 13, d6i v6i dang tinh thé, ddng tinh
thé hodc mudi duge mo ta & day, tir 0,05 dén 5000 mg mdi ngay d6i v6i ngudi 16n (can
nang 50 kg), t5t hon 1a tir 0,1 dén 2000 mg, va tSt hon 13 lugng néu trén duge st dung mot
1in hogic 2 dén 3 1an mot ngay véi diéu kién 1a chung c6 thé dugc thay d6i tiy vao triéu

chtimg ctia bénh nhan, cin ning, tudi tac, hodc gidi tinh va tuong tu.

Céc chét tuong tu dugc md ta trén Fig. 10 dén 12 ciing dugc bao gdm trong sang
ché. Cac chét tuong tu theo sang ché c6 thé duge tdng hop bing phuong phap da biét hoic
c6 thé thu duge tir céc san phém c6 ban trén thi truong. Cac chét tuong tu co thé duoc xac
dinh bing cach so sanh céc thoi gian luu trong sdc ky 16ng hiéu nang cao, phd khéi luong,
va két qua tir mang didt quang (PDA) gitta chét tuong tu thu duge va chét twong tu phat

hién duge theo sang ché.

Ngoai ra, cac chét twong tu ndy ¢ thé duogc do dinh luong bdi phuong phap chuén
ngoai hodc phuong phap chuén nbi.

Khi cc chit tuong tu ndy c6 kha ning c6 mit dudi dang tap chét trong thudc hoic
dwgc phdm, céc chit tuong tw nay dugc didu chinh theo huéng din ICH-Q3A cua
International Council for Harmonization of Technical Requirements for Pharmaceuticals
for Human Use. Phuong phép theo sang ché rét hitu ich vi n6 c6 thé x4c nhan tiéu chun
ctia huéng dan c6 duge thoa man hay khong.

Chét twong tw dugc thé hién trong ban dudi day.

Béang 1
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Tén CAu tric hoa hoc
OPC:
CO,H
axit (2S,3R)-2-((2-carbamoyl-4- o
H
clophenyl)sulfonamido)-3-(6-flo-2,3- F N \/741 cl
dimetylphenyl)butanoic o
o
NH,
SAC: o
oA
5-((18,2R)-1-(5-clo-1,1-dioxido-3- H
./
oxobenzo[d]isothiazol-2(3H)-y1)-2-(6-flo- N
N—SO,

2,3-dimetylphenyl)propyl)-1,3,4-
oxadiazol-2(3H)-on

OPH:

5-clo-2-(N-((2S,3R)-3-(6-flo-2,3-
dimetylphenyl)-1-hydrazinyl-1-oxobutan-
2-yl)sulfamoyl)benzamit

deMe:

5-clo-2-(N-((1S,2R)-2-(2-flo-5-
metylphenyl)-1-(5-0x0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)sulfamoyl)benzamit
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Vi du thwe hién sang ché

Sang ché theo mot sd phwong an duge mo ta chi tiét hon dudi day vai cac vi du thir

nghiém, nhung sang ché khong duge du dinh bi giéi han & cac vi du nay.

Céc chit phan tng khac nhau dugc st dung trong céc vi du 1a san pham c¢6 ban trén
thi truong, trir khi duge chi ra theo cach khac. Cot nhdi sén silica SNAP-ULTRA (nhén
hiéu da dang ky) cua Biotage Ltd. duwgc st dung dé do séc ky cot silicagel, hodc cot nhdi
s&n silica SNAP KP-C18-HS (nhén hiéu da diang ky) ciia Biotage dugc st dung dé do sic
ky cot silicagel pha ddo. HPLC dugc tinh sach bang sic ky cot pha dao didu ché duoc thuc

hién & cac didu kién sau day. Thé tich phun va gradien duoc tién hanh mot cach thich hop.
Co6t: YMC-Actus Triart C18, 30 x 50 mm, 5 pm
Do UV: 254 nm
Tbc d6 dong trong cot: 40 mL/phit
Pha ddng: nudc/axetonitril (axit formic 0,1%)

Luong phun: 1,0 mL

-32-



37463

Gradien: nuéc/axetonitril (10% dén 90%)

AL400 (400MHz; JEOL (JEOL)) va Mercury400 (400MHz; Agilent Technologies)
dugc st dung cho phé NMR, va tetrametylsilan dugc st dung lam chit chudn ndi khi
tetrametylsilan dugc bao gbm trong dung mdi nng, theo cach khac n6 duge do bang cach
str dung dung mdi NMR lam chét chuén ndi, chi ra tit ca gia tri 8 theo ppm. Ngoai ra, phd

LCMS duogc do & cac didu kién sau day st dung ACQUITY SQD cuia Waters (tir cuc).

Cot: ACQUITY UPLC cta Waters (nhan hiéu da ding ky) BEH C18, 2,1 x 50 mm,
1,7 pm

Do MS: ESI 4m

Do UV: 254 va 280 nm

Tbc do dong trong cot: 0,5 mL/phut

Pha dong: nudc/axetonitril (axit formic 0,1%)
Luong phun: 1 pLL

Bang 2. Gradien

Thoi gian Nude Axetonitril
(phut)
0 95 5
0,1 95 5
2,1 5 95
3,0 DUNG

Dinh nghia cho céc chit viét tit dugc dua ra dudi day.
s: vach don
d: vach doi
t: vach ba
q: vach bbn

dd: hai vach doi
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dt: hai vach ba

td: ba vach doi

tt: ba vach ba

ddd: hai lan hai vach doi

ddt: hai 14n hai vach ba

dtd: hai 1an ba vach ddi

tdd: ba 14n hai vach doi

m: nhiéu vach

br: rong

brs: vach don rong

DMSO-ds: dimetyl sulfoxit doteri hoa
CDCls: cloroform nidng

CD30D: metanol nang

CDI: 1,1°-carboxymetyl sulfonyl diimidazol
DAST: N,N-dietylamino luu huynh triflorua
DIBAL-H: diisobutyl nhém hydrit

DMF: dimetylformamit

DMSO: dimetylsulfoxit

THF: Tetrahydrofuran

WSC = EDCI = 1- etyl-3-(3-dimetylaminopropyl)carbodiimit
HOBt = 1-hydroxybenzotriazol |

Vi du tham khao A1: 2-(1-bromoetyl) -1-flo-3,4-dimetylbenzen

Cong thtrc I
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Buéc 1. 1-(6-flo-2,3-dimetylphenyl) etanol

Sau khi nho giot dung dich dietyl ete cia metylmagie bromua (3,0 M, 70 mL) vao
dung dich THF chita 6-flo-2,3-dimetyl-benzaldehyt (22,0g) (300mL) & 0°C, hdn hop phéan
ung dugc khudy & nhiét do trong phong trong 1 gio. O didu kién bé da, dung dich nudc
amoni clorua bdo hoa (150 mL) duge thém nho giot, va etyl axetat (200 mL) dugc thém,
va san pham thu duge duge tach thanh cac 16p khic nhau. Lop hitu co dugc rtra lién tuc
bing HCI (1M, 200 mL), nude (200 mL) va nuée mudi bién (200 mL), va sau d6 dugc 1am
kho trén magie sulfat khan, va dugc c6 ¢ diéu kién ap sudt giam dé thu duge 1-(6-flo-2,3

dimetylphenyl)etanol (23,7 g).

Budc 2. Phospho tribromua (26,5 mL) dugc thém nhd giot ¢ 0°C vao dung dich cloroform
(120 mL) cha 1-(6-flo-2,3-dimetylphenyl)etanol (23,7 g) thu dugc trong Buédc 1 néu trén,
va dung dich phan ing dugc khudy trong 30 phat & 0°C. Cho hdn hop phéan tng vao natri
hydro cacbonat nuGc bdo hoa lanh d4 (1L). Sau khi thém cloroform (500 mL) vao hén hop,
san phém thu dugc duoc tach thanh céac 16p khac nhau, va 16p hitu co duoc rua lién tuc
bang nudc (200 mL) va nude mudi bién (200 mL). Lép hitu co duge 1am kho trén magie
sulfat khan dé tao ra hop chit néu trong tiéu dé (29,5 g) bang cach ¢d & diéu kién 4p suét
giam.

Vi du tham khao A2 va A3: Aldehyt va metyl magie bromua dugc cho phan ing cung nhau
duéi dang nguyén ligu khoi dau theo ciing cach nhu trong Vi du tham khéob Al, Bué6c 1 va
Budc 2, va sau d6 san pham thu dugc duge cho phan Gng v6i phospho tribromua dé thu

dwoc hop chét ciia Vi du tham khao A2 va A3 duoc thé hién dudi ddy.

Béang 3
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Vi du tham khao Nguyén liéu khoi dau Hop chat duoc tong hop

Cl CHO Cl
15 158
F F
Br\©:CHO Br\ég\
A3 Br
F F

Vi du tham khao A4: 2- (1-bromoetyl) -4-etyl-1-flo-3-metylbenzen

Br

Cong thuc II

A@Lm
‘ F

Buéc 1. 2-bromo-3-etyl-6-flobenzaldehyt

Thém nho giot dung dich THF chta lithi diisopropylamit (1,5 M, 54 mL) vao dung
dich THF (150 mL) chita 2-bromo-1-etyl-4-flobenzen (14,4 g) & -78°C. Sau khi khudy dung
dich phan tng trong 30 phut, thém DMF (6,5 mL) va hon hop duge khudy thém trong 20
phiit. Nude (50 mL) va axit clohydric (6 M, 50 mL) dugc thém nho giot lién tuc vao dung
dich phan tng, va hdn hop duoc chiét hai 1an bang hexan (100 mL). Ldp hitu co két hop
duoc rira hai lan b%mg nuée mubi bién (50 mL), dugc 1am khd trén natri sulfat khan, va ¢d

& didu kién ap suét giam, va thu dugc 2-bromo-3-etyl-6-flobenzaldehyt (14,5 g).
Budc 2. 3-etyl-6-flo-2-metylbenzaldehyt

Thém nuée (90 mL), trikali phosphat (32,0 g), axit metylboronic (6,4 g) va chat phu
gia [bis (diphenylphosphino) feroxen] paladi (II) diclorua diclometan (1,75 g) vao dung
dich 1,4-dioxan (200 mL) chira 2-bromo-3-etyl-6-flobenzaldehyt thu dugc tir Bude 1 ¢ trén
(14,5 g), va dung dich phan Gmg dugc gia nhiét hdi luu & 110°C trong 2 gio. Dung dich
phan tmg duoc dé ngudi dén nhiét do trong phong, va hdn hop duge khudy thém tfong 2

gidr sau khi thém hexan (90 mL). Dung dich phan tmg duoc loc qua CELITE, va san pham
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loc dugc tach sau khi phan con lai dugc rira bang hexan. Lép hitu co duogc rira hai lan bang
nuée mudi bién (100 mL), va sau khi dugc lam kho trén natri sulfat khan, né duogc cod &
diéu kién 4p suat giam. Phan con lai dugc tinh sach bing sic ky cot silicagel (chét rira giai:

hexan/etyl axetat), va thu dugc 3-etyl-6-flo-2-metylbenzaldehyt (8,4 2).

Buéc 3. Theo phuong phép cta Vi du tham khao A1l Buée 1 va 2, st dung 3-etyl-6-flo-2-
metylbenzaldehyt (8,4 g) thu dugc trong Budce 2 & trén, cung mot thao tac dugc tién hanh
dé thu duogc hop chét Vi du tham khao A4.

Vi du tham khao B1: axit (28, 3R)-2-amino-3-(6-flo-2,3-dimetylphenyl) butanoic
Cong thuc 11

0]

OH

NH
F 2

Dung dich DMF (50 mL) chta 2-(1-bromoetyl)-1-flo-3,4-dimetylbenzen (14,0 g)
thu duge trong Vi du tham khao Al dugc thém nhd giot vao dung dich DMF (50 mL) chtra
(S)-2-[0-[(N—benzylprolyl)amino]phenyl]-benzylideneamino-axetat (2-)-N,N,N-niken (II)
(14,5g), va kali hydroxit (16,3 g), va hdn hop dugc khudy & cling nhiét d¢ trong 1 gid. Thém
dung dich amoni clorua bdo hoa (50 mL) va etyl axetat (50 mL) vao dung dich phan tng,
cac 16p dugc tach, va 16p nude duge chiét hai 1an bang etyl axetat (50 mL). L6p hitu co Kkét
hgp duogc ria lién tuc bang nudc (50 mL) va nude mubi bién (50 mL), dugce 1am kho trén
natri sulfat khan, va ¢b ¢ diéu kién ép sudt giam. Phan con lai duoc tinh sach bang sic ky
cdt silicagel (chét rira giai: etyl axetat/hexan). Hop chét thu dugc duge hoa tan trong
metanol (120 mL), thém axit clohydric (3 M, 90 mL), va hdn hop duge khudy & 80°C trong
45 phut. Metanol dugc chung cét & didu kién ap sudt giam, va thém cloroform (50 mL) va
nudce (50 mL) vao phan con lai. Lop nude duoc ria bang cloroform (50 mL) va dugc ¢6 &
didu kién 4p suét gidm. Phén con lai dugc tinh sach bang sic ky cot silica gel pha dao
(metanol/nuéce) dé tao ra hop chit néu trong tiéu dé (2,0 g). 'HNMR (CD;0D) &: 7,03 (dd,
1=8.2, 5,7 Hz, 1H), 6,79 (dd, J=11,7, 8,4 Hz, 1H), 3,74-3,87 (m, 2H), 2,29 (s, 3H), 2,25 (s,
3H), 1,40 (dd, J=6,8, 2,4 Hz, 3H).
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Vi du tham khao B2-B4:

Sau khi chét alkyl héa thu dugc trong Vi du tham khao A2-A4 va (S)-2-[o-[(N-
benzylprolyl)amino]phenyl]-benzylideneamino-axetat (2-)-N, N, N-niken (II) dugc cho
phan (g, hop chét cha Vi du tham khio B2-B4 dugc thé hién dudi ddy duge bao ché bang
phén Gng thity phén axit.

Béang 4
Vi du tham Nguyén liéu khoi dau ) ]
2 . , Hop chat dugce tong hop
khao (Vi du tham khao s6 hodc cong thirc cau tao)
o}
B2 A2 Cl\@fk‘)‘\OH
£ NH,
0
B3 A3 Br OH
£ NH;
o)
B4 A4 /\d\H I\OH
£ NH,

Vi du tham khéo C1: 5-clo-8-(closulfonyl)-4-metyl-d3-croman-4-yl axetat
Cong thuc IV

CIO,S

0O Cl

¢]
O
CDs 4<

Bude 1. 8-bromo-5-clo-4-metylcroman-4-ol

Thém THF (50 mL) vao dung dich dietyl etyl ete (1,0 M, 63 mL) chira metyl iodua-
d3-magie, va dung dich THF (50 mL) chira 8-bromo-5-clocroman-4-on (7,5 g) dugc thém
nho giot & nhiét do trong phong. Dung dich phan ung duge khudy trong 10 phit & cung
nhiét do va 16p dugc tach. Trong bé d4, thém tir tlr nho giot axit clohydric (1 M, 50 mL),
va thém etyl axetat (50 mL) dé tach 16p. Lop nude duoc chiét bang etyl axetat (50 mL), va
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16p hitu co két hop dugce rira bang nudc mudi bién (50 mL), dugc lam kho trén natri sulfat
khan, va ¢0 & didu kién ap suét giam. Phin con lai duge tinh sach bing sic ky cot silicagel

(chét rira gii: hexan/etyl axetat) dé thu dugc 8-bromo-5-clo-4-metylcroman-4-ol (7,7 g).
Budc 2. 8-bromo-5-clo-4-metyl-d3-croman-4-yl axetat

Thém nhé giot dung dich axetonitril (12 mL) chira scandi triflometansulfonat (III)
(340 mg) vao dung dich axit axetic khan (100 mL) chira 8-bromo-5-clo-4-metylcroman-4-
ol (7,7 g) thu dugc trong Bude 1 ¢ trén ¢ -40°C, va phan ung duoc khudy trong 30 phut &
cung nhiét do. Thém lan lugt dung dich nudc natri hydro cacbonat béo hoa (100 mL) va
etyl axetat (100 mL) vao dung dich phan tng, va céac 16p dugce tach. Lop nudc dugce chiét
bang etyl axetat (100 mL), va 16p hitu co két hop dugc ria hai 1an bang dung dich nudc
natri hydro cacbonat bdo hoa (100 mL) va mot lan bang nudc mubi bién (100 mL). Lép
hitu co duge 1am khd trén natri sulfat khan va dugc ¢d ¢ diéu kién 4p suét giam. Phan con
lai dliqc tinh sach‘béng séc ky cot silicagel (chét rira giai: hexan/etyl axetat) dé thu duoc 8-

bromo-5-clo-4-metyl-d3-croman-4-yl axetat (8,9 g).
Budc 3. 8-(benzylthio)-5-clo-4-metyl-d3-croman-4-yl axetat

Thém 4,5-bis(diphenylphosphino)-9,9-dimetylxanthen (600 mg),
tris(dibenzylidenaxeton) dipaladi (0) (480 mg), N, N-diisopropyletylamin (7,2 mL) va
benzylmercaptan (2,8ml) vao dung dich 1,4-dioxan (70 mL) chira 8-bromo-5-clo-4-metyl-
d3-croman-4-yl axetat (6,7 g) thu dugc & budc 2 néu trén, va dung dich phan tng dugc
khudy trong 2 gi¢r & 90°C. Dung dich phén Gng dugc d8 nguoi dén nhiét do trong phong va
dugc loc qua CELITE. Sau khi rira phén con lai v6i hexan (50 mL), thém nude (50 mL)
vao san pham loc va 16p duoc tach. Lép hitu co duge ria bang nudce mudi bién (50 mL),
duoc 1am kho trén natri sulfat khan, va c6 & didu kién 4p sudt giam. Dung dich phan ting
duogc cd & didu kién ap sudt giam, va phan con lai duge tinh sach bang sic ky cot silicagel
(chét rira gidi: hexan/etyl axetat) dé thu dugc 8-(benzylthio)-5-clo-4-metyl-d3-croman-4-yl
axetat (6,3 g).

Buéc 4. Thém nudc (3 mL), axit axetic (4,3 mL) va 1,3-diclo-5,5 -dimetylhydantoin (7,2 g)
vao dung dich axetonitril (100 mL) chira 8-(benzylthio)-5-clo-4-metyl-d3-croman-4-yl
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axetat (6,3 g) thu dugc ¢ budce 3 néu trén & 0°C, va dung dich phan tng duoc khuéy trong
30 phit & cting nhiét d9. Thém dung dich nudc natri hydro cacbonat bdo hoa (70 mL) va
etyl axetat (70 mL) vao dung dich phan ting, va cac 16p dugc tach. Lép nude duge chiét
bang etyl axetat (70 mL). Lép hiru co két hop duge rira bang nude mudi bién (70 mL), duoc
1am kho trén natri sulfat khan, va cd & diéu kién ap sudt giam. Phan con lai duge tinh sach
bang séc ky cdt silicagel (chét rira giai: hexan/etyl axetat) dé thu duoc hop chit néu trong
tiéu dé (5,3 g).

Vi du tham khao C2-C4: Theo phuong phép cia Vi du tham khao C1 Bude 1-4, hop chét
cta Vi du tham khao C2 dugc tdng hop bang cic nguyén liéu khoi dau duoc liét két trong
bang dudi day. Theo phuong phap cta Vi du tham khéo C1 Bude 3 va 4, hop chét cua Vi
du tham khao C3 va C4 dugc tdng hop.

Béang 5
Vi du tham khao Nguyén liéu khoi dau Hop chét dugc tong hop
Br ClO,S
C2 0 Cl 0 cl )
0 >
Br CIO,S
C3 o) F 0 F
O @]
Br ClO,S
C4 o) cl o) cl
@) O

Vi du tham khdo DI: 5-((1S,2R)-1-Amino-2-(6-ﬂo—2,3-dimetylphenyl)propyl)-1,3,4-

oxadiazol-2 (3H)-on monohydroclorua
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Cong thuc V

0

A

o
« NH
N
F NH,

HCI

Budce 1. axit (28, 3R)-2-((tert-butoxycacbonyl)amino)-3-(6-flo-2,3-
dimetylphenyl)butanoic

Thém 14n lwot nude (9 mL), 1,4-dioxan (9 mL) va trietylamin (955 pL) vao axit (25,
3R)-2-amino-3-(6-flo-2,3-dimetylphenyl)butanoic (515 mg) thu dugc trong Vi du tham
khao B1, va hdn hgp dugc lam lanh dén 0°C. Thém di-tert-butyl dicacbonat (650 mg) vao
dung dich phan tng & ciing nhiét do, va hdn hop duge khudy trong 45 phut. Cho dung dich
phan {ing vao axit clohydric (1 M, 20 mL) va chiét bang etyl axetat (20 mL). L6p hitu co
dugce rira béng nuée mudi bién (20 mL), duge lam kho trén magie sulfat khan, va cd & diéu
kién ap suét giam. Phan con lai duge tinh sach bing sic ky cot silicagel (chét rira giai:
hexan/etyl axetat/axit axetic 2%) dé thu dugc axit (2S, 3R)-2-((tert-
butoxycacbonyl)amino)¥3-(6-ﬂ0-2,3-dimetylphenyl)butanoic (745 mg).

Budc 2. tert-butyl ((1 S,2R)-2-(6-ﬂ0-2,3-dimetylphenyl)-1-(5-oxo-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)cacbamat

Thém CDI (302 mg) vao dung dich THF (14,0 mL) chua axit (2S, 3R)-2-(tert-
butoxycacbonylamino)-3-(6-ﬂ0-2,3-dimetylphenyl)butanoic (440 mg) thu dugc & bude 1
néu trén, Vé dung dich phan Gng dugc khudy & nhiét do trong phong trong 20 phat. Dung
dich phan ung dugc lam lanh dén 0°C, thém hydrazin - monohydrat (200 uL), va hdn hop
duoc khudy & cuing nhiét do trong 30 phut. Cho dung dich phan tng vao nuéc (20 mL) va
chiét bang etyl axetat (20 mL). Lép hitu co duge rua bang nudce mudi bién (20 mL), dugc
lam kho trén natri sulfat khan, va c6 & diéu kién ap suit giam. Thém CDI (560 mg) vao
dung dich 1,4-dioxan (14 mL) cua phén con lai thu duge, va dung dich phan tmg duoc
khﬁéy & nhiét do trong phong trong 30 phut. Cho dung dich phan tng vao nudc (20 mL) va
chiét bang etyl axetat (20 mL). Lép hitu co duge raa bang nude mudi bién (20 mL), dugc

1am kho trén natri sulfat khan, va cd & diéu kién ap suat gidm. Phén con lai thu dugce duogc
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tinh sach bang sic ky cot silicagel bang céch tinh sach (chét rira gii: hexan/etyl axetat) aé
thu duoc tert-butyl ((1S,2R)-2-(6-flo-2,3-dimetylphenyl)-1-(5-0x0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)cacbamat (356 mg).

Bugc 3. tert-butyl ((1S,2R)-2-(6-flo-2,3-dimetylphenyl)-1-(5-ox0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)cacbamat (550 mg) thu dugc & bude 2 néu trén dugc hoa tan trong
axit clohydric-1,4-dioxan (4 M, 5,0 mL), va dung dich phan ung dugc khqu & nhiét do
trong phong trong 1,5 gid. Dung dich phin tng dugc ¢b ¢ diu kién 4p suét giam dé thu

duoc hop chat néu trong tiéu de.

Vi du tham khéo D2 va D3: Theo phuong phép cta Vi du tham khao D1 Bude 1 dn 3, cac
hop chét sau dy ctia Vi du tham khao D2 va D3 duogc tbng hop.

Béang 6
id Nguyén li¢u khoi dau ) ,
Vi u, ] , Hop chat dugc tong hop
tham khao | (S§ vi du tham khéo hodc cong thiic cau tao)
0
oA
D2 Vi dy tham khao B2 C'W”
NH,
F
HCI
0
oA
D3 Vi dy tham khao B3 Br\dYL\N'
£ NH;
HCI

Vi du 1: 5-bromo-2-(N-((1 S, 2R)-2-(6-flo- 2,3-dimetylphenyl)-1-(5-0x0-4,5-dihydro-
1,3,4-oxadiazol-2-yl)propyl) sulfamoyl) benzamit

Budc 1. Thém trietylamin (570 pL) vao dung dich 1,4-dioxan (5,0 mL) va nude (5,0 mL)
chira axit (28, 3R)-2-amino-3-(6-flo-2,3-dimetylphenyl) butanoic (300 mg) thu dugc trong
Vi du tham khdo B1, va sau d6 lam lanh dén 0°C. Thém 4-bromo-2-xyanobenzen-1-
sulfonyl clorua (362 mg) vao dung dich phéan ng, va hdn hop duge khudy & cling nhiét do
trong 45 phut. Cho dung dich phan ing vao axit clohydric (1 M, 15 mL) va chiét bang etyl

axetat (15 mL). Lép hitu co dugce ria bing nudc mubi bién (20 mL), duge 1am kho trén
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magie sulfat khan, va ¢6 & didu kién 4p sudt giam. Phan con lai dugc tinh sach bang sic ky
cot silicagel (chét rira gidi: hexan/etyl axetat/axit axetic 2%) dé thu duoc axit (28, 3R)-2-
(4-bromo-2-xyanophenylsulfonamido)-3-(6-flo-2,3-dimetylphenyl) butanoic (465 mg).

Budc 2. Thém CDI (210 mg) vao dung dich THF (5,0 mL) chira axit (2S, 3R)-2-(4-bromo-
2-xyanophenylsulfonamido)-3-(6-flo-2,3-dimetylphenyl)butanoic (465 mg) thu dugc &
budc 1 néu trén, va dung dich phan tmg dugc khudy & nhiét d6 trong phong trong 20 phut.
Dung dich phan ing dugc lam lanh dén 0°C, thém hydrazin - monohydrat (200 pL), va hdn
hop duogc khudy & cing nhiét d trong 20 phut. Cho dung dich phan ng vao nudce (20 mL)
va chiét bang etyl axetat (20 mL). Ldp hitu co duge rira bang nudc mudi bién (20 mL),
dugc 1am kho trén natri sulfat khan, va ¢d & didu kién 4p suét giam. Thém CDI (211 mg)
vao dung dich 1,4-dioxan (4,0 mL) chira phan con lai thu duge, va dung dich phan tmg
duoc khudy & 45°C trong 1 gid. Cho dung dich phan g vao nude (20 mL) va chiét bing
etyl axetat (20 mL). L6p hitu co duge rira bang nuéc mudi bién (20 mL), dugc 1am kho trén
natri sulfat khan, va c6 & diéu kién ap suét giam. Phan con lai thu duoc duge tinh sach b%mg
sic ky cot silicagel (chit ria giai: hexan/etyl axetat) dé thu dugc 4-bromo-2-xyano-N-
((1S,2R)-2-(6-flo-2,3-dimetylphenyl)- 1-(5-ox0-4,5-dihydro-1 ,3,4-oxadiazol-2-
yl)propyl)benzensulfonamit (386 mg).

Buéc 3. Thém 14n lugt nude hydro peroxit (1,0 mL) va kali cacbonat (420 mg) trong bé da
vao dung dich DMSO (5,0 mL) chua 4-bromo-2-xyano-N-((1S,2R)-2-(6-flo-2,3-
dimetylphenyl)-1-(5-oxo0-4,5-dihydro-1,3 ,4-oxadiazol-2-yl)propyl)benzensulfonamit (386
mg) thu duge & bude 2 néu trén, va dung dich phan tng duge khudy & 60°C trong 2,5 gio.
Cho tir tir dung dich phan tng vao axit clohydric (1 M, 15 mL) trong bé da va sau d6 chiét
bing etyl axetat (15 mL). Lop hitu co duge rira bing nudc mudi bién (20 mL), dugc lam
kho trén natri sulfat khan, va c0 & diéu kién ap sut giam. Phan con lai dugce tinh sach béng

sdc ky cot silicagel (chét rira gidi: hexan/etyl axetat) dé tao ra hop chét néu trong tiéu de.
Vidu 2-4

Hop chét ctia Vi du 2 dén 4 duoc tong hop theo phwong phap cta Viduy 1, Bude 1

dén 3. Nguyén liéu can thiét dugc liét ké trong bang dudi day.
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Bang 7

) Nguyén liéu . .
Vidu o ArSO2Cl Tén hop chat dugc tong hop
khéi dau

5-clo-2-(N-((18,2R)-2-(6-fl0-2,3-

Vi du tham ClOzS
2 D\ dimetylphenyl)-1-(5-ox0-4,5-dihydro-1,3,4-
khao B1 NC cl

oxadiazol-2-yl)propyl)sulfamoyl)benzamit

5-clo-2—(N-((1S,2R)-2-(3-etyl-6-flo-2-

Vi du tham ClO,S
3 :@\ metylphenyl)-1-(5-0x0-4,5-dihydro-1,3,4-
khao B4 NC cl

oxadiazol-2-yl)propyl)sulfamoyl)benzamit

5-clo-2-(N~((1S,2R)-2-(3-clo-6-flo-2-

Vi du tham ClO,S metylphenyl)-1-(5-0x0-4,5-dihydro-1,3,4-
khao B2 N CD\CI oxadiazol-2-yl)propyl)sulfamoyl)benzamit

Vi du 5: 5-010-N-((1S,2R)-2-(6-ﬂ0-2,3-dimetylphenyl)-1-(5-0x0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)pr0pyl)-4-hydroxy-4-metyl-d3-croman-8-sulfonamit chét ddng phan A va
chét ddng phan B

Buéc 1. 5-clo-8-(N-((1S,2R)-2-(6-flo-2,3-dimetylphenyl)-1-(5-oxo-4,5-dihydro-1 ,3,4-
oxadiazol-2-yl)propyl)sulfamoyl)-4-metyl-d3-croman-4-yl axetat

Thém 5-clo-8-(closulfonyl)-4-metyl-d3-croman-4-ylaxetat (80 mg) thu duoc trong
Vi du tham khao C1 vao dung dich pyridin (1,5 mL) chta 5-((1S,2R)-1-amino-2-(6-flo-
2,3-dimetylphenyl)propyl)-1,3,4-oxadiazol-2(3H)-on monohydroclorua (45 mg) thu dugc
tir Vi du tham khao D1, va dung dich phan (g dugc khudy & nhiét do trong phong trong
12 gid. Dung dich phan tng dugc cb ¢ didu kién &p suét giam, va phan con lai thu duge
duoc tinh sach bing sic ky cot silicagel (chét rira giai: hexan/etyl axetat) dé thu duoc hop
chét néu trong tiéu dé (59 mg) dudi dang hdn hop chét ddng phan khong d6i quang 1:1.

Buéc 2. Hon hop chét ddng phan khong déi quang 1:1 cta 5-clo-8-(N-((18,2R)-2-(6-flo-
2,3-dimetylphenyl)-1-(5-ox0-4,5-dihydro-1,3 .4-oxadiazol-2-yl)propyl)sulfamoyl)-4-
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metyl-d3-croman-4-yl axetat (59 mg) thu dugc tir Budc 1 & trén dugc hoa tan trong metanol
(2,0 mL) va thém nuée (1,0 mL), lithi hydroxit (5 mg), va dung dich phan tng duoc khudy
& 55°C trong 1 gid. Sau khi ¢d dung dich phéan umg, thém axit clohydric (1 M, 10 mL) va
etyl axetat (10 mL) vao phan con lai, va céc 16p duge tach. Lép nude duge chiét bing etyl
axetat (10 mL), va 16p hitu co két hop duge rira bang nuée mudi bién (10 mL). Lép hitu co
dugc 1am khd trén natri sulfat khan va duoc ¢d ¢ diéu kién ap suit giam. Phén con lai duoc
tinh sach bing HPLC pha d4o (nugc/axetonitril), va céc phan doan dugc co dé tao ra mdi
trong sb hai san phim ddng phan khong d6i quang. Chét rira giai truéc duge chi dinh 1a

Hop chét A, va chét rira gidi sau dugc chi dinh 1a Hop chét B.

Vi du 6-8: Theo phuong phép cua Vi du 5 Budc 2, cac hop chét sau day cta Vi du 6-8 dugc
tdng hop. Trong trudng hop tach chét ddng phan khong dbi quang, hop chét rira giai trudc
do6 dugc chi dinh 1a A va hop chét rira giai sau 1a B. Ty 1€ cua chét ddng phan khong dbi
quang 13 hdn hop 1:1 trir khi duge quy dinh khéc di. Nguyén lieu can thiét duge liét ké
trong bang dudi day.

Béang 8

Nguyén liéu

Khéi diu ArSO,C1 Tén hop chat duge tong hop

Vidu

5-clo-N-((1S,2R)-2-(3-clo-6-flo-2-metylphenyl)-
6A va|Vi du tham | Vi du tham 1-(5-ox0-4,5-dihydro-1,3,4-oxadiazol-2-

6B khao D2 khao C2 yl)propyl)-4-hydroxy-4-metylcroman-8-
sulfonamit

N-((1S,2R)-2-(3-bromo-6-flo-2-metylphenyl)-1-
7A  va| Vi du tham | Vi du tham (5-ox0-4,5-dihydro-1,3,4-oxadiazol-2-

7B khao D3 khao C2 yl)propyl)-5-clo-4-hydroxy-4-metylcroman-8-
sulfonamit

5-clo-N-((18,2R)-2-(3-clo-6-flo-2-metylphenyl)-
8A va|Vidu tham | Vi du tham 1-(5-0x0-4,5-dihydro-1,3,4-oxadiazol-2-

gB khao D2 khéo C1 yl)propyl)-4-hydroxy-4-metyl-d3-croman-8-
sulfonamit

Vi du 9 5-ﬂ0-N-((1S,2R)-2-(6-ﬂ0-2,3-dimetylphenyl)-1-(5-0X0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)-4-hydroxycroman-8-sulfonamit Chét dong phan A va Chét dong

-45-
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phin B

Budce 1. St dung 5-((1S,ZR)-1-amin0-2-(6-ﬂo-2,3-dimetylphenyl)propyl)-l,3,4-0xadiazol-
2(3 H)-on monohydroclorua (40 mg) thu duge tir Vi du tham khao D1 va 5-flo-4-
oxocroman-8-sulfonyl clorua (60 mg) thu dugc tlir Vi du tham khao C3, thu dugce 5-flo-N-
((1S,2R)-2-(6-flo-2,3-dimetylphenyl)-1 -(5-0x0-4,5-dihydro-1,3,4-oxadiazol-2-yl)propyl)-

4-oxocroman-8-sulfonamit (44 mg) theo phuong phép ciia Vi du 5 Budce 1.

Budce 2. Thém natri borohydrit (13,5 mg) vao dung dich etanol (2,0 mL) chira 5-flo-N-
((18,2R)-2-(6-flo-2,3-dimetylphenyl)-1-(5-0x0-4,5 -dihydro-1,3,4-oxadiazol-2-yl)propyl)-
4-oxocroman-8-sulfonamit (44 mg) thu duge tir Bude 1 ¢ trén va dung dich phan g dugc
khudy & nhiét do trong phong trong 30 phut. Sau khi c6 dung dich phan ung & diéu kién 4p
sudt giam, thém nude (10 mL) va etyl axetat (10 mL) vao phan con lai, tach, va 16p nudce
duoc chiét bang etyl axetat (10 mL). L6p hitu co két hop dugc rira bang nudc mudi bién
(10 mL), dugce 1am kho trén natri sulfat khan, va cd & diéu kién ap suét giam. Phén con lai
duoc tinh sach bang HPLC pha dao (nudc/axetonitril), va cac phan doan dugc cd dé thu
duoc mdi trong s hai sén pham dong phan khong d6i quang. Chét rira gidi trude duge chi

dinh 12 Hop chét A, va chét rira giai sau dugc chi dinh 1a Hop chét B.

Vi du 10: Theo phuong phap cta Vi du 5 Bude 1 va Vidu 9 Budc 2, hop chit ctia Vi du
10 dugc thé hién dudi day dugc tong hop. Trong trudong hop tach cac chét dong phan khong
d6i quang, hop chét rira gii trude dugce chi dinh 1a A va hop chét rira giai sau 1a B. Ty 1&
clia chit ddng phan khong d6i quang 13 hdn hop 1:1 trir khi duoc quy dinh khac di. Nguyén

liéu can thiét dugce liét ké trong bang dudi day.

Bang 9
, Nguyén liéu A z 2
Vidu ArSOCl Tén hop chét dugce tong hop

khéi dau

5-clo-N-((1S,2R)-2-(6-flo-2,3-

10A va|Vi du tham | Vi du tham khao dimetylphenyl)-1-(5-0x0-4,5-dihydro-
10B khao D1 C4 1,3,4-oxadiazol-2-yl)propyl)-4-
hydroxycroman-8-sulfonamit
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Dung lam Vi du so sanh, hop chét c6 cong thirc duéi day dugc thu nhén.

Cong thuc VI
O 0 SH
I
M S—HN—HC—
) <: > L) \N]L/
0 CHy

'H NMR (CD30D) &: 7,54 (d, J=8,4 Hz, 2H), 7,17-7,29 (m, 5H), 7,08-7,14 (m, 2H), 4,55-
4,61 (m, 1H), 3,00-3,13 (m, 2H), 2,39 (s, 3H)
Sau day, cong thuc cAu tao va tinh chét vat 1y clia cdc hop chat tir Vi du 1 dén 10

duoc thé hién.

Béang 10
Vidu Cong thirc cdu tao Gi4 tri tinh chét vat 1y
1H NMR (CD30D) &: 7,74-7,78 (m, 3H), 6,97 (dd,
A 7=8,2, 5,7 Hz, 1H), 6,71 (dd, =11,7, 8,4 Hz, 1H), 4,78-
1 II:(‘\A/OL\N'NH 4,81 (m, 1H), 3,51-3,61 (m, 1H), 2,20 (s, 3H), 2,17 (s,
HN_&i
F gpsf 3H), 1,44 (d, J=7,0 Hz, 3H); LC/MS RT 1,67 phut, m/z
(@]
NH; [M-H]" 525,527
1H NMR (CD30D) 6: 7,84 (d, J=8,4 Hz, 1H), 7,62 (d,
Vs J=2,2 Hz, 1H), 7,58 (dd, J=8,4, 2,2 Hz, 1H), 6,98 (dd,
O
) \f:g\(%r”‘* J=8.2, 5,7 Hz, 1H), 6,72 (dd, J=11,7, 8,4 Hz, 1H), 4,82
O
F”“\(;s;p—cu (d, J=11,4 Hz, 1H), 3,50-3,60 (m, 1H), 2,20 (s, 3H),
= \He 2,17 (s, 3H), 1,45 (d, J=7,0 Hz, 3H); LC/MS RT 1,65
phut, m/z [M-H] 481,483
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Vidu

Cong thiic cAu tao

Gié tri tinh chat vty

o)

o<
NH
N

HN Q
F s cl

o

0

NH,

~

1H NMR (CD30D) 8: 7,84 (d, J=8,4 Hz, 1H), 7,62 (d,
J=2.2 Hz, 1H), 7,58 (dd, J=8,4, 2,2 Hz, 1H), 6,98 (dd,
J1=8.4, 5,9 Hz, 1H), 6,75 (dd, J=11,7, 8,8 Hz, 1H), 4,78
(d, J=11,0 Hz, 1H), 3,50-3,60 (m, 1H), 2,52-2,59 (m,
2H), 2,24 (s, 3H), 1,46 (d, J=7,0 Hz, 3H), 1,06 (t, J=7,5
Hz, 3H); LC/MS RT 1,73 phit, m/z [M-H]" 495,497

o)

oA

 NH
cl N
HN G
F s cl
o}
0

NH,

1H NMR (CD30D) 3: 7,86 (d, 1=8,4 Hz, 1H), 7,63 (d,
J=1,8 Hz, 1H), 7,59 (dd, J=8,4, 2,2 Hz, 1H), 7,25 (dd,
1=8,8, 5,1 Hz, 1H), 6,88 (t, 1=10,0 Hz, 1H), 4,80 (d,
J=11,4 Hz, 1H), 3,55-3,65 (m, 1H), 2,37 (s, 3H), 1,47
(d, J=7,0 Hz, 3H); LC/MS RT 1,68 phut, m/z [M-H]
501,503

5A

A HNS
Fos cl
o) CD;
o}
OH

1H NMR (CD30D) 3: 7,61 (d, J=8,4 Hz, 1H), 7,02 (d,
7=8.5 Hz, 1H), 6,96 (dd, J=8,2, 5,7 Hz, 1H), 6,70 (dd,
J=11,7, 8,4 Hz, 1H), 4,71 (d, J=11,4 Hz, 1H), 4,40-4,46
(m, 1H), 4,26 (td, J=10,8, 2,6 Hz, 1H), 3,62-3,71 (m,
1H), 2,23 (s, 3H), 2,17 (s, 3H), 2,05-2,13 (m, 2H), 1,50
(d, 1=7,0 Hz, 3H); LC/MS RT 1,64 phut, m/z [M-H]
527,529

5B

1H NMR (CD30D) &: 7,59 (d, J=8,8 Hz, 1H), 7,02 (d,
1=8.4 Hz, 1H), 6,97 (dd, J=8,4, 5,9 Hz, 1H), 6,71 (dd,
J=11,7, 8,4 Hz, 1H), 4,75 (d, J=11,4 Hz, 1H), 4,41-4,48
(m, 1H), 4,32 (td, J=10,7, 2,7 Hz, 1H), 3,63-3,73 (m,
1H), 2,22 (s, 3H), 2,18 (s, 3H), 2,05-2,13 (m, 2H), 1,48
(d, =7,0 Hz, 3H); LC/MS RT 1,71 phut, m/z [M-H]
527,529
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Vidu

Cong thic cdu tao

Gi4 tri tinh chét vat Iy

6A

o]
N
N

o) E\JH
C'M/ ¢
P FHN\é/&r OH
o O\/

IH-NMR (CDCI3) &: 8,15 (11, 5), 7,66 (1H, d, J = 8,4
Hz), 7,19 (1H, dd, ] = 8,6, 5,1 Hz), 6,99 (1H, d, J = 8,6
Hz), 6,78 (1H, dd, J = 10,8, 9,0 Hz), 5,52 (1H, d, J =
11,0 Hz), 4,87 (1H, t, ] = 10,4 Hz), 4,47-4,44 (1H, m),
4.28-425 (1H, m), 3,48 (1H, 5), 3,29 (1H, 5), 2,37 (3H,
s), 2,32-2,28 (1H, m), 2,09-2,06 (1H, m), 1,78 (3H, s),
1,54 (3H, d, J = 7,0 Hz).; LC/MS RT 1,68 phut, m/z
[M-H]" 544,546

6B

1H-NMR (CDCI3) &: 8,68 (1H, br s), 7,64 (1H, d, T =
8.8 Hz), 7,19 (1H, dd, J = 8,8, 4,9 Hz), 7,01 (1H, d,J =
8.8 Hz), 6,78 (1H, dd, T = 10,8, 8,8 Hz), 5,47-5,42 (1H,
m), 4,81 (1H, t, ] = 10,9 Hz), 4,45-4,42 (1H, m), 4,32
(1H, t, J = 10,9 Hz), 3,53 (1H, br s), 3,40 (1H, br s),
235 (3H, s), 2,33-2,27 (1H, m), 2,15-2,10 (1H, m),
1,78 (3H, s), 1,59-1,58 (3H, m).; LC/MS RT 1,74 phit,
m/z [M-H] 544,546

TA

1HNMR (CD30D) 8: 7,61 (d, J=8,4 Hz, 1H), 7,42 (dd,
7=9,0, 5,3 Hz, 1H), 7,03 (d, J=8,4 Hz, 1H), 6,81 (dd,
J=112, 9.0 Hz, 1H), 4,69 (d, J=11,4 Hz, 1H), 4,39-4,47
(m, 1H), 4,22-4,33 (m, 1H), 3,63-3,78 (m, 1H), 2,44 (s,
3H), 2,17-2,24 (m, 1H), 2,05-2,15 (m, 1H), 1,75 (s,
3H), 1,52 (d, J=6,6 Hz, 3H); LC/MS RT 1,70 phit, m/z
[M-H]" 588,590
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Vidu

Cong thirc cau tao

Gid tri tinh chét vat 1y

B

o]

o«

Br \NINH
HNQ
F ﬁ Cl
0]
o] OH

1HNMR (CD30D) 8: 7,60 (d, J=8,6 Hz, 1H), 7,43 (dd,
7=8,9, 5.1 Hz, 1H), 7,02 (d, J=8,6 Hz, 1H), 6,82 (dd,
J=112,8,9 Hz, 1H), 4,74 (d, J=11,4 Hz, 1H), 4,39-4,47
(m, 1H), 4,33 (td, J=10,8, 2,6 Hz, 1H), 3,65-3,77 (m,
1H), 2,44 (s, 3H), 2,22-2,31 (m, 1H), 2,05-2,12 (m,
1H), 1,75 (s, 3H), 1,50 (d, J=7,0 Hz, 3H); LC/MS RT
1,76 phat, m/z [M-H]" 588,590

8A

Cl X,

1HNMR (CD30D) 5: 7,61 (d, J=8,4 Hz, 1H), 7,24 (dd,
J=8.8, 5.1 Hz, 1H), 7,03 (d, J=8,8 Hz, 1H), 6,87 (dd,
7=11,0, 8,8 Hz, 1H), 4,69 (d, J=11,4 Hz, 1H), 4,41-4,47
(m, 1H), 4,26 (td, J=10,9, 2,4 Hz, 1H), 3,65-3,72 (m,
1H), 2,39 (s, 3H), 2,15-2,25 (m, 1H), 2,05-2,13 (m,
1H), 1,52 (d, J=6,6 Hz, 3H); LC/MS RT 1,68 phtt, m/z
[M-H]" 547,549

8B

1HNMR (CD30D) 5: 7,60 (d, ]=8,4 Hz, 1H), 7,24 (dd,
1=9,0, 4,9 Hz, 1H), 7,02 (d, J=8,4 Hz, 1H), 6,87 (dd,
J=112,9,0 Hz, 1H), 4,74 (d, J=11,4 Hz, 1H), 4,41-4,46
(m, 1H), 4,29-4,36 (m, 1H), 3,64-3,74 (m, 1H), 2,38 (s,
3H), 2,22-2.29 (m, 1H), 2,05-2,13 (m, 1H), 1,50 (d,
J=7.0 Hz, 3H); LC/MS RT 1,74 phit, m/z [M-HJ"
547,549

9A

1H NMR (CD30D) o: 7,73 (dd, J=8.8, 6,2 Hz, 1H),
6.96 (dd, J=8,4, 5,9 Hz, 1H), 6,66-6,77 (m, 2H), 4,69
(d, J=11,4 Hz, 1), 4,84-4,90 (m, 1H), 4,53-4,60 (m,
1H), 4,35 (ddd, J=13,1, 10,9, 2,4 Hz, 1H), 3,62-3,71
(m, 1H), 2,21 (s, 3H), 2,17 (s, 3H), 1,95-2,12 (m, 2H),
1,49 (d, J=7,0 Hz, 3H); LC/MS RT 1,57 phit, m/z [M-
H]" 494
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Vidu

Cong thirc ciu tao

Gi4 tri tinh chét vat Iy

9B

1H NMR (CD30D) &: 7,77 (dd, J=8.8, 6,2 Hz, 1H),
6,97 (dd, J=8,2, 5,7 Hz, 1H), 6,68-6,78 (m, 2H), 4,85-
4,93 (m, 1H), 4,74 (d, I=11,4 Hz, 1H), 4,51-4,60 (m,
1H), 4,33 (td, J=11,5, 3,3 Hz, 1H), 3,62-3,71 (m, 1H),
222 (s, 3H), 2,18 (s, 3H), 1,96-2,09 (m, 2H), 1,47 (d,
J=6,6 Hz, 3H); LC/MS RT 1,61 phit, m/z [M-H] 494

10A

1H NMR (CD30D) 3: 7,66 (d, 1=8,4 Hz, 1H), 7,05 (d,
J=8.4 Hz, 1H), 6,96 (dd, J=8,1, 5,5 Hz, 1H), 6,69 (dd,
J=11,7, 8,4 Hz, 1H), 4,86-4,93 (m, 1H), 4,71 (d, J=11,4
Hz, 1H), 4,53-4,61 (m, 1H), 4,29-4,39 (m, 1H), 3,63-
3,71 (m, 1H), 2,21 (s, 3H), 2,17 (s, 3H), 2,01-2,06 (m,
2H), 1,49 (d, J=7,0 Hz, 3H); LC/MS RT 1,61 phit, m/z
[M-HJ 510,512

10B

1H NMR (CD30D) 3: 7,70 (d, J=8,4 Hz, 1H), 7,07 (d,
J=8,4 Hz, 1H), 6,97 (dd, J=8,3, 5,7 Hz, 1H), 6,71 (dd,
J=11,7, 8,3 Hz, 1H), 4,92-4,95 (m, 1H), 4,75 (d, J=11,4
Hz, 1H), 4,53-4,60 (m, 1H), 4,26-4,39 (m, 1H), 3,58-
3,75 (m, 1H), 2,22 (s, 3H), 2,18 (s, 3H), 1,95-2,14 (m,
2H), 1,47 (d, J=7,0 Hz, 3H); LC/MS RT 1,67 phit, m/z
[M-H] 510,512

Vi du thtt nghiém: Hop chét theo sang ché duoc dénh gia st dung phuong phép thir nghiém

sau.

Vi du thr nghiém 1: T4c dung ¢ ché RNR & ngudi

Hoat tinh @c ché d6i v6i phan Gmg khir ribonucleotit (sau day duge goi 1a phan ng

RNR) cua hgp chét thir nghiém dugc xdc dinh bang cach do sy tao thanh deoxyxytidin

diphosphat (sau ddy dugc goi la dCDP) tir xytidin diphosphat (sau day dugc goi la CDP)

bing phwong phap dudi day.
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Tiéu phan M1 ctia ngudi va tidu phan M2 ctia nguoi (dot bién thiéu 59 axit amin dau
tan amino), dugc dung hop thé histidin & dau tan amino, dugc biéu hién qué & Escherichia
coli va dugc hoa tan sau khi gom, va protein M1 va M2 ctia ngudi da dugc gin thé histidin

duoc tinh sach trén ¢t chelat hoa niken.

Pé do hoat tinh tc ché ciia hop chét thir nghiém dbi v6i phan tng RNR, phuong
phép dugc mo ta trong Cancer Research 64, 1-6 (2004) duoc dé cap dén.

Trude tién, hop chét thir nghiém duge pha loang theo day bing DMSO. Tiép theo,
thém protein M1 clia ngudi va protein M2 ctia ngudi vao dung dich nude albumin thu duogc
tir huyét thanh thai bo 0,02%, thém dung dich DMSO chta hop chét theo sang ché hoic
dung dich DMSO d6i chimg (ndng dod cudi DMSO 12 1%), va hdn hop dugc dé yén trong
20 phut. Sau 6, dém phan tmg [dém HEPES 50 mM (pH=7,2) ¢ ndng do cubi, magie axetat
4 mM & néng d6 cubi, kali clorua 100 mM & néng do cudi, dithiothreitol 6 mM & né)ng do
cudi, adenosin triphosphat 2 mM & ndng d6 cudi, nicotinamit adenin dinucleotit phosphat
0,24 mM & ndng d6 cudi] va CDP 10 pM & ndng d6 cudi dugc bd sung va u ¢ 37°C trong
30 phut dé thuc hién phan tng RNR. Ngay sau khi phan (ng, phan tng duoc dirng bang
cach gia nhiét & 100° C trong 15 phut, sau d6 ly tdm & 10.000 vong/phut trong 10 phut. Sau
khi ly tAm, phan (5 pL) chét ndi bé mit thu dwgce dugc phan tich bang séc ky 1éng higu ning
cao (Shimadzu Corporation, Prominence) stt dung Shim-pack XR-ODS (duge san xuét boi
Shimadzu GLC Co., 3,0 x 100 mm). Tién hanh rta gidi & budc song do 265 nm & tde do
dong 0,5 mL/phut boi gradien co ddc 9 phat tur hdn hop 12:13 gdm pha dong A (kali dihydro
phosphat 10 mM (pH=6,7), tetrabutylamoni 10 mM, metanol 0,25%) va pha dong B (kali
dihydro phosphat 50 mM (pH 6,7), tetrabutylamoni 5,6 mM, metanol 30%) vé&i cuing hdn
hop 2:3 dé do co chét CDP (RT 5,9 pht) va san pham phan tng dCDP (RT 6,2 phut).

Hoat tinh trc ché cua hop chét thir nghiém dugc xac dinh béi phuong trinh sau, va
ndng do ctia hop chét thit nghiém te ché phan tmg RNR 50% duoge chi ra dudi dang ICso
(uM) trong cac Bang 19-1 dén 19-3.

Cong thire toan hoc 1
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Ty 18 trc ché (%) =
Lugng dCDP tao ra khi bd sung hop chat thi nghiém

I - (pmoD) <100
Lugng dCDP tao ra cuia doi chirng

(pmol)

Két qua 13, rd rang tir bang dudi day 1a hop chét theo sang ché c6 tic dung tic ché

RNR rét tét. Nguoc lai, hop chit ciia Vi du so sanh 1 c¢6 ICso bang 43 uM, va cho thiy
khong c6 hoat tinh trc ché @i véi RNR nhu dugc thiy & céc hop chit vi du theo sang ché.

Béang 11
Hoat tinh trc ché Hoat tinh tic ché Hoat tinh tic che
Vi du enzym RNR Vidu enzym RNR Vi du enzym RNR
ICso (M) ICso (uM) ICs0 (uM)
1 0,06 6A 0,10 9A 0,12
2 0,14 6B 0,18 9B 0,05
3 0,18 TA 0,08 10A 0,08
4 0,25 7B 0,06 10B 0,07
SA 0,03 8A 0,08
5B 0,08 gB 0,14

Vi du tht nghiém 2: Téc dung {c ché sy ting sinh t& bao & dong té bao ung thu va cua
nguoi

Céc té bao HCC 1806 ctia dong té bao ung thu vi clia ngudi dugce cho luu thong
hang ngay & mat do té bao khong vuot qua 80% trong modi truong Roswell Park Memorial
Institute (RPMI-1640) dugc khuyén nghi béi ATCC chira 10% huyét thanh thai bo (FBS).
D& bit dau thir nghiém hoat tinh Gc ché su ting sinh té bao, t& bao HCC 1806 dugc tao
huyén phu trong moi truong néu trén, sau khi gico & 180 pL vao mdi giéng ctia dia déy
phing 96 giéng sao cho s6 lugng té bao trong mdi giéng 1a 2000, té bao duoc nudi ciy &
37°C trong 1 ngay trong ti nudi chira 5% khi cacbon dioxit. Vao ngay tiép theo, hop chét
thir nghiém duge hoa tan trong DMSO, va 20 pL dung dich thém thudc duge pha lodng
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theo day bang nudc cAt dén 10 14n ndng do cudi dugc thém vao mdi giéng ctia dia nudi chy
té bao, va té bao dugce nudi cdy & 37°C trong 72 gid trong ti nudi chira 5% khi cacbon
dioxit. Sau khi nudi cdy trong 72 gio, thém 20 pL glutaraldehyt vao mdi giéng va dé yén
trong 30 phut, sau d6 dia dugc rira 10 14n bang nuéc va duge 1lam kho. Thém 100 pL dung
dich nhudm (tim tinh thé 0,05% trong dung dich metanol 20%) vao mdi giéng va dé yén
trong 30 phut, sau d6 dia dugc rira 10 14n bang nude va duge lam kho. Thém 100 pL dung
dich chiét (NaH2PO40,1N:etanol 100% = 1:1) vao mdi giéng va tron, va hdn hop duge do
& bude song 540 nm st dung dau doc dia (MTP-450 dugc san xuét béi Corona Electric Co.,
Ltd.). Ty 18 trc ché su phat trién duoc tinh tir cdng thic dudi day, va ndng do (ICso (M)
ctia hop chét thir nghiém (e ché 50% duogc xac dinh. Két qua dugce thé hién trong Bang 11.

Ty 18 trc ché sy phat trién (%) = {(C-B) - (T-B)}/(C-B) x 100
T: D6 hip thy cla giéng di duoc bd sung hop chét thir nghiém
C: Do hip thu ctia giéng khong bd sung hop chét thir nghiém
B: D6 hip thu cia giéng khong bd sung huyén phu té bao

Két qua 13, nhu thdy rd tir bang dudi déy, duge cho thay 12 hop chit theo sang ché

¢6 hoat tinh trc ché sy phat trién dbi voi té bao ung thu.

Bang 12
Ut ché sy phat Uc che sy phit Ul ché sy phat
Vi du sb trién t€ bao Vi du sb trién t€ bao Vi du sb trién t€ bao
ICso (uM) ICso (uM) ICs0 (uM)
1 0,16 6A 0,06 9A 0,29
2 0,20 6B 0,82 9B 0,78
3 0,64 TA 0,06 10A 0,13
4 0,56 7B 0,67 10B 0,40
SA 0,05 8A 0,14
5B 0,46

Vi du thir nghiém 3: Téac dung tc ché sy tang sinh té bao ddi v6i dong té bao ung thu co

ngudn goc tr ung thu & nguoi
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Theo phuong phap cua Vi du thir nghiém 2, tac dung Ge ché su tang sinh té bao ddi
vé6i cac dong té bao ung thu khac nhau nhu dugc mo ta trong cac Bang 12 va 13 duoc danh
gia.

Két qua 13, nhu thdy 1 tir bang duéi day, dugc cho thdy 12 hop chit theo sang ché
¢6 hoat tinh tc ché su phat trién d6i v6i céc loai té bao ung thu khéc nhau thu duge tir

nguoi.
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Vi du thir nghiém 4: Danh gia tac dung khang khdi u stt dung dong té bao ung thu mau thu

duoc tir ngudi (MV-4-11) miu cdy dudi da (in vivo)

Dong té bao ung thu méu thu duge tir nguoi MV-4-11 duge ciy duéi da vao chudt
trui 16ng, va khi thé tich khéi u ctia chudt trui 16ng trén d6 khdi u da dugc cdy dat dén
khoang 100 dén 300 mm®, bén con chudt duge chi dinh vao mdi nhom bang su phén tang
ngau nhién sao cho trung binh thé tich cac khéi u cia mdi nhom 1a ddng déu (ngdy 0), va
hop chit theo sang ché dugc cho dung qua dudng miéng hang ngay ¢ 100 mg/kg/ngay mot

1an mdi ngay trong 14 ngay.

Dé so sénh su chuyén tiép theo thi tu thoi gian cta sy ting sinh cua khéi u ddi véi
viéc st dung mdi hop chét thir nghiém, thé tich khéi u tuong d6i (RTV) thiét 1ap thé tich
khéi u & thoi diém phan nhom 1a 1 khi ty 16 tang sinh khdi u dugc tinh theo cong thire sau,
va su chuyén tiép gia tri trung binh ctia RTV clia mbi c4 thé duge thé hién trén Fig. 1 dén

4.

RTV = (thé tich khdi u & ngdy do thé tich khdi u)/(thé tich khéi u & thoi diém phan

nhom)

Gia tri RTV trung binh cia nhém st dung hop chét theo sang ché vao ngay dénh gia
cudi ciing nhé hon gia tri RTV trung binh ctia nhém dbi chirng, va khi sai khac c6 y nghia
théng ké (kiém dinh Student-t) dugc thé hién, hop chét theo sang ché duoc xac dinh 1a ¢6
hiéu qua dang ké, va sai khac c6 ¥ nghia théng ké dugc danh du bang ddu * trén hinh v&
(*: p <0,05).

Két qua 13, dugc thdy 13 hop chit theo sang ché thé hién téac dung khang khéi u dang
ké.

Vi du thtr nghiém 5: Tao thanh mau vi du ctia dang tinh thé, dng tinh thé, hoic mudi

Hop chét duoc chon tir Vi du 1-10 & trén dugc thir dé duogc két tinh voi tdng cong
47 hop chit bac hai (Natri hydroxit, Kali hydroxit, L-Arginin, Canxi Hydroxit, Cholin
hydroxit, Dietylamin, L-Lysin, Dietanolamin, Tromethamin, Etylendiamin, Axit oxalic,
Axit dibenzoyl-L-tartaric, Axit maleic, Axit glutamic, Axit malonic, Axit fumaric, Axit L-

Tartaric, 4-hydroxybenzamit, Nicotinamit, Isonicotinamit, Sacarin, Axit galactaric, Axit
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xitric, Axit D-glucoronic, Axit L-malic, Etylendiamin, Axit glutaric, Axit suxinic, Ure,
Arginin, Axit benzoic, Axit ascorbic, Metylparaben, Vanillin, Axit glycolic, Axit clohydric,
Axit hippuric, Axit L-lactic, Axit metan-sulfonic, Axit phosphoric, Axit p-toluen-sulfonic
monohydrat, Axit sulfuric, L-alanin, Glyxin, Meglumin, L-prolin, L-serin, L-valin), nhung
chi sy két hop véi axit benzoic méi tao ra mau vi du cia dang tinh thé, dong tinh thé hoac
mudi.

Ban diu, 93 mg hop chit dugc chon tir Vi du 1-10 dugc hoa tan trong 500 pL
isopropyl axetat va dung dich dugc khudy & 60°C; 233 pL dung dich axit benzoic trong
metanol (néng do: 0,8672 mmol/mL) dugc thém vao mau. Hon hop duoc khudy & 60°C
trong 10 phut, dugc loc qua bd loc xylanh dd dugc lam 4m so bo (0,2 um, niléng), va sau
d6 dugce 1am maét dén nhiét do moi truong, sau d6 bdo quan trong mdi truong thudong, lam
bay hoi va khudy gel thu dugc tr viéc lam bay hoi trong 1 mL heptan & didu kién moi
truong trong 30 ngay dé thu duoc miu vi du chtra 1 duong luong axit benzoic. Tuy nhién,
trong phuong phap san xuét, mat nhiéu hon 30 ngay cla qua trinh san xuét va chi thu duge

khoang 10 mg miu vi dy.

Trong vi du khéc, 3 g mau vi du thu duoc bing phuong phéap tao huyén phu luong
twong tu cta cing mot hop chét trong dung mdi hdn hop heptan-toluen va khudy & nhiét
d6 40°C hodc cao hon. Vi dy, cho 1518 mg axit benzoic vao 3000 mg hogp chét dugc chon
tir Vi du 1-10, va 57 mL heptan va 3 mL toluen dugc thém vao do. Huyén phu dugce khudy
trong khoang 4,5 gio ¢ didu kién gia nhiét & 60°C. Huyén phu duge gom bing cach loc,
duge rira bang hon hop 19:1 gbm heptan va toluen va dugc gia nhiét 6 60°C. San pham rin
duoc thu hdi va duge 1am kho dé thu dwoc 3420,6 mg (ty 16 thu hdi 91%) san phim vé6i dd
tinh khiét héa hoc 98,67% va d tinh khiét quang hoc 100%ee. H-NMR(CDCls) 8: 8,77 (s,
1H), 8,09 (d, J=8,0Hz, 2H), 7,89 (d, J=8,0Hz, 1H), 7,60 (t, J=7,2Hz, 1H), 7,54 (d, J=2Hz,
1H), 7,40 - 7,51 (m, 3H), 6,91 (dd, J=6,0Hz, 8,4Hz, 1H), 6,87 (d, 9,6Hz, 1H), 6,67 (dd,
J=8,0Hz, 8,4Hz, 1H), 6,55 (br s, 1H), 6,34 (br s, 1H), 4,88 (dd, J=9,6Hz, 10,4Hz, 1H), 3,40
- 3,55 (m, 1H), 2,15 (s, 6H), 1,42 (d, J=6,8Hz, 3H).

Huyén phu dugce loc, va chét rin dugc rira bang hdn hop gdm heptan va toluen va

dugc gia nhiét & 60°C. Tir két qua cta viéc danh gié cdc tinh chét hoa 1y ctia dang tinh thé,
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ddng tinh thé hodc mubi thu duge, bat ngd nhan thdy rang san phim nay c6 do bn dinh bao

quéan xuét sic, ngoai ra ¢6 tinh hit 4m va kha néng tich dién thap, va dé thao tac.

Trong vi du khac, thém 506 mg axit benzoic vao 1000 mg hop chét duoc chon tir Vi
du 1-10, va 19 mL heptan va 1 mL toluen dugc thém vao do. Huyén phu dugc khudy trong
khoang 3,5 gi¢ trong didu kién gia nhiét & 60° C. Huyén phil dugc gom bang céach loc, dugc
rira bing hon hop 19:1 cta heptan va toluen, va dugc gia nhiét & 60°C. Chét ran dugc thu

hdi va duge 1am kho dé thu duoc 947 mg (ty 16 thu hdi: 75,6%) mau vi du.

Ngoai ra, trong s6 47 loai hop chit bac hai duge st dung cho nghién ctru két tinh, c6
céc hop chit bac hai chira nhdém chtrc bazo (hay cation), nhung hop chét theo sang ché, ma
¢6 tinh axit, khong tao ra tinh thé v6i cac hop chit bac hai c6 tinh bazo nay. Do do, bét ngd
13 hop chét axit tao thanh dang tinh thé, déng tinh thé hodc mudi chi véi axit benzoic, 1a
hop chit c6 tinh axit. Ngoai ra, khong thé doan trude duge kidu tinh chit héa 1y ma dang

tinh thé, ddng tinh thé hodc mudi thu duoc co.
Vi du thir nghiém 6: Dic diém cau tric

Phan tich tinh thé don: Cho 5 mL heptan, 3 mL n-propyl axetat, va 203,3 mg axit
benzoic vao 100 mg mau tir Vi du thr nghiém 5 st dung hop chét ctia Vi du 2 (sau day
dugce goi la “mau vi du theo sang ché”), va hoa tan & 80° C. Thém 810 mg axit benzoic vao
san phém duogc hoa tan, va hoa tan. Thém luong nho san phém, va hdn hop duge dé yén
qua dém & 60°C. Sau d6, nhiét d dugc giam xubng 50°C va dé yén trong 6 ngay dé thu
duoc tinh thé cho phén tich tinh thé don.

Thuc hién do & cac diéu kién do sau dy, va viéc xur ly dit liéu duoc tién hanh st
dung phéan mém do va xr 1y dit lidu CrysAlisPro, goi chuong trinh phan tich cu tric
CrystalStructure, va phin mém phan tich bot tia X dugc tich hop PDXL.

Thiét bi: XtaLAB PRO MM 007

Ngudn tia X: Cu Ko (A =1,54184 A)

Dién 4p 6ng - dong dién bng: 40 kV - 30 mA

Nhiét do do: -173°C (st dung thiét bi c6 nhiét do phun thap)
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Pudng kinh dng chuén tryc: ® 0,3 mm
Chiéu dai may anh: 39,71 mm
Goc rung: 0,25°
Thoi gian phoi: 0,25 gidy/mau
Tbng sb lugng do: 14476 tdm
Téng thoi gian do: 1 gior 35 phit
Két qua duoc thé hién dudi day va trén Fig. 5.
Heé tinh thé: hé don nghiéng
Nhom khong gian: P21/n (No. 4)
Hing sb mang: a = 13,89023 (9) A
b=17,77623 (4) A
c = 14,00408 (9) A
o =90°
B=110,5202 (7)°
v = 90°
Thé tich 6 don vi: 1416,653 (16) A 3

Dit liéu nhiéu xa bot tia X cla mAu vi du theo séang ché duge do theo cac diéu kién

thr nghiém sau.
Thiét bi: EMPYREAN dugc san xuét bdi PANalytical
Phuong phap phéan xa (phuong phap tap trung)
Dich: Cu
Dong dién 6ng tia X: 40 mA
Dién ap bng tia X: 45 kV

Pham vi quét: 20 = 5,0 dén 40,0°
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Buéce: 20 =0,0131°

Thoi gian trung binh/budc: 8,670 gidy
Tbc do quét: 0,0015°%/gidy

Khe phan ky: 1°

Khe tan xa: 2,0 mm

Khe nhéan: 8,0 mm

Phd nhidu xa tia X dugc thé hién trén Fig. 6. MAu nhidu xa bot tia X cia mau c6 goc

nhidu xa (260 + 0,2°) 12 6,8°, 7,8°, 11,2°, 13 ,4°, 13,7°, 16,0°, 17,1°, 17,8° va 23,2°.
Vi duy thir nghiém 7: Phép do nhiét lugng quét vi sai (do DSC)

Viéc do DSC mau vi du theo sang ché dugc thuc hién theo céc didu kién thtr nghiém

sau.
Thiét bi: DSC 1 STAR System dugc san xuat bdi METTLER TOLEDO
MAu: khoang 1 mg
Vat chira mAu: 1am bang nhom
Khoang ning: 25 dén 290°C
Téc do tang nhiét do: 10°C/phit.
Khi méi trudong khi: nito
Téc d6 dong khi nito: 50 mL/phit.

Thao tac thiét bi bao gdm viéc xu ly dir liéu la theo s6 tay dugc cung cap theo thiét
bi DSC. Puong cong DSC thu dugc duge thé hién trén Fig. 7. Nhu duoc thé hién trong két
qua DSC, pic thu nhiét (dinh pic) dugc thé hign & 162°C.

Fig. 9 thé hién két qua mod phéng mau nhiu xa XRD tir két qua cua phan tich tinh
thé don, va pic dic trung cta goc nhiéu xa (20 = 0,2°) (6,8°, 7,8°, 11,2°,13,4°, 13,7°, 16,0°,
17,1°, 17,8° va 23,2°) khép v6i vi du & trén.

Vi du thir nghiém 8: Tinh hiit im
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Thtr nghiém hép phu/giai hép Am duoc tién hanh theo céc diéu kién sau.

Khoéang 10 dén 15 mg miu dugc dién day vao vat chtra bang thach anh chuyén dung,
va can ndng cua mdi miu & mdi d6 4m dugc do lién tuc va ghi lai & cac diéu kién sau. Viéc
thao téc thiét bi bao gdm viéc xit Iy dit liéu Ia theo phwong phip va quy trinh duge hudng
d&n boi mbi thiét bi.

Thiét bi: VTI SA + (dugc san xuit boi TA Instruments Inc.)

Nhiét d6 sdy: 60°C

Téc d6 gia nhiét: 1°C/phat

Can bing sdy: Trong khoang khong vuot qué 300 phut, xac nhan rang mau khong

giam 0,01% khéi luong trong 5 phut

Nhiét d do: 25°C

Can bang d6 4m: Trong khoang khong vuot qua 120 phit, xac nhén rang mau khong

tang 0,01% khéi lugng trong 5 phut

Chuong trinh d0 4m twong dbi: Tang 5% RH dén 5 dén 95% RH va giam 5% RH tir

95% RH dén 5% RH

Khi dang tu do cua hop chét thu dugc ban dau & dang chét da hinh, dang tu do nay
¢6 tinh hat 4m (Fig. 8) va ciing c6 tinh chét tich dién cao. O ddy, “dang tw do” chi chit da
hinh béi mot minh chét thubc. Tuy nhién, nhu duge mo ta & trén, thu duoc dang tinh thé,
ddng tinh thé hogc mudi cia dang tu do cta hop chét ctia Vi du 2, va miu nay khong co
tinh hut 4m (Fig. 8) va tinh chét tich dién yéu.

Nhu dugce thé hién trén Fig. 8, tinh hat 4m cua san phém thu duoc (san ph_ém duoc
nghién) 1 sy thay dbi khéi lugng khoang 0,1% & dd 4m tuong ddi 95% trong thir nghiém
hép phu/giai hép 4m, va do d6 san pham khong c6 tinh hit 4m. Céc tinh chit hoa ly nay 1a
vuot trdi so véi tinh hut 4m va kha ning tich dién cua dang tu do cua cung hop chét.

San phém rén thu duge cia Vi du 2 ¢6 tinh chét tich dién thip va lugng nhé dinh
vao que trdn hodc chai thily tinh dugc quan sat thay.

Lam Vi du so sanh, hop chit & trén, viée séy phun dugc tién hanh dé loai bo dung
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mdi du. 2 g hop chit dugc hoa tan trong 18 g etanol, va sdy phun dugc tién hanh & cac diéu

kién sau.
Sau khi 1am 4m bing nhiét: tién trién
Nhiét do nhiét xa: 78°C
Téc do dong cip: 5 mL/phut
Téc @6 dong nito phun: 350 L/gid

San phim sdy phun thu dugc dugce lam khd & didu kién 4p suét giam trong moi
truong khi & 90°C trong 1 gio dé thu duoc dang tu do cia hop chit, ma 1a dang da hinh, ¢6
tinh chét tich dién cao, va thé hién su dinh nhiéu khi n6 duogc chuyén bang que trdn hodc
chai thiy tinh. Ngoai ra, nhu dugc thé hién trén Fig. 8, khéi luong ting khoang 3,8% dugc
quan sat thdy & d6 4m tuong dbi 95% trong thtt nghiém hép phu/giai hép 4m. Vi du so sanh

nay cling duge st dung cho thir nghiém do 6n dinh dudi day.
Vi du thir nghiém 9: Thir nghiém do 6n dinh
Ban diu, do tinh khiét hoa hoc dugc do bing cac phuong phép sau.

Luong chit twong tu trong dung dich mau duoc do bdi phan tich HPLC. Viéc thao
tac thiét bi bao gdm viéc xtr Iy dit liéu 1a theo sb tay dugc cung cAp cung thiét bi (nghia 13,
Prominence-i). Khoang 2 mg mau vi du theo sang ché duoc hoa tan trong 4 mL hdn hop

pha dong A/pha dong B (17:3), va hdn hop thu duge duge sit dung lam dung dich mau.
Cot: CAPCELL PAK ADME dugc san xuit boi Shiseido (4,6 x 150 mm, 3 pm)
Do UV: 220 nm
Nhiét do cot: 40°C
Téc d6 dong trong cdt: 1,0 mL/phut
Pha dong: A; dém phosphat 5 mM, pH=6,2/Axetonitril (4:1)
B: axetonitril
Thé tich phun: 5 uL

Nhiét d6 thiét bi lam mat mau: 5°C



Thoi gian gom: 40 phut

Bang 15. Gradien cho HPLC
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Thoi gian (pht) Pha ‘?Qng A Pha Cjiéng B
% thé tich % thé tich

0~10 85—68 5532
10~22 68 D

22~32 68—35 3265
32~40 35 %5

40~41 3585 65515
41~50 85 15

Do 6n dinh chét rdn cia mau vi du theo sang ché va dang tu do thu dugc & trén duoc
thtr nghiém sau khi mau duogc bao quan & 40°C/75% RH (diéu kién dong va md) trong 2
tudn hodc 4 tudn. Péu kién mé nghia la ndp chai thily tinh dugc bo ra va phu lén bang

Kimwipe.
Diém do: 2 tudn va 4 tudn
Lugng bao quan: khoang 50 dén 60 mg
Vat chira dé bao quan: chai thiy tinh mau nau

Béang 16

40°C/75%RH (M&) | 40°C/75%RH (Déng)

Ban dau

2 tudn 4 tudn 2 tudn 4 tuln

Vi du so sanh
Do tinh khiét hoa hoc(%)
Vi du so sanh

(%)

Mau vi du

Do tinh khiét hoa hoc(%)

98,49 98,35 98,14 98,42 98,16

98,67 98,67 98,60 98,67 98,62
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MaAu vi du
(%)

Sau khi bao quan, mau chi tao ra luong nho chat tuong tu, the hién dd on dinh vuot
troi so voi Vi du so sanh ¢6 dang tu do. Do d6, x4c nhan rang mau theo sang ché ¢6 do bn

dinh xuét séc.

Do tinh khiét quang hoc ciing dugc do boi diéu kién HPLC sau day

Bo do: UV ¢ 240 nm

Cot: CHIRALPAK IE (4,6 x250 mm, 5 pm)/Daicel corp.

Nhiét do cot: 40°C

Pha dong: n-hexan/etanol/etanolamin/axit axetic (65:35:0,5:0,2)

Téc do dong: 1,0 mL/phut

Phun: 5 pL

Nhiét d§ mau: 5°C

Nhip thoi gian do: 40 phut

Giéi han dinh lugng (LOQ):

Hop chét - RR,RS,SS: 0,05%

Do tinh khiét quang hoc cling dugc do véi chét ddng phan quang hoc 0,2% b sung.

Do 6n dinh chét ran cia mau vi du theo sang ché va dang tu do thu duoc ¢ trén duoc
thir nghiém trude va sau khi mau duge bao quan ¢ 40°C/75% RH (diéu kién déng va mo)
trong 24 gid. Khong co6 sy thay nao vé do tinh khiét quang hoc dugce quan sat thdy sau 24
gio.

Két qua cua nghién ctru do do tinh khiét quang hoc dugc thé hién trén Fig. 10-12.
Vi du tht nghiém 10: Thir nghiém tinh tan

Khoang 15 mg mau vi du theo sang ché dugc thém vao 1 mL mdi dung moi va duge
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lam truong & 37°C trong 2 gio dudi didu kién can sang. Sau khi ly tim, mdi chét ndi bé mat

duge loc, va thém 0,7 mL hon hop gém nudce va axetonitril (1:1) vao 0,1 mL sén pham loc.

37463

Thtr nghiém tinh tan dugc thyc hién véi 5 pL dung moi theo céc diéu kién sau.

Bo do: quang phd ké cuc tim (bude song: 230 nm)
Cot: CAPCELPAK ADME (4,6 x150 mm, 3 mm)
Nhiét d cot: nhiét do khong ddi bang khoang 40°C

Pha dong A: A: hdn hop gdm dém phosphat 5 mM (pH=6,52) va Axetonitril (4:1)

B: Axetonitril

Theo pha dong;: kidm soét gradien bang c4ch tron pha dong A va B nhu duge hudng

dan trong bang duéi day dudi day

Téc d6 dong: 1,0 mL mdi phat

Nhip thoi gian do: trong 12 phit sau khi phun

Bang 17. Gradien cho HPLC

Thoi gian Sglhﬁgl phunmau | ppo gano A (% thé tich) Pha dong B (% thé tich)
0-4 70—30 3070
112 30 70
2-13 3070 7030
13-18 70 30

Két qua tir thir nghiém tinh tan dugc thé hién trong Bang 18 dudi day.

Bang 18. Dit li¢u tinh tan

Dung mdi Tinh tan (mg/mL)
Axit tu do Mau vi du
Nudce 0,23 0,23
Chét luu tht nhat cho thu 0,23 0,23
nghiém hoa tan, pH=1,2
bém axetat (50mM, pH=4,0) 0,25 0,26

-67-




37463

Chat lwu the hai cho thu 0,80 0,61
nghiém hoa tan, pH=6,8
0,5% HPMC 0,19 0,13

Khong quan sat thdy su thay d6i dang ké nao & mau XRD sau 2 gid clia nghién ctru

tinh tan, va khong co6 sy khac nhau dang ké ndo dugc quan sat thdy gitta dang axit tu do va

mau vi du theo sang cheé.

Vi du thir nghiém 11: Thir nghiém do 6n dinh chét rén

D6 6n dinh chét ran ctia mau vi dy theo sang ché va dang tu do thu dugce & trén duoc
thir nghiém sau khi mau duge bao quan ¢ 40°C/75% RH (diéu kién mé), 70°C (dong) va
80°C (déng) sau 2 tun hoic 4 tudn. Didu kién md c6 nghia 13 nép chai thiy tinh duoc bo

di va pha bang Kimwipe, 70°C va 80°C (dong).

Piém do: 2 tuan va 4 tuan

Lugng bao quan: khoang 30mg

Vat chira d bao quan: chai thiy tinh mau néu
- Luong chét trong tu trong dung dich mau dugce do bsi phan tich HPLC. Viéc thao
tac thiét bi bao gdm viéc xtt ly dit liéu 1a theo sb tay dugc cung cAp cung thiét bi (nghia 13,
Prominence-i). Khoang 2 mg mau vi du theo sang ché duoc hoa tan trong 4 mL hén hop

pha dong A/pha dong B (17:3), va hdn hop thu dugc duge sir dung lam dung dich mau.

Cdt: CAPCELL PAK ADME dugc san xuét boi Shiseido (4,6 x 150 mm, 3 pm)

Do UV: 220 nm

Nhiét dg cot: 40°C

Téc dd dong trong cdt: 1,0 mL/phut

Pha dong: A; dém phosphat 5 mM, pH=6,5/ Axetonitril (4:1)

B: axetonitril

Thé tich phun: 5 pL

Nhiét do chét 1am mat mau: 5°C
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Thoi gian gom: 40 phut

Bang 19. Gradien cho HPLC
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Pha dong A Pha dong B
Thoi gian (phut) ) i
% thé tich % thé tich
0~10 85—68 15—32
10~22 68 32
32~40 35 65
40~41 35—85 65—15
41~50 85 15
Béang 20
40°C
| 75%RH | 70°C (Déng) 80°C (D6ng)
Ban dau (Md)
4 tudn Dtudn | 4tudn | 2tudn | 4 tudn
Vi du so sanh
. i 98,33 97,97 97,31 | 96,39 | 95,90 | 92,92
Do tinh khiét hoa hoc (%)
Vi du so sanh
(%)
Mau vi du
) . 99,69 99,69 99,67 | 99,68 | 99,66 | 99,66
Do tinh khiét hoa hoc (%)
Mau vi du
Tdng lugng chit twong tu 0,31 0,31 0,33 0,32 0,34 0,34
(%)
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YEU CAU BAO HQ
1. Dang ddng tinh thé cua axit benzoic va hop chét:

5-clo-2-(N-((1S,2R)-2-(6-flo-2,3-dimetylphenyl)-1 -(5-0x0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)propyl)sulfamoyl)benzamit.
2. Dang dong tinh thé theo diém 1, trong d6 do tinh khiét hoa hoc ctia dang dong tinh
thé nay 1a 90% hodc 16n hon.
3. Dang ddng tinh thé theo diém 1, trong d6 do tinh khiét quang hoc cta dang dong
tinh thé nay 1a 100%ee.
4, Dang ddng tinh thé theo diém 1, trong d6 dang ddng tinh thé nay dn dinh khi phoi &

nhiét d 40°C va do 4m twong ddi 75%.

5. Dang dong tinh thé theo diém 1, trong d6 ty 1€ mol ctia hop chét va axit benzoic 1a
1:1.
6. Dang dong tinh thé theo diém bét ky trong sd céc diém tir 1 dén 5, trong d6 mau

nhidu xa bot tia X cua dang ddng tinh thé c6 hai hodc nhiéu hon hai pic & (20 = 0,2°) 1a
6,8°,7,8°, 11,2°, 13,4°,13,7°, 16,0°, 17,1°, 17,8° va 23,2°.

7. Dang dong tinh thé theo diém bat ky trong sé cac diém tir 1 dén 5, trong d6 mau
nhidu xa bot tia X ctia dang ddng tinh thé c¢6 gée nhiéu xa (20 + 0,2°) 1a 6,8°, 7,8°, 11,2°,
13,4°, 13,7°, 16,0°, 17,1°, 17,8° va 23,2°.

8. Dang dong tinh thé theo diém bat ky trong s6 céc diém tir 1 dén 5, trong d6 dang
ddng tinh thé nay c6 pic thu nhiét & khoang nhiét do tir 155°C dén 168°C nhu duge do boi
DSC.

9. Dang dong tinh thé theo diém bét ky trong s6 cac diém tir 1 d&én 5, trong d6 dang
ddng tinh thé nay c6 pic thu nhiét & nhiét do 162°C nhu dugc do bai DSC.

10.  Dugc phdm dé ngin ngira va didu tri khéi u, chtra dang ddng tinh thé theo diém bat
ky trong sd cac diém tir 1 dén 5 1am thanh phén hoat tinh.

11.  Duoc phdm theo diém 10, trong d6 dugc pham nay duogc dung qua dudng mi¢ng.

12.  Dugc phdm theo diém 10, trong d6 dugc pham nay G ché ribonucleotit reductaza.
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[Fig. 8]
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[Fig. 9]
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