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Linh vue k§ thuit dwoe dé cap

Sang ché dé cdp dén quy trinh didu ché hop chét N-metyl-4-
benzylcarbamidopyridini clorua, hgp chét thu dwoc theo quy trinh nay, dugc pham chira

hop chét nay dé sir dung trong diéu tri hodc phong ngira bénh nhidm virut.
Tinh trang ky thuit ciia sang ché

Hop chit N-metyl-4-benzylcarbamidopyridini clorua (con duogc goi la
“FAVO00A-CI”) 13 hop chit dang mudi méi cia thudc amizon ma 1a N-metyl-4-
benzylcarbamidopyridini iodua (sau day con dugc goi 1a “FAVO00A-Io”). Cac mubi

duge dung clia carbabenzpyrit c6 céc tinh chat dugc 1y 6 gia tri.

Tinh chat chii yéu cua chung 1a diéu tri va ngin ngira bénh nhiém virut, dic biét

12 bénh nhiém virut cim A.

Pé st dung trong duoc phim, diéu quan tdm chinh 1a phai ¢6 hop chit ¢ d tinh
khiét cao. Ngoai ra, ciing cin sir dung quy trinh cong nghiép 6n dinh, chic chén va co
thé mo rong quy mo dé dat dugc chit lugng dn dinh cua san phim ma thich hop d& bao

ché dugc phim.

Amizon dugc md ta, vi dy, trong tai liéu SU 58612 (1975), tai liéu ndy md ta quy
trinh téng hop carbabenzpyrit ding trong dwgc phim, nhung khong md ta ddy du lam

thé nao d€ bao ché thudc theo cach tai san xuat duoc.

Amizon con dugc md ta trong tai liéu Nesterova et al: “Studying of Anti-
Epstein-Barr Virus Activity of Amizon and their Derivative”, Antiviral Research,
Elsevier BV, NL, Vol. 78, No. 2, ngay 19/3/2008, trang A61, XP022541825 va
Bukhtiarova T. A. et al.: “Structure and antiinflammatory activity of Isonicotinic and
Nicotinic Amides”, Pharmaceutical Chemistry Journal, Springer New York LLC, US,
Vol. 31, No.11, ngay 01/01/1997, trang 597-599.

Tuong tu, céc tai liéu ndy chi md t& amizon & dang khong xac dinh.

Mot dang hinh thai mdi, tirc 13 dang tinh thé o ctia amizon, dugc mo ta trong cac
cong bd don qudc té s6 WO 2011/158058 va WO 2011/157743 cia chu don. Mic do
dang hinh thai méi nay thé hién profin hoa tan tét hon so véi dang amizon c6 trong tinh
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trang k¥ thuat néu trén, nhung profin gidi phéng clia n6 van can phai dugc cai thién

nhim tao ra ché phdm hoa tan nhanh.

Do d6, van d k¥ thuat can dugc giai quyét boi sang ché 1a d& xut hop chét
mudi ctia N-metyl-4-benzylcarbamidopyridin c6 profin giai phéng cai thién so vdi cac
hop chét N-metyl-4-benzylcarbamidopyridini iodua da biét.

Ban chit ky thuit ciia sing ché

Pé dat dugc muc dich néu trén, sang ché dé xuét hop chit mudi, cu thé 1a mudi
clorua cua N-metyl-4-benzylcarbamidopyridin duge diéu ché bing quy trinh bao gém
buée: tao bic bdn cho nguyén tir vong pyridini cia benzylamit axit isonicotinic véi

clometan theo so d6 phan tng sau:

H
ot
Cl B}
X + Heoo T of
| 7
N
Benzylamit axit isonicotinic =~ Clometan N-metyl-4-

benzylcarbamidopyridini clorua

(FAVO00A-CI)

Mo ta van tat cac hinh vé

Fig. 1 thé hién hinh anh hop chét N-metyl-4-benzylcarbamidopyridini clorua tir
cAu trac tinh thé ¢6 thé hién so dd danh sb dugc st dung. C4c elipsoit chuyén vi nguyén
tir bat ddng hudng dbi véi cac nguyén tir phi hydro dwoc thé hién & mirc xéc sudt 50%.

Céac nguyén tir hydro dugc thé hién véi ban kinh nho tuy .

Cac Fig. 2, 4 va 6 thé hién profin giai phéng cua hop chét N-metyl-4-

benzylcarbamidopyridini clorua chira trong vién nang véi lugng 1a 370,6mg.
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Céc Fig. 3, 5 va 7 thé hién profin hoa tan cta ca vién nang chua hop chit N-
metyl-4-benzylcarbamidopyridini clorua néu trén va vién nang chtta mudi iodua twong

ung voi lugng 1a 500mg.
M0 ta chi tiét sang ché

Nhu néu trén, theo khia canh thir nhit, sang ché dé xuét quy trinh didu ché hop
chit N-metyl-4-benzylcarbamidopyridini clorua bao gdm budc: tao bac bén cho nguyén

tlr vong pyridini ciia benzylamit axit isonicotinic véi clometan theo so @ phan tmg sau:

H
ot
/CI —
X + He T cl
| pZ
N
Benzylamit axit isonicotinic ~ Clometan N-metyl-4-

benzylcarbamidopyridini clorua

Phan tng c6 thé dugc thuc hién trong cac dung mdi khac nhau. Tét hon néu st

dung dung moi phén cuc duge chon tir 2-propanol, etanol chira nude va axetonitril.

Ngoai cac dung mdi phén cuc néu trén, axeton va rugu khong phai 1 etanol cling

¢0 thé dugc ke deén.

Theo mdt phuong &4n dugc uu tién cua sang ché, etanol chita nude chira nude véi

lwong nam trong khoang tir 1 dén 20% dugc sir dung lam dung moi phéan cuc.

Phan {mg cua céc thanh phin trong etanol 96% la thich hop nhit cho san xuit
FAVO00A-CI theo quy m6 cong nghiép. Etanol 96% 14 dung moi ré so vdi 2-propanol va
axetonitril, va cling it doc hon. Bén canh d6, phan ing trong etanol 96% duoc thuc hién
& 4p sudt thdp hon so véi axetonitril, va st dung lwong clometan nho hon (1,5 mol
clometan trén 1 mol benzylamit axit isonicotinic) so vdi 2-propanol (2 mol clometan
trén 1 mol benzylamit axit isonicotinic). Chat FAVO0A-CI thu dugc tir phan ung trong

etanol 96% twong ddi tinh khiét d6i v6i mot san pham thudc loai ding trong k¥ thuat,
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céc chét tap chi chiém t6i da 0,5%, va hidu sut ciia phan tng 1a tuong déi cao, tic la
khoang 80%.

Nhin chung, phan ng giita benzylamit axit isonicotinic va clometan dugc thuc
hién & nhiét d6 ndm trong khoang tir 50 dén 120°C, tét hon néu & nhiét d6 nam trong
khoang tir 80 dén 100°C.

Théong thudng, phan mg dugc thuc hién trong ndi hdp & 4p sudt ndm trong
khoang tir 0,1 dén 1Mpa (1 dén 10bar), tuy nhién, hop chit N-metyl-4-
benzylcarbamidopyridini clorua ciing c6 thé dugc diéu ché theo sang ché ma khong cén
st dung 4p suét. Trong truong hop nay, t6t hon néu phan ung duogc thuc hién trong
axetonitril trong diéu kién gia nhiét va suc lién tuc khi clometan qua hén hgp phén ing
ma khong can sir dung 4p sudt, tirc 1a phén Ung dugc thyc hién duéi ap suét thuong

hodc ap suat khi quyén.

Thoi gian phan Gng thudng nim trong khoang tir 1 dén 20 gir va tét hon néu

nim trong khoang tir 12 dén 16 gio.

Ty sd mol giita benzylamit axit isonicotinic va clometan thuong nim trong
khoang tir 1 dén 2, tot hon néu nim trong khoang tir 1 dén 1,5, nhung tay thudc vao
dung mdi dugc sir dung. Nhu néu trén, lugng clometan nho (1,5 mol clometan trén 1
mol benzylamit axit isonicotinic) c6 thé duoc sir dung trong truong hop etanol 96% so

V0i viéc st dung 2-propanol (2 mol clometan trén 1 mol benzylamit axit isonicotinic).

Hop chit N-metyl-4-benzylcarbamidopyridini clorua dugc tao ra béi phén tng
v6i clometan c6 thé con duge tinh ché béng k¥ thuat tai két tinh, t5t hon néu tir etanol
96%. Bang cach do, c6 thé thu duge san pham cudi cing ¢6 lugng tap chat nho hon
0,5%. Cu thé, c¢6 thé thu dwoc hop chét N-metyl-4-benzylcarbamidopyridini clorua cé

lugng benzylamit axit isonicotinic nhé hon hoic bang 0,05%.

Tuy thudc vao lugng tap chit chira trong hop chét N-metyl-4-
benzylcarbamidopyridini clorua ma nhiét do néng chdy ctia né nim trong khoang tur
193°C dén 205°C. San phim tinh khiét nhét thu dwoc tir cac vi du thyc hién séng ché

dugc md ta sau ddy c6 nhiét dd nong chay rd rét trong khoang tir 198°C dén 203°C.

Cubi cing, sang ché dé xuét dugc phim chura hop chét dang mudi, tirc 1a dang

clorua, ciia N-metyl-4-benzylcarbamidopyridin.
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Duoc phim nay c6 thé & dang vién nang chtra hoat chét véi lugng ndm trong

khoang tir 0,01 d&n 100% trong luwong.

Dugc pham nay hitu ich trong di€u tri hodc phong nglra bénh nhiém virut. Bénh
nhiém virut ndy bao gdm bénh ctim va céc bénh gibng cim do nhidm virut dudng hd

hép.

Séang ché con dwoc minh hoa bang cac vi du va vi du so sanh sau day.
Vi du thye hién sang ché
Viduy1

Lam lanh 260ml 2-propanol xudng nhiét do nim trong khoang tir 2 dén 4°C
trong binh thiy tinh. Hoa tan 30,5g (0,6M) clometan & nhiét 46 nay. Nap 64g (0,3M)
benzylamit axit isonicotinic, 90ml 2-propanol da lam lanh va dung dich 2-propanol bao
hoa boi clometan vao ndi hap. Péng ndi hdp va gia nhiét dén 100°C. Hdn hop dugc u
trong 5 gio & nhiét do nay. Sau d6, dé hdn hop tr ngudi xudng nhiét do trong phong.
Hodn hgp phén ng dugc chuyén vao binh thuy tinh va dugc lam lanh xudng nhiét do
nam trong khoang tir 0 dén 2°C. Phin cin léng dugc loc ra va dugc rira trén thiét bi loc
bang 60ml 2-propanol da lam lanh. Phin cin ling dugc 1am kho & nhiét do trong phong
trong 24 gid. Luong diu ra: 74g (hidu sudt 1a 95% tinh theo benzylamit axit
isonicotinic)

Céc thong sb phan tich

Thtr nghi€ém: 99,17%

Tap chét: benzylamit axit isonicotinic 0,8%
Nhiét dd ndng chay: 196,3 - 200,7°C
Vidu?2

Lam lanh 500ml etanol 96% xudng nhiét d6 nim trong khoang tir 2 dén 4°C
trong binh thuy tinh. Hoa tan 65g (1,29M) clometan & nhiét do nay. Nap 181,91g
(0,86M)_benzylamit axit isonicotinic va dung dich etanol 96% bdo hoa bdi clometan
vao ndi hip. Péng ndi hdp va gia nhiét dén 100°C. Hdn hop dugc U trong 5 gio & nhiét
d6 nay. Sau d6, dé hdn hop tu ngudi xudng nhiét do trong phong. Hon hop phan tng

duoc chuyén vao binh thdy tinh va dugc lam lanh xuéng nhiét do nim trong khodng tir
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0 dén 2°C. Phén cin lang duoc loc ra va dugc rira trén thiét bi loc bang 50ml etanol
96% da lam lanh. Phan cin léng duogc lam kho & nhi€t do trong phong trong 24 gio.
Lugng dAu ra: 182,2g (hiéu suét 1a 81% tinh theo benzylamit axit isonicotinic)
Céc thong s6 phan tich
Thr nghiém: 99,2%
Tap chét: benzylamit axit isonicotinic 0,5%
Nhiét dd nong chay: 200,9 - 201,3°C
Vidu3

Lam lanh 260mg axetonitril xudng nhiét do nim trong khoang tir 2 dén 4°C
trong binh thuy tinh. Hoa tan 43,91 (0,87M) clometan & nhiét d§ nay. Nap 122,89¢
(0,58M) benzylamit axit isonicotinic, 300ml axetonitril d& 1am lanh va dung dich
axetonitril bdo hoa boi clometan vao ndi hip. Pong ndi hip va gia nhiét dén 100°C.
Hon hop dugc U trong 3 gir & nhiét d nay. Sau d6, dé hdn hop tu nguodi xudng nhiét do
trong phong. Hon hop phan tng dwgc chuyén vao binh thuy tinh va duge lam lanh
xuéng nhiét d6 nim trong khoang tir 0 dén 2°C. Phan cin léng duogc loc ra va rira trén
thiét bj loc bang 100ml axetonitril d3 1am lanh. Phin cin léng dugc 1am khd & nhiét do
trong phong trong 24 gid. Lugng dau ra: 113g (hidu sut 1a 75% tinh theo benzylamit
axit isonicotinic).
Céc thong s phan tich
Thr nghiém: 100,7%
Tap chét: benzylamit axit isonicotinic 0,07%
Nhiét d§ nong chay: 187,4 - 201,4°C
Vidu4

Lam lanh 210ml etanol 96% xubng nhiét d6 nim trong khoang tir 2 dén 4°C
trong binh thiy tinh. Hoa tan 28,86g (0,57M) clometan & nhiét d§ nay. Nap 80,78g
(0,28M) benzylamit axit isonicotinic va dung dich etanol 96% b&o hoa bdi clometan
vao ndi hap. Pong ndi hdp va gia nhiét dén 100°C. Hén hop dwoc U trong 4 gitr & nhiét
do nay. Sau d6, @& hdn hop tu ngudi xudng nhiét do trong phong. Hén hop phan tng

dugc chuyén vao binh thiy tinh va dugc 1am lanh xudng nhiét d6 nim trong khoang tir
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0 dén 2°C. Phin cin ling dugc loc ra va rira trén thiét bi loc bing 40ml etanol 96% da
1am lanh. Phén cin léng dugc lam kho & nhiét do trong phong trong 24 gis. Lugng dau
ra: 71,1g (hi¢u suat 12 72% tinh theo benzylamit axit isonicotinic)
Céc théng sb phan tich:
Thr nghiém: 97,74%
Tap chét: benzylamit axit isonicotinic 0,5%
Nhiét dd néng chay: 201,4°C
Vidu5

Lam lanh 260ml etanol 96% xudng nhiét d6 nim trong khoang tir 2 dén 4°C
trong binh thiy tinh. Hoa tan 37,45g (0,74M) clometan ¢ nhiét do nay. Nap 104,8g
(0,49M) benzylamit axit isonicotinic va dung dich etanol 96% bdo hoa bdi clometan
vao ndi hap. Péng ndi hdp va gia nhiét dén 100°C. Hn hop dugc u trong 5 gior & nhiét
do nay. Sau d6, dé hdn hop tu ngudi xudng nhiét do trong phong. Hon hop phan ting
duoc chuyén vao binh thdy tinh va dugc lam lanh xuéng nhiét d6 ndm trong khoang tir
0 dén 2°C. Phén can léng dugc loc ra va duoc rira trén thiét bi loc béng 30ml etanol
96% da lam lanh. Phén cin léng dugc lam kho & nhiét d9 trong phong trong 24 gio.
Luong dau ra: 105,27g (hiéu suét 1a 82% tinh theo benzylamit axit isonicotinic).
Céc thong sb phan tich:
Thr nghi¢m: 99,2%
Tap chét: benzylamit axit isonicotinic 0,5%
Nhié¢t 49 néng chay: 201,1°C
Vidu6

Lam lanh 540ml etanol 96% xudng nhiét d6 ndm trong khoang tir 2 dén 4°C
trong binh thily tinh. Hoa tan 70g (1,37M) clometan & nhiét do nay. Nap 196g (0,92M)
benzylamit axit isonicotinic va dung dich etanol 96% bdo hoa béi clometan vao ndi
hép. Péng ndi hip va gia nhiét dén 100°C. Hon hop dugc U trong 7 gid & nhiét do nay.
Sau d6, dé hdn hop tu ngudi xudng nhiét do trong phong. Hon hop phan tmg dugc
chuyén vao binh thiy tinh va dwoc 1am lanh xubng nhiét do ndm trong khoang tir 0 dén

2°C. Phén c3n Iéng duoc loc ra va duoc rira trén thiét bi loc béng 70ml etanol 96% da
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lam lanh. Phan cn ling dwoc 1am kho & nhiét do trong phong trong 24 gid. Luong diu
ra: 193,5g (hiéu suét 1a 79% tinh theo benzylamit axit isonicotinic).
Céc thong s phan tich:
Thtr nghiém: 91,1%
Tap chét: benzylamit axit isonicotinic 0,5%
Nhiét do nong chay: 201,3°C
Vidu7

Nap 30g FAVO00A-CI loai dung trong k§ thuat, 45ml etanol 96% va 0,45g than
hoat tinh vao binh thiy tinh. Hon hop duge gia nhiét dén séi va duge 0 trong 30 phut.
Than dugc loc ra. Pé hdn hop tu ngudi xudng nhiét do trong phong. Tiép theo, hdn hop
dugc 1am lanh xudng nhiét 46 nim trong khoang tir 0 dén 2°C va dugc o trong 3 gid &
nhiét do nay. Phin cin léng duogc loc ra va rira trén thiét b loc béng 10ml etanol 96%
da 1am lanh. Phan cin ling dugc 1am kho & nhiét do trong phong trong 24 gio. Luong
dAu ra: 26,12g (hiéu suét 14 87% tinh theo FAVO0A-CI loai dung trong k¥ thuét).
Céc thong s phén tich:
Thir nghiém: 101,18%
Tap chét: benzylamit axit isonicotinic 0,12%
Nhiét 4o nong chay: 201,4°C
Vidu 8

Nap 117,93g FAV00A-CI loai dung trong k¥ thuét, 205,5ml etanol 96% va 2g
than hoat tinh vao binh thiy tinh. Hon hop dugc gia nhiét dén soi va dugc u trong 30
phut. Than dugc loc ra. P& hdn hop tu ngudi xudng nhiét do trong phong. Tiép theo,
hdn hop duge 1am lanh xudng nhiét d6 ndm trong khoang tir 0 dén 2°C va dugc u trong
3 gir & nhiét do nay. Phan cin ling dugc loc ra va rira trén thiét bi loc bing 40ml etanol
96% da 1am lanh. Phan cin ling dugc 1am khd & nhiét do trong phong trong 24 gio.
Lugng dau ra: 94,6g (hidu suit 14 80% tinh theo FAV00A-CI loai dung trong k¥ thuét).
Céc thong sd phén tich:

Thtr nghiém: 99,21%
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Tap chét: benzylamit axit isonicotinic 0,2%
Nhiét dd néng chay: 199,6°C
Vidu9

Nap 547,5g FAV00A-CI loai dung trong k§ thuét, 925ml etanol 96% va 9,25¢g
than hoat tinh vao binh thity tinh. Hén hop dugc gia nhiét dén s6i va duoc o trong 30
phat. Than dugc loc ra. P& hdn hop tu ngudi xudng nhiét do trong phong. Tiép theo,
hdn hop duge lam lanh xuéng nhiét d6 nim trong khoang tir 0 dén 2°C va dugc o trong
3 gid' & nhiét do nay. Phin can ldng dugc loc ra va rira trén thiét bi loc bang 150ml
etanol 96% da lam lanh. Phin cin ling dugc 1lam kho & nhiét do trong phong trong 24
gio. Lugng dau ra: 433g (hiéu sudt 13 79% tinh theo FAV00A-CI loai dung trong k¥
thuat).

Céc thoéng sb phan tich:

Thtr nghi€ém: 100,44%

Tap chét: benzylamit axit isonicotinic 0,02%
Nhiét dd noéng chay: 198,9°C

Céc tic gia sang ché cling di phat trién phuong phdp didu ché FAV00A-CI
khong ding &p suét. Phan tmg ndy dugc thyc hién trong axetonitril bang cach gia nhiét

va syc lién tyc khi clometan qua hdn hop phan tng.
Vidu 10

Nap 200ml axetonitril va 42,26g benzylamit axit isonicotinic vao binh thiy tinh.
Hon hop dugc gia nhiét dén 60°C. Khi clometan dugc suc lién tuc qua hdn hop phan
ing trong 10 gid & nhi€t do nay. Pé dung dich ty ngudi xudng nhiét do trong phong.
Sau d6, hdn hop dugc lam lanh xuéng nhiét do ndm trong khoang tir 0 dén 2°C va duoc
U trong 3 gid & nhiét d6 nay. Phan cin ling duoc loc ra va duogc ria trén thiét bi loc
bing 40ml axetonitril da lam lanh. Phin cin léng dugc lam kho & nhiét do trong phong
trong 24 gid. Luong diu ra: 18,1g (hiéu sudt 1a 35% tinh theo benzylamit axit

isonicotinic).
Céc thong sb phan tich

Thir nghiém: 100,6%
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Tap chat: benzylamit axit isonicotinic 0,02%
Nhiét do néng chay: 200 - 202,1°C

Tiép theo, mdt miu chia hop chit N-metyl-4-benzylcarbamidopyridini clorua
dugc diu ché trong cac vi du néu trén dugc léy ra (dugc ky hi¢u trong ph?m sau day la

“miu #2”) dé thu nhéan thong tin v& c4u trac tinh thé cua hop chit nay.
- Cé4c hing s6 6 mang cudi cing dugc thé hién duéi day:

a=14,5489(5) A, b=15,7837(2) A, c = 17,0030(6) A, a = 90°, = 114,935(2)°, y = 90°,
thé tich = 1297,38(8) A%. Phan du cubi: R1 [dbi v6i 2481 I>26(])] = 3,10% wR2 [dbi
v6i tht ca dir liéu 2984] = 8,28%.

Thong tin vé thir nghiém di v&i miu #2

Chat CaHisIN2O mau trdng hinh ling tru, kich thuéc xap xi 1a 0,10mm x
0,10mm x 0,10mm dugc st dung dé phan tich tinh thé hoc tia X. Dir lidu cudng d¢ tia
X dugc do & 100(2) K trén hé thdng Bruker SMART APEX II ¢6 trang bi may don sic
graphit va mot dng 14y nét gén kin MoKa (1 = 0,71073A) vén hanh véi cong suit
1250W (50kV, 25mA). B) do duge dit & khoang cich 40mm tir tinh thé. 691 khung
duoc thu lai véi d6 rong cua goc quét 0,75° & o. Tat ca cac khung déu duge thu lai véi
thoi gian phoi 1a 20 gidy/khung. Tong thoi gian thu dir liéu 1a 7 gio. Céc khung dugc
tich hop, v& theo ty 1¢ va hop nhéit bing g6i phin mém Bruker SAINT st dung thuat
toan tich hgp khung hep. Viéc tich hop dit li¢u sir dung 6 mang ty do (hé tam t3) tao ra
tong s 16473 phan xa (trung binh 24,19 dit liéu trén mot khung) dén goéc O téi da 1a
30,509° (46 phan giai 0,7 A), trong d6 8050 phan xa 1a doc lap. Cac hing sb 6 mang
cubi cing a = 5,78366(10)A, b = 14,54887(23)A, ¢ = 17,00299(28)A, o =
114,9354(9)°, B = 90,0462(10)°, y = 89,9763(10)°, thé tich 6 mang = 1297,36(4)A3, 1a
dua trén su tinh chinh céc trong tim XYZ cuia 6226 phan xa duoc lya chon theo tiéu
chuin >200(I) trong khoang 3,09° < 8 < 30,60°. Viéc phan tich dit liéu cho thdy su suy
yéu khong dang ké trong qué trinh thu dit liéu. Dit liéu dugc hidu chinh vé cac hiéu Uing
hép thu bang cach sir dung k§ thudt quét nhiéu 1in (SADABS). Céc hé sb truyén tdi
thiéu va t6i da tinh toan dugc (dya trén kich c& ciia tinh thé) 1a 0,6022 va 0,7461. Budc
hop nhét rang budc ddi ximg ddi véi bo dit liéu (hé don ta, nhom khong gian #14 trong

tai liéu International Tables for Crystallography, Volume A; Rsym = 0,036, Rint = 0,0377,
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Rsigma = 0,0297) dugc thuc hién bing ham con XPREP cua géi Bruker SHELXTL.
Budc v& theo ty ¢, tinh trung binh va xir ly thdng ké bd sung dbi véi cac phan xa dugc
thuc hién bﬁng cac thudt toan Blessing dugc thuc hién trén ma SORTAV dé loai bo céc
18i ving mit mang tinh hé théng, cic duong luong khong nhét quan va céc phén xa bi
anh huéng bdi tim chén tia bing cach danh gia théng ké bo dit liéu ban diu. Ciu trﬁc‘
dugc x4c dinh trong nhém khong gian khong dbi xtmg tam P2(1)/n, v6i Z = 4 dbi véi
cong thirc co s&, C1aHi3CIN2O bing phdn mém SIR-92 (it ca 18 nguyén tir phi hydro
dugc tim thdy & ding vi tri ctia ching, R = 7,94%) dugc tinh chinh bang cach st dung
ma SHELXL-97, duoc thyc hién trong goéi phdn mém Bruker SHELXTL (phién ban
6.1.4). Su tinh chinh 14n cubi theo phuong phép binh phwong tbi thiéu toan mang di
huéng trén F? véi 172 bién sd (tit ca cac nguyén tir hydro, trir cdc nguyén tir hydro
thudc cac nhom metyl, déu duoc tinh chinh) hoi tu tai R1 = 3,10%, ddi vai cac dit liéu
quan sat thdy va wR2 = 8,27% dbi vdi tit ca cac dit liéu. Tinh chinh F2 dbi véi tht ca cac
phan xa. H¢ s6 R ¢6 trong s6 (ky hiéu 12 wR) va mirc do phu hop (ky higu 13 S) 1a dua
trén F2, cac hé s R thong thuong (ky hiéu 1 R) 13 dya trén F, v6i F duge thibt dit tai 0
cho F? 4m. Biéu thirc ngudng gidi han F2 > 26 (F2) duge st dung chi dé tinh toan cac
hé s6 R (gt) v.v., va khong lién quan dén viéc Iya chon céc phan xa dé tinh chinh. V&
thdng ké, cac hé sb R dya trén F2 16n hon khoang gip dbi so v6i céc hé sb dya trén F,
va cac hé sd R dua trén tit ca cac dit liéu thdm chi 16n hon nita. Mtc do phu hop 1a
1,043. Dinh 16n nhét trén tdng hop mat d6 dién tir sai phan cudi cung 14 0,40 ¢ /A3 va 13
16n nhét 1a -0,49 e/A3 v6i do 1éch RMS 1a 0,05 e/A® quan sat thiy xung quanh nguyén
tr Cl1 va c6 thé duoc coi 1a 131 (sai s6) lam tron cia téng hop sai phan Fourier. Dya

trén mod hinh cudi cung, mat do tinh toan duoc 1a 1,345g/cm® va F(000) = 552¢".

Moi d6 1éch chudn wée tinh (sau day ky hiéu 1a e.s.d’s), ngoai trir d6 1éch chuén
O goc nhi dién gilta hai mat phéng 1.s) déu dugc uée tinh b%mg cach str dung ma trén
hiép phuong sai ddy du. Céc e.s.d’s ctia 6 mang dugc xem xét mot cach riéng 1€ trong
qué trinh uéc tinh e.s.d’s v& khoang cach, goc, goc xodn; sy twong quan giita cac e.s.d’s
& cac thong s6 6 mang chi dugc st dung khi chiing dwgc x4c dinh bang phép ddi ximng
tinh thé. Viéc xir Iy gin dung (déng hudng) dbi véi e.s.d’s cua 6 mang dugc st dung dé

uée tinh e.s.d’s lién quan dén cac mit phéng Ls.
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Bang I. Dit liéu tinh thé va sy tinh chinh c4u trac déi véi miu #2.

M4 nhén dang

Cong thurc thuc nghiém
Khdi lwong cong thirc
Nhiét do

Nhiéu xa ké

Ngudn birc xa

May phét dién

Khoang cach b6 do

Phuong phap thu dir liéu
Khoang theta dé thu dir lidu

Budc song

Thay ddi trong qua trinh thu dit liéu

Su hiéu chinh hép thy
Truyén t5i da va t6i thidu
Hs tinh thé

Nhém khong gian

Kich thuée 6 mang co s&

Thé tich

Z

Mat dd (tinh toan duoc)
Hé s6 hap thu

F(000)
Kich c& tinh thé

Khoéng theta dé thu dir lidu
Céc khoang chi s6

Phan xa thu duoc

Phan xa doc lap

Tinh diy du v6i theta = 27,5°
Phuong phép tinh chinh

K§ thuat giai cdu tric
Chuong trinh gii c4u trac
K§ thuét tinh chinh

Chuong trinh tinh chinh
Ham cuc ti€u

Dit ligu/ gi6i han/ théng sb
Mtc d6 phi hop trén F?

Chi s6 R cudi cing [>20<(D)]
Chi s R (tét ca dir ligu)
Dinh sai phéan va 16 16n nhat

Mau #2
(CsHs)(CH2)(NH)(CO)(CsH4N)(CH3)*CI-
260,72

100(2)K

Bruker SMART APEX II

Ong 14y nét gén kin, MoKa

1250 W (50 kV, 25 mA)
40mm

Quét ®
Tir 2,38 dén 30,68°

0,71073 A
Suy yéu khong déng ké

Bén thyc nghiém tir cac duong lugng
0,9 va 0,3449

Hé don ta

P2i/n

a=14,5489(5) A a=90°
b=5,7837(2) A  B=114,935(2)°
c=17,0030(6) A  y=90°
1297,38(8) A3

4

1,345g/cm?

0,28mm’!

552
0,10 x 0,10 x 0,10mm?

tir 3,09 dén 30,56°.

-20<h<20, -8<k<8, -24</<24

16473

2984 [R(int) = 0,037]

99,9%

Binh phuong t6i thiéu toan mang trén F2
Phuong phap truc tiép

SIR-92 (Sheldrick, 2008)

Binh phuong tdi thiéu toan mang trén F2
SHELXL-97 (Sheldrick, 2008)

Y (Fo>-F2)?

2984/0/172

1,043

R1=0,0310, wR2 =0,0784

R1=0,0405, wR2 = 0,0828
0,402 va-0,390 e A3
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Bang 2. Cac toa do nguyén tir (x 10%) va cac thong sd chuyen vi ding huéng tuong duong
(A2x10%) d6i véi mAu #2. Ueq duge x4c dinh bing mot phin ba dudng quét clia tenxo U
truc giao.

x y z Ueq
CI(D) 9537(1) -2776(1) -1617(1) 24(1)
C(1) 8802(1) 7050(2) 2280(1) 15(1)
C(3) 8566(1) 4373(2) 3267(1) 19(1)
C(7) 8707(1) 7751(2) 1391(1) 18(1)
C(2) 8484(1) 4914(2) 2443(1) 17(1)
C4) 8965(1) 5963(2) 3933(1) 20(1)
C(6) 9205(1) 8638(2) 2954(1) 17(1)
C(5) 9281(1) 8106(3) 3775(1) 21(1)
N(1) 8491(1) 5830(2) 794(1) 18(1)
C(8) 7555(1) 5401(2) 199(1) 16(1)
C©) 7418(1) 3259(2) -344(1) 16(1)
C(13) 6253(1) 617(2) -1357(1) 17(1)
C(11) . 7990(1) 189(3) -964(1) 21(1)
C(12) 6435(1) 2497(2) -822(1) 17(1)
C(10) 8206(1) 2058(3) -417(1) 21(1)
o(1) 6818(1) 6636(2) 65(1) 23(1)
N(2) 7028(1) -488(2) -1426(1) 16(1)
C(14) 6801(1) -2442(2) -2039(1) 20(1)
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Béang 3. Chiéu dai lién két [A] va goc [°] dbi voi mAu #2

C(1)-C(2) 1,3873(19)
C(1)-C(6) 1,3902(18)
C(1)-C(7) 1,5140(18)
C(3)-C(4) 1,381(2)
C(3)-C(2) 1,3914(19)
C(3)-H(3) 0,9500
C(7)-N(1) 1,4477(17)
C(7)-H(7A) 0,9900
C(7)-H(7B) 0,9900
C(2)-H(2) 0,9602
CH)-C(5) 1,387(2)
C(4)-H4) 0,9609
C(6)-C(5) 1,3881(19)
C(6)-H(6) 0,9755
C(5)-H(5) 0.9761
N(1)-C(8) 1,3343(17)
N(1)-H(IN) 0,8579
C(8)-O(1) 1,2269(16)
C(8)-C(9) 1,5068(18)
C(9)-C(12) 1,3855(18)
C(9)-C(10) 1,3907(19)
C(13)-N(2) 1,3423(17)
C(13)-C(12) 1,3706(19)
C(13)-H(13) 0,9244
C(11)-N(2) 1,3430(17)
C(11)-C(10) 1,374(2)
C(11)-H(11) 0,9356
C(12)-H(12) 0,9501
C(10)-H(10) 0,9465
N(2)-C(14) 1,4778(17)
C(14)-H(14A) 0,9800
C(14)-H(14B) 0,9800
C(14)-H(14C) 0,9800
C(2)-C(1)-C(6) 119,00(12)
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C(2)-C(1)-C(7)
C(6)-C(1)-C(7)
C(4)-C(3)-C(2)
C(4)-C(3)-H(3)
C(2)-C(3)-H(3)
N(1)-C(7)-C(1)
N(1)-C(7)-H(7A)
C(1)-C(7)-H(7A)
N(1)-C(7)-H(7B)
C(1)-C(7)-H(7B)

H(7A)-C(7)-H(7B)

C(D)-C2)-CB)
C(1)-C(2)-H(2)
C(3)-C(2)-H(2)
C(3)-CH-CG)
C(3)-C(4)-H4)
C(5)-C(4)-H4)
C(5)-C(6)-C(1)
C(5)-C(6)-H(6)
C(1)-C(6)-H(6)
C(#)-C(5)-C(6)
C(#)-C(5)-HE)
C(6)-C(5)-H(5)
C®)-N(D-C(7)
C(8)-N(1)-H(IN)
C(7)-N(1)-H(IN)
O(1)-C(8)-N(1)
O(1)-C(8)-C(9)
N(1)-C(8)-C(9)

C(12)-C(9)-C(10)

C(12)-C(9)-C(8)
C(10)-C(9)-C(8)

N(2)-C(13)-C(12)
N(2)-C(13)-H(13)
C(12)-C(13)-H(13)
N(2)-C(11)-C(10)
N@)-C(11)-H(11)

122,65(12)
118,34(12)
120,25(13)
119,9
119,9
113,37(11)
108,9
108,9
108,9
108,9
107,7
120,43(13)
119,8
119,8
119,71(13)
120,1
120,1
120,60(13)
119,7
119,7
120,01(13)
120,0
120,0
121,64(11)
119,8
117,2
124,45(12)
119,06(12)
116,48(11)
118,34(12)
117,23(11)
124,38(12)
120,07(12)
120,0
120,0
120,63(12)
119,7

20741
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C(10)-C(11)-H(11) 119,7
C(13)-C(12)-C(9) 120,31(12)
C(13)-C(12)-H(12) 119,8
C(9)-C(12)-H(12) 119,8
C(11)-C(10)-C(9) 119,46(13)
C(11)-C(10)-H(10) 120,3
C(9)-C(10)-H(10) 120,3
C(13)-N(2)-C(11) 121,16(12)
C(13)-N(2)-C(14) 118,68(11)
C(11)-N(2)-C(14) 120,14(11)
N(2)-C(14)-H(14A) 109,5
N(2)-C(14)-H(14B) 109,5
H(14A)-C(14)}-H(14B)  109,5
N(2)-C(14)-H(14C) 109,5

H(14A)-C(14)-H(14C)  109,5
H(14B)-C(14)-H(14C)  109,5

Bang 4. Cac thong sb chuyén vi di huéng (A2x10%) dbi véi mAu #2. Lily thira hé s6
chuyén vi di huéng theo cong thirc: -272 [Ha*? U + ...+ 2hka*b*U'?
|

yll 122 133 123 13 12
CI(D) 15(1) 28(1) 25(1) -9(1) 5(1) 3(1)
C() 9(1) 16(1) 17(1) -1(1) 3(1) 3(D)
C(3) 14(1) 17(1) 26(1) (1) 91 o(l)
C(7) 19(1) 16(1) 17(1) -2(1) 5(1) -1(1)
C(2) 13(1) 16(1) 20(1) -4(1) 41 -1(1)
C4) 17(1) 25(1) 18(1) o) 8(1) 1(D)
C6)  14(1) 16(1) 20(1) -2(1) 5(1) -I(1)
C(5) 19(1) 22(1) 19(1) -7(1) 6(1) -2(1)
N(1) 15(1) 20(1) 16(1) -3(1) 3(1) 3(D)
C(8) 17(1) 18(1) 13(1) 1(1) 6(1) 2(1)
C(9) 16(1) 19(1) 11(1) 2(1) 4(1) 2(1)
C(13) 13(1) 20(1) 16(1) 2(1) 4(1) (1)
C(n 14(1) 26(1) 20(1) -4(1) 6(1) 4(1)
C(12) 14(1) 20(1) 16(1) 3(1) 6(1) 3(D)
C(10) 12(1) 29(1) 19(1) -6(1) 4(1) 1(1)
o(1) 18(1) 23(1) 22(1) -3(1) 4(1) 7(D)
N(2) 16(1) 16(1) 13(1) 1(1) 5(1) (1)
C14) 21(D) 18(1) 19(1) -4(1) 6(1) o)
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Béng 5. Céc toa do hydro (x10%) va cac thong s chuyén vi ding huéng (A2x10%) dbi véi
mau #2

X y z Usq
H(3) 8347 2906 3373 22
H(7A) 8158 8909 1144 22
H(7B) 9347 8494 1453 22
H(2) 8206(5) 3800(20) 1984(8) 21
H(4) 9022(1) 5585(7) 4502(10) 24
H(6) 9438(4) 10140(30) 2848(2) 21
H(5) 9557(5) 9240(20) 4242(8) 25
H(13) 5596(12) 110(10) -1672(6) 20
H(11) 8519(10) -620(15) -1017(1) 25
H(12) 5885(10) 3282(14) -778(1) 20
H(10) 8887(13) 2524(9) -92(6) 25
H(IN) 8955 4802 907 24
H(14A) 6428 -1875 -2633 31
H(14B) 6390 -3589 -1908 31
H(14C) 7437 -3158 -1982 31
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Bang 6. Goc xodn [°] di v6i miu #2

C(2)-C(1)-C(7)-N(1)
C(6)-C(1)-C(7)-N(1)
C(6)-C(1)-C(2)-C(3)
C(7)-C(1)-C(2)-C(3)
C(4)-C(3)-C(2)-C(1)
C(2)-C(3)-C(4)-C(5)
C(2)-C(1)-C(6)-C(5)
C(7)-C(1)-C(6)-C(5)
C(3)-C(4)-C(5)-C(6)
C(1)-C(6)-C(5)-C(4)
C(1)-C(7)-N(1)-C(8)
C(7)-N(1)-C(8)-0(1)
C(7)-N(1)-C(8)-C(9)
O(1)-C(8)-C(9)-C(12)
N(1)-C(8)-C(9)-C(12)
0(1)-C(8)-C(9)-C(10)
N(1)-C(8)-C(9)-C(10)
N(2)-C(13)-C(12)-C(9)
C(10)-C(9)-C(12)-C(13)
C(8)-C(9)-C(12)-C(13)
N(2)-C(11)-C(10)-C(9)
C(12)-C(9)-C(10)-C(11)
C(8)-C(9)-C(10)-C(11)
C(12)-C(13)-N(2)-C(11)
C(12)-C(13)-N(2)-C(14)
C(10)-C(11)-N(2)-C(13)
C(10)-C(11)-N(2)-C(14)

-14,13(18)
167,23(11)
0,18(19)
-178,45(12)
0,02)
0,2(2)
-0,61(19)
178,08(12)
-0,6(2)
0,8(2)
99,85(14)
4.8(2)
-176,01(11)
-14,97(18)
165,83(12)
162,71(13)
-16,49(19)
-0,42(19)
-0,57(19)
177,25(11)
-0,2(2)
0,9(2)
-176,77(12)
1,13(19)
-177,23(12)
-0,8(2)
177,53(12)
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Bang 7. Lién két hydro dbi vai mau #2 [A va °]

D-H..A dD-H) d(H.A) dD..A)  <(DHA)
N(D)-H(IN)..CI(1) 0,86 2,33 3,1498(12)  161,0
C(2)-H(2)..N(1) 0,96 2,52 2,8576(17)  100,7
C(7)-H(7A)...0(1) 0,99 2,42 2,7981(17)  101,6
C(11)-H(11)..CI(1) 0,94 2,46 3,3677(14)  162,6
C(14)-H(14C)..CI(1) 0,98 2,86 3,7397(14)  150,1

Phép bién dbi dbi xtng dugc st dung dé tao ra cic nguyén tir twong duong: (i) -x+2,-y,-z
Két qua cua cic nghién ctru so sanh vé profin gidi phong hoat chét ra khoi thude duge
bao ché du6i dang vién nang gelatin rin st dung hai hop chét mudi N-metyl-4-
benzylcarbamidopyridin, 14 mudi clorua va mudi iodua, dugc ky hiéu dudi day la
“FAVO00A-CI” va “FAV00A-Io”.

D¢ danh gia téc do giai phong chit FAVOOA-CI ra khéi san phim thuéc thanh
phém, c4c nghién ciru vé profin gidi phong hoat chit duoc thuc hién dbi véi cac vien
nang FAV00A-CI 370,6mg, trong 3 dung dich dém dwgc dién tham khao véi do pH =
1,2; 4,5; 6,8 va diéu kién do quy chuin (twong ung la 1000 ml HCl 0,1M; 100
vong/phut (gi6 quay); 1000 ml dung dich dém axetat do pH = 4,5; 100 vong/phut (gi6
quay); 1000 ml dung dich dém phosphat d6 pH = 6,8; 100 vong/phut (gid quay)). Cac
két qua nghién ctru dwoc so sanh véi vién nang FAV00A-Io 500mg (c6 xem xét dén
khdi lugng phan tir ciia cac chdt FAVOOA-C1 va FAV00A-To: lidu ciia chit FAV00A-CI
370,6mg la twong duong véi liéu cta chdt FAVOOA-Io 500mg). Muéi iodua FAVO0A-
Io dung trong nghién ctru ndy la dang tinh thé o ctia amizon nhu duge mo ta trong cac

cdng bd don quoc t€ s6 WO 2011/158058 va WO 2011/157743 ciia chit don.
Két qua dugc trinh bay trong c4c Fig. 2 dén Fig. 7.
Déi véi HC1 0,1 M:
O phit thir 5, FAVO0A-CI dugc gidi phéng nhanh hon FAV00A-Io 40%;
O phut thtr 10, FAV00A-CI dwoc giai phong nhanh hon FAV00A-To 20%.
Déi voi dung dich dém c6 do pH = 4,5:

O phit thir 5, FAVO0A-CI dugc giai phong nhanh hon FAVO00A-Io 25%;
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O pht thir 10, FAV00A-CI duoc giai phong nhanh hon FAV00A-Io 10%.
Péi véi dung dich dém c6 do pH = 6,8:

O phut thir 5, FAVO0A-CI dugc giai phong nhanh hon FAV00A-Io 25%;

O phut thir 10, FAVO0A-CI duoc giai phong nhanh hon FAVO0A-Io 15%.

Profin hoa tan cta vién nang FAVO0A-CI, 370,6mg

b. 10311
Diéu kién: 1000 ml HC1 0,1M; 100 vong/pht (gid quay)
0 5 10 15 20 30 45
Mau sb 1 0 97,51 | 106,16 | 103,81 | 105,11 | 106,06 | 107,32
Mau s6 0 92,22 | 101,33 | 100,24 | 103,48 | 101,05 | 103,20
Mau s6 0 94,34 | 102,12 | 102,62 | 104,21 | 104,07 | 105,61
Mau s6 4 0 91,62 | 105,99 | 99,59 | 100,55 | 100,52 | 101,78
Mau s 5 0 93,73 | 100,36 | 99,61 | 100,94 | 99,84 | 104,48
Mau s6 6 0 89,49 | 100,27 | 99,54 | 100,73 | 101,36 | 101,85
Mau sb 7 0 83,24 | 99,37 99,22 | 101,31 | 100,92 | 101,66
Mau s6 8 0 95,30 | 100,30 | 100,25 | 102,14 | 101,94 | 103,72
Mau s6 9 0 93,10 | 100,84 | 101,31 | 102,66 | 100,96 | 103,17
Mau s6 10 0 90,41 | 99,10 99,69 | 101,21 99,19 | 102,48
Mau s6 11 0 99,41 | 100,67 | 100,73 | 103,62 | 102,50 | 104,94
Mau s6 12 0 92,77 | 98,63 99,25 | 100,77 | 101,06 | 102,31
Gia tri trung binh
Vién nang
FAV00A-CI,
370,6mg 0 92,76 | 101,26 | 100,49 | 102,23 | 101,62 | 103,54
SD
0 4,10 2,44 1,44 1,56 1,87 1,75
Profin hoa tan cta vién nang FAVO0OA-CI, 370,6mg
b. 10311
Diéu kién: 1000 ml dung dich dém axetat c6 do pH = 4,5; 100 vong/phut (gié quay)
0 5 10 15 20 30 45
Mau s6 1 0| 74,79 | 95,31 | 95,56 | 97,55 | 97,28 | 98,34
Mau s6 2 089,69 | 99,06 | 95,44 | 98,14 | 98,48 | 99,12
Mau s6 0|77,05|9595|9595| 97,82 | 99,59 |97,97
Mau s6 077,83 (97,37 96,38 | 97,35 | 97,16 | 98,50
Mau s6 070,11 |96,62 | 95,72 | 97,96 | 96,98 | 98,37
Mau s6 075,79 | 95,96 | 96,42 | 98,18 | 102,15 | 99,02
Ma 7 0| 84,60 | 94,74 | 95,97 | 100,81 | 97,52 | 97,35
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M3u sb 8 072,95 92,64 | 94,29 | 100,21 | 95,65 | 97,76
Miu s6 9 074,25|91,54 | 95,66 | 101,14 | 96,53 | 96,74
Mau s6 10 076,70 | 96,65 | 97,91 | 101,24 | 98,73 | 98,54
Mau sb 11 0]69,48 | 94,95 | 95,70 | 99,11 | 96,43 | 97,19
Mau sb 12 073,61|9587 96,16 | 98,18 | 98,01 |98,22
GiA tri trung binh
Vién nang FAV00A-C], 370,6mg | 0 | 76,41 | 95,56 | 95,93 | 98,97 | 97,88 | 98,09
SD
0| 5,73 | 2,00 | 0,83 1,47 1,73 | 0,72

Profin hoa tan ctia vién nang FAV00A-CI, 370,6mg

b. 10311
Piéu kién: 1000 ml dung dich dém phosphat ¢6 d6 pH = 6,8; 100 vong/phut (gid
quay)
0 5 10 15 20 30 45
Mau s6 0 | 67,50 | 99,54 | 98,51 | 95,86 | 100,63 | 99,90
Mau s6 0 | 73,56 | 99,95 | 98,04 | 97,76 | 98,45 97,87
Mau s6 0 | 74,97 | 100,53 | 98,03 | 100,04 | 100,21 | 100,02
Maiu sb 4 0 | 75,43 | 99,78 | 101,63 | 100,56 | 102,88 | 102.89
Mau s6 5 0 | 70,36 | 99,83 | 99,87 | 100,66 | 100,94 | 100,63
Mau s6 6 0 | 72,75 | 97,33 | 95,31 | 97,76 | 100,23 | 99,51
Mau 6 7 0 | 75,40 | 98,38 | 96,68 | 97,58 | 97,93 98,12
Mau sb 8 0 | 7932 | 97,49 | 99,17 | 97,73 | 99,74 98,39
Mau s6 9 0 | 75,81 | 100,05 | 101,41 | 99,59 | 101,16 | 100,56
Mau s6 10 0 | 86,71 | 100,24 | 100,18 | 100,24 | 100,46 | 100,59
Mau sé 11 0 | 81,43 | 101,08 | 100,07 | 100,49 | 100,43 | 99,52
Mau s6 12 0 | 60,70 | 98,00 | 98,90 | 99,18 | 99,67 | 100,01
Gi4 tri trung binh
Vién nang
FAV00A-Cl,
370,6mg 0 | 74,49 | 99,35 | 98,98 | 98,95 | 100,23 | 99,83
SD
0 | 6,64 1,24 1,84 1,57 1,27 1,36

Ket luén: Két qua thu duge cia cac nghién ctru in vitro chi ra rang su giai phong

chit FAVO0A-CI ra khoi san phdm thudc thanh phdm 13 nhanh hon so véi chét

FAVO00A-Io trong ca 3 dung dich dém dugc dién tham khao. Sw gidi phong chét

FAV00A-CI ra khoi san phim thudc thanh phim trong thoi gian 15 phut 1a cao hon

85%, cho phép xép loai san phdm nay vao nhém hoa tan nhanh. Sy giai phong hoat chét
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ra khéi san phadm thudc nhanh hon cling gitp thiac day tac dung didu tri cua ching bit

dau som hon.
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YEU CAUBAO HQ
1. Quy trinh diéu ché hop chét N-metyl-4-benzylcarbamidopyridini clorua bao gém

budce: tao bdc bon cho nguyén tir vong pyridini clia benzylamit axit isonicotinic véi

clometan theo so dd phan tng sau:

H
ot
Cl _
X + pe T cl
| pZ
N
Benzylamit axit isonicotinic Clometan N-metyl-4-

benzylcarbamidopyridini clorua

2. Quy trinh theo diém 1, trong d6 dung méi duge chon tir nhém bao gdm 2-propanol,
etanol chtra nudc va axetonitril dugc st dung.

3. Quy trinh theo diém 1 hodc 2, trong d6 quy trinh dugc thuc hién & nhiét dd trong
khoang tlr 50 dén 120°C va duéi ap suét.

4. Quy trinh theo diém 2, trong d6 phan mg dugc thuc hién trong axetonitril trong didu
kién gia nhiét va suc lién tyc khi clometan qua hdn hop phan ng ma khéng can si
dung 4p suét.

5.Quy trinh theo diém 1, trong d6 thoi gian phin (mg nim trong khoang tir 1 dén 20
gio.

6. Quy trinh theo diém 1, trong d6 ty s6 mol gitta benzylamit axit isonicotinic va
clometan nim trong khoang tir 1 dén 1,5.

7. Quy trinh theo diém 2, 3 hoic 6, trong d6 dung mdi la etanol 96%, phan ing duoc
thuc hién & 4p suit nim trong khoang tir 0,1 dén 1Mpa (1 dén 10bar) va ty sé mol gifra
benzylamit axit isonicotinic va clometan nim trong khoang tir 1 dén 1,5.

8. Quy trinh theo diém bt ky trong sb cac diém tir 1 dén 7, trong d6 quy trinh nay con

bao gdbm budc tai két tinh san phdm thé tir etanol 96%.
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9. Hop chét N-metyl-4-benzylcarbamidopyridini clorua cé cdng thirc:

Cl

10. Hop chét N-metyl-4-benzylcarbamidopyridini clorua theo diém 9, trong d6 hop chit

nay c6 lugng tap chét nim trong khoang nhé hon 0,5%.

11. Hop chét N-metyl-4-benzylcarbamidopyridini clorua theo diém 10, trong d6 ham

lugng benzylamit axit isonicotinic 14 nhé hon hoic bang 0,05%.

12. Hop chét N-metyl-4-benzylcarbamidopyridini clorua theo diém bét ky trong s cac
diém tir 9 dén 11, trong d6 hop chét nay c6 nhiét do néng chdy nim trong khoang tur

198°C dén 203°C.

13. Dugc pham chtra hop chit N-metyl-4-benzylcarbamidopyridini clorua theo diém

bat ky trong s cac diém tir 9 dén 12.
14. Dugc phim theo diém 13, trong d6 dugc phdm nay & dang vién nang.

15. Dugc phim theo diém 14, trong d6 vién nang chira hoat chit véi lugng nim trong

khoang tir 0,01 dén 100% trong lugng.
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Fig. 1
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Fig. 2
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Thoi gian hoa tan, phit
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Fig. 4
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Profin hoa tan
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Fig. 6
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Profin hoa tan
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Fig. 7
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