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(54) HOP CHAT AMINOXYCLOBUTAN, PHUONG PHAP PIEU CHE VA DUOC
PHAM CHUA HOP CHAT NAY

(57) Sang ché dé cap dén hgp chét 1a dan xuét clia aminoxyclobutan, cu thé 1a dé
lam chat d6i khang thu thé axit N-metyl-D-aspartic (NMDA), duoc phdm chita
hop chat nay dé diéu tri bénh cho ngudi va phuong phap diéu ché né.

Hop chat theo sang ch€ c6 cong thitc chung (1) sau:

trong dé:

- X, la nguyén tir hydro hodc nguyén tir flo;

- X, la nguyén tir hydro hoac nguyén tit flo hoic nguyén tir clo;

- R1 la nguyén tir hydro hodc nguyén ti flo hodc nguyén ti clo hoic nhém metyl
hodc nhém metoxy hodc nhém xyano;

- R2 doc lap hoac cling 1a nhém metyl hodc nhém etyl.
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Linh vie k§ thuit dwoc dé cap

Séang ché @& cap dén hop chét aminoxyclobutan cling nhu phuong phéap
diéu ché hop chét nay va dugc phim chira hop chét né @ didu tri bénh cho

nguoi.
Tinh trang k¥ thuit ciia sing ché

Céc thy thé glutamat thudc phin nhém NMDA (axit N-metyl-D—
aspartic) 1 céc thy thé huéng ion, chi yéu 13 cho ion Ca'™ thdm qua. V& mit
sinh 1y hoc, viéc hoat héa cac thu thé nay kich hoat mé kénh ion va tao ra
dong vao chi dugc bat hoat cham. Sy kich thich thu thé nay doi héi sy c6 miit
dong thoi cua glutamat (chat chi van noi sinh) va glyxin hodc D-serin (chét
dbng chu van noi sinh) cling nhu sy khitr phan cuc mang huyét tuong duge
khoi mao béi cac dong khong phai NMDA. Cac thu thé NMDA duoc phan bd
phd bién khép hé thin kinh trung vong va cling c6 mit & ngoai bién. Ching
dugc tim thiy trong cac té bao thin kinh, t& bao hinh sao va té bao than kinh
dém it gai (Karadottir et al., 2005, Nature, 438, 1162-1166). G muc t& bao
than kinh, ching khong chi phan bé chu yéu & sau khép thin kinh ma con &
trong cic viing ngoai khép than kinh doc theo s¢i truc. Cac thu thd NMDA
déng vai trd quan trong trong viéc truyén thong tin va trong viéc kiém soat
tinh linh hoat ciia té bao thin kinh ciing nhu tinh ddc do kich thich.

Téc dung sinh 1y ciia cac thu thé NMDA 13 cén thiét déi véi chirc nang
binh thudng ciia té bio than kinh (Chen and Lipton, 2006, J. Neurochem., 97,
1611-1626). Mt khac, viéc hoat hda cac thu thé ndy lién quan dén céc rdi |

loan than kinh cép tinh, vi du, bénh dot quy hoic chin thuong so, cling nhu
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cac tinh trang cang théng man tinh, vi du, rbi loan thoai héa thén kinh. bay
cling 12 mét trong s cic nguyén nhan chu yéu cua tinh trang kich thich qua
mutc din d&n con dong kinh. C6 nhiéu bénh ly khac nhau dugc coi 1a lién
quan dén tinh ting hoat dong ctia thu th NMDA, va do d6, c6 thé min cam
v6i cac chit dbi khang NMDA. Cé thé dua ra cac vi du sau: chung dong
kinh, céc r6i loan thoai héa thin kinh nhu bénh Huntington, bénh Parkinson,
bénh Alzheimer, bénh dt quy, bénh xo cing cot bén teo co hodic bénh da xo
climg, chiing sa st tri tué lién quan dén AIDS, chimg lo 4u, bénh trAm cam va

hoéi ching dau.

Trong sang ché ndy, ngudi ndp don tip trung dic biét vao cac thudc
chéng trdm cam va dic tinh gidm dau cta chit d6i khang thu th® NMDA c¢6
cong thirc (1).

Trong trudng hop sang ché, thuét ngit “chirng dau man tinh” dugc dung
dé chi héi chimg dau tién trién trong mot khoéng thdi gian dai hon ba thang
nhung mirc d6 nghiém trong ctia né cé thé thay déi theo tién trinh thoi gian.
Mat khéc, thuat ngit “chiing dau cép tinh” dugc dung dé chi chimg dau kéo
dai it hon ba thang.

Trong pham vi cla sing ché nay, chimg dau dwoc x4c dinh 13 trai
nghiém cam giac va cam xuic bat thudng, khé chiu, thdm chi dau dén duoc
nhan thiy va hop nhit & murc cao nhét cia vo nfo, 1am cho né ¢ ban chét
cam xuc va dé xic dong. “Giam dau” chi viéc 1am gidm cuong d6 cua chimg
dau cdm nhén dugc khi ddp (ng véi tic nhan kich thich dau. “Thubc lam
gidm dau” (hoic “thudc giam dau”) duogc ding dé chi thubc 1am giam hodc
han ché chimg dau ma khéng din dén mat cam gi4c hodc y thirc.

Chimg dau do nguyén nhan khac nhau cin céc bién phap diéu tri khac
nhau. Néi chung, c6 mét sb loai ching dau tuy thudc vao cac co ché lién

quan:
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- ching dau do cam thy dau qua mic gay ra boi tén thuong hoic kich

thich (vi dy, ching viém) cta cac m6 ngoai bién hodc ndi tang;

- chiing dau do nguyén nhan than kinh (hodc do kich thich thin kinh)
lién quan dén tén thuong hoic loan chirc ning hoic dit doan hé thin kinh
cam giac; n6 khac véi ching dau do cdm thy dau & chd né c6 triéu chimg hoc
khac nhau;

- ching dau do nguyén‘ nhén tdm ly (hodc ching dau tu phat) 1a chimg
dau khi khong c6 t6n thuong. Co ché sinh Iy hoc cua loai chimg dau nay

khong dugc x4c dinh r5. N6 thudng khang thudc giam dau.

Tuy nhién, mét sb chimg dau c6 dic diém chung cta vai loai ching dau.
Vi dy, truong hgp chimg dau lung duéi hodc chimg dau do ung thu c6 biéu
hién duéi dang chimg dau gy ra do cam thu dau qua mirc, hodc duéi dang
ching dau do nguyén nhan than kinh hoic, trong hiu hét trudng hop, hdn

hop cua hai loai nay.

Trong bénh hoc tim than, bénh trdm cam duoc x4c dinh 12 rdi loan tim
trang. N6 duge dic trung bdi sy suy gidm dong co thic ddy, két hop hodc
khong két hop véi céc triéu ching khac nhau nhu chiig tuyét vong, long tu
trong thip, chimg lo 4u, dau khd va, trong c4c truong hop dic biét, ao giac.

N6 thudng da yéu t6 va ndi chung c6 nhiéu nguyén nhan.

D3 c6 bao céo rang khoang 7% dan s6 chau Au bi bénh tram cam va
mot phan ba trong s6 nay khang céc thude chong tram cam dugc st dung trén
lam sang. Chi phi diéu tri bénh tram cam & nhém ngudi cé dod tudi 15-44
trong xa hoi 12 cao nhat trong s6 tat ca cic bénh di biét. Mot muc dich cta
sang che 1a dé xuat c4c chat doi khang NMDA méi ¢ dic tinh ¢6 loi trong
diéu tri cac bénh ma céc bién phap diéu tri hién c6 khéng dap img hoan toan.

b3 quan sat thdy & chudt nhat rang viéc dung lau dai cac thudc chong
tram cam c6 cac co ché tac dong khac nhau (cac chat irc ché monoamin

oxidaza, cac thudc chong tram cam ba vong, chat (rc ché tai hap thu serotonin
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(serotonin reuptake inhibitor - SSRI), hodic chét &rc ché tai hap thu serotonin
va noradrenalin hdn hop) 1am bién dbi sy phan bb va mét d6 cia cac thu thé
NMDA. O chudt cdng, viéc ding ketamin - chit d6i khang thu thé NMDA -
cép tinh qua dudng trong mang bung 13m giam thdi gian bt dong trong thir
nghiém boi cudng birc, mo hinh tién 14m sang dugc cong nhan dé phat hién
hoat tinh chéng trAim cam ctia cic phan tir. Ngoai ra, cic nghién ciru gin day
chi ra ring ketamin cé dic tinh chéng trim cam & ngudi. Do dé, viéc cho
bénh nhan c6 bénh trim cam khé chita ding mét 1iéu ketamin du6i ngudng
gy mé qua dudng trong tinh mach 1am cai thién d4ng ké tinh trang bénh va
tac dung nay phat huy chi sau khi tiém 2 gio. Cac tic dung chdng trAm cam
thu dugc con kéo dai trong mot tudn (Zarate et al., 2006, Arch. Gen.
Psychiatry, 63, 856-864). D nhanh cta hoat tinh nay trai nguoc véi thoi
gian cin dé phan tng xay ra véi céc thudc chéng trdm cam thong thuong,
nhu cic thudc chéng trAim cam ba vong thé hé thir nhit va cic SSRI hoic
SNRI, 12 c4c thudc can vai tudn diéu tri trudce khi thu dugc tic dung c6 loi bat
ky. Do d6, cac chat dbi khang thu thé NMDA, va dic biét 1a ketamin, dudng
nhu 14 c6 hidu qua trong viéc diéu tri bénh trdm cam, dic biét 13 trong viéc

di€u tri bénh tram cam khang cac thudc hién co.

Yéu céu trj liu d& diéu tri ching dau 13 rat 16n. Trén thuc t&, mot sb
luong khong dém xué cac dbi tuong bi chimg dau cép tinh va trén mot phan
nim sb ngudi trudng thinh & ca chdu Au va M§ bj chimg dau man tinh
(Johannes et al., 2010, J. Pain, 11, 1230-1239). Muc dich cua sang ché 13 mo
ta cac dic tinh giam dau c6 loi clia cac hop chét c6 cong thire (1) ciing nhu
trién vong tri liéu ma ching mé ra trong viéc diéu tri chimg dau cép tinh va

man tinh.

Nhiéu nghién ciru trén dong vat va ngudi di cho thiy rang cac chit dbi
khang thu thé NMDA nhu ketamin c6 thé 1am giam nhe nhiéu loai chung dau
c6 nguyén nhan, nhu dau than kinh, hau phu hoic do ung thu (Cohen et al.,
2011, Adv. Psychosom. Med., 30, 139-161). Chéng han, ketamin dung trong

-5-



20209

tinh mach l1am giam chimg dau do nguyén nhan than kinh & cac bénh nhan
khang véi viée didu tri bing cac thudc chéng trAm cam thong thudng. Viée
dung nay con cai thién ching di cam dau va ching tang cam giac dau & cic
bénh nhén bi CRPS (complex regional pain syndrome - hgi chung dau ving
phitc hop) (Finch et al., 2009, Pain, 146, 18-25). Dudi dang chét bd trg, viéc
ding ketamin trong thoi ky phiu thuat véi lidu thip 1am giam mic ding
thubc giam dau va han ché viéc dung nap morphin cép tinh sau phéu thuit
(Elia et Tramer, 2005, Pain, 113, 61-70). Du6i dang didu tri phong ngira,
ketamin va dextromethorpan (mdt chat d6i khang NMDA khac) cai thién viéc
xir Iy chimg dau hau phau (Muir, 2006, Current Opinion in Pharmacology, 6,
53-60). Ketamin con c6 thé ngin ngira sy xut hién chimg dau hau phiu man
tinh (Wilder—Smith ez al., 2002, Pain, 97, 189-194). Céc két qua thu duoc
vé6i cac chét dbi khang NMDA khac nhu amantadine hodc MK-81 trong diéu
tri chimg dau do nguyén nhén than kinh tuy nhién vin khéng duoc két lusn
(Muir, 2006, d3 duoc vién dan).

Viéc mé cac kénh NMDA gay ra tang canxi ndi bao, 1am hoat hoéa, trong
s6 cac chit khac, NO syntetaza va xyclooxygenaza typ II, d4n dén téng hop
prostaglandin (PG). Bing viéc tc ché PG, dic biét 13 PGE2, c4c chét ddi
khang NMDA s& c¢6 anh huéng truc tiép dbi véi viéc diéu hoa tinh trang viém
(Beloeil et al., 2009, Anesth. Analg., 109, 943-950). Hoat tinh chdng viém bd
sung nay cua cac chit déi khang NMDA c6 thé c6 loi trong viéc didu tri
chimg dau cép tinh hodc man tinh c6 ngudn gdc viém. Tuong tu, cic thu thé
NMDA duoc biéu hién trong t& bao sun va gép phén vao chirc ning co hoc
cta t& bao (Salter et al., 2004, Biorheology, 41, 273-281). Pic biét, ching
dudng nhu tham gia trong viéc ting sinh va trong chimg viém din dén sy pha
hty sun khédp (Piepoli ef al., 2009, Osteoarthritis and Cartilage, 17, 1076—
1083). Do su pha hity sun khép khong duge tai sinh & ngudi trudéng thanh,
nén viéc str dung chét dbi khang NMDA duoc coi 1a dic biét c6 loi trong viéc

ngin ngira hodc 1am chdm sy phé hity sun khép di kém mét sb tinh trang
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bénh ly, vi du, bénh viém don khép, bénh viém khép dang thép, bénh viém
khép do nhiém tring, bénh viém xuong khép, bénh viém khép dang thip,
bénh gut, bénh viém khép dét sdng, bénh thip khép ngoai khép cip tinh.

Tuy nhién, tinh hitu ich 1dm sing ciia cic chit dbi khang NMDA &
ngudi bi giéi han béi tac dung khéng mong mudn cia ching, dic biét 1 trén
hé than kinh trung wong, va dic biét 14 trong giai doan diéu trj lp lai. Cac tac
dung phu ciia chit d6i khang NMDA c6 thé bao gbm, vi du: 40 gi4c, hdn
loan, rdi loan nhan cach, con 4c mong, khich dong, thiéu tap trung, thay dbi
tdm trang, chimg co giat, cdm gidc mo mang, ngl gd, budn ndn (Aarts et
Tymianski, 2003, Biochem. Pharmacol., 66, 877-886). Céac tac dung phu nay
13 do cac chit d6i khang NMDA khéng chi phong bé sy hoat héa qua mirc
cua hé glutamat/NMDA ma con pha v& chitc nang sinh ly hoc binh thuong
ctia né. Do d6, mot diéu tat yéu trén thuc té 13 cAn phai cai thién ty 1€ nguy

co-l¢i ich clia cac chat dbi khang NMDA dung trén 1am sang.

Khi loai ching dau can diéu tri 13 thich hop, vi du, trong trudng hop
bénh viém khép, thi ty 1& nguy co-loi ich ciia chét d8i khang NMDA c6 thé
dugc cai thién béng cach han ché tic dong cta né 16n hé thin kinh trung
uong, vi dy, bang cich ding tai chd. Do d6, ndng d6 hop chét trong mo dich
cao hon rat nhiéu so v6i ndng d6 ciia nd trong mau, tu dé lam gidm nguy co
doc tinh. Vi vy, mot sb chit d6i khang NMDA d3 dugc nghién ciru bang
dudng gly té ngodi mang ctimg hoic tai chd. Ketamin dugc dung tai chd di
thé hién 13 cé hiéu qua trong viéc didu tri ching dau do nguyén nhén than
kinh khéng giam dugc bing cac thudc théng thudng. Viée két hop khac nhau
ctia chit d6i khang NMDA va mét hoc nhidu chét giam dau khac ciing duoc
~ nghién ctru khi ding tai chd. Vi du, ketamin hodc cc chit d6i khang NMDA
khac da dugc két hop vé6i thude chéng trAm cam hodc thude chéng ting huyét
ap (US 6 387 957); thudc chéng dong kinh (WO 03/061656, WO 98/07447,
WO 99/12537, US 20040204366, WO 2010036937); cac chit cha vén
- adrenergic (US 20040101582); hoiic cac opioit (WO 2000003716).
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Do vai trd quan trong ctia cac thu thé NMDA trong mét s6 rdi loan tAm
than va than kinh, c4c thu thé ndy d3 duoc nghién ciru chuyén siu va vé sb
cac chat d6i khang/chat phong bé/chét didu bién di dugc mé ta. Cc chét nay
c6 thé dugc phén loai thanh ba nhdm chinh theo chirc néng cia vi tri tic dong

~cua ching trén thy thé NMDA. C4c nhém nay bao gbm:

1) Céc chét dbi khang canh tranh huéng dich vi tri gén két glutamat, vi
du, selfotel, perzinfotel va céc tién thudc (WO 2009029618) hodc vi tri gén
Két glyxin, vi dy, gavestinel, GV-196771 (Wallace et al., 2002, Neurology,
59, 1694-1700) va cac quinolin dugc bdo céo trong cong bd don sing ché
- WO 2010037533. Loai nay con bao gbm chét chil vin timg phan cua cac vi
tri glyxin nhu D—xycloserin (US 2011160260).

2) Céc chét d6i khang khéng canh tranh (hogic di 1ap thé) tac dong 1én
nhiéu vi tri diéu bién cua viéc diéu hoa thu thé, vi du, cac vi tri polyamin va
phenyletanolamin. Cac hgp chét thudc ho nay hién dugc nghién ctru 14m sang
nhiéu nhét. M6t trong sb cac chit déi khéng hang dau 13 ifenprodil (23210
56-2) va cac dan xuét chon loc hon cuia chit déi khang thy thd8 NMDA hién
dang dugc danh gia lam sang, vi du, traxodopril, RGH-896, MK—0657,
EVT-101 va EVT-103 (Mony et al., 2009, Br. J. Pharmacol., 157, 1301—
1317).

3) Céc chét d6i khang khéng canh tranh, céc chit phong bé 15 kénh. Day
1a ho cic chat ¢ két qua thanh cOng nhét v& mit 14m sing do ketamin
(Ketalar®, thubc gay mé/ giam dau), dextromethorphan (Atuxane®, thudc
- chéng ho), memantine (Ebixa®, thubc chdng—Alzheimer), amantadine
(Mantadix®, thuéc chéng virut sau d6 13 thuébc chéng parkinson), felbamate
(Taloxa®, thubc chéng co gidt) da cé mat trén thi truong. Phencyclidine
(Sernyl®) dugc phat tridn dusi dang thudc gdy mé da bi rit khoi thi truong va

dizocilpine (MK-801) chua c6 trén thi truong duéi dang thude.
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Céc hop chét theo sang ché thudc ho thir ba, 13 cic chét dbi khang khéng
canh tranh phong bé cac kénh cua thu thE NMDA. Uu diém cha yéu cia cac
hop chét thudc loai ndy ndm & chd ching khéng phong bé kénh ngoai trir khi
né mé; do d6, chiing cang cé hiéu qua khi hoat tinh thu thé NMDA cang qua
mirc. Céc tac gia sang ché ciing c6 thé d& dang thdy ring cac dic tinh sinh ly
ctia chit phong bé/chit d6i khang, ma anh huéng dén tn sult va thoi gian
. mé kénh, s& déng vai trd quyét dinh trong tic dung duogc Iy ciia né va ty 18

“nguy co/lgi ich ctia né. Mot sb hop chit thude loai ndy dd dwoc nghién ciru -
- lam sang, vi dy, CNS-5161 (160754-76-7), neramexane (219810-59-0),
dimiracetam (126100-97-8), V-3381 (1104525-45-2), NEU-2000 (640290—
67-1). Céc hop chét khac dugc nghién ciru & giai doan tién 14m sang, bao
gbm, vi du, cic oxazolidin duoc d cép trong cong bd don sang ché sb
WO 2009092324, indan (WO 2009069610), diaryletylamin
(WO 2010074647), arylxyclohexylamin (WO 2010142890), ketamin va cac
chét tuong tu phenxyclidin (Zarantonello et al., 2011, Bioorg. Med. Chem.
Lett., 21, 2059-2063).

Van c6 nhu cau doi véi cac hoat chat méi dung lam chat d6i khang

khong canh tranh ding dé diéu tri bénh.
Ban chit k§ thuit ciia sing ché
Muc dich cia Séng ché nhim d& xuit hoat chit méi dung 1am chét dbi
khéang khong canh tranh dé diéu tri bénh.
Sang ché @& xuét cac hop chét ¢ cong thirc chung (1):
R1 \©:x2
o ¥ X

\\ - 1 (1)
/o
R2——N\




20209

trong do6:
- X 1a nguyén tir hydro hodc nguyén tir flo;
- X5 1a nguyén tir hydro hodc nguyén tir flo hodc nguyén tir clo;

- R1 la nguyén tr hydro hodc nguyén ti flo hodc nguyén tir clo hoic

nhom metyl hodc nhém metoxy hodc nhém xyano;
- R2 doc 14p hodc cuing 1a nhom metyl hodc nhém etyl.

T6t hon 13, cic hop chit c6 cong thirc chung (1) theo sang ché 14 cac
hop chét trong do:

- X; la nguyén tr hydro hoejc nguyén tu flo;

- X5 1a nguyén tir hydro ho#c nguyén tir flo hodc nguyén tir clo;

- R1 la nguyén tr hydro hodc nguyén ti flo hodc nguyén tir clo hoic
nhém metyl hodc nhém metoxy hoic nhém xyano;

- R2 14 nhém etyl.

Céc hop chét theo sang ché c6 thé tdn tai duéi dang chit dong phan
khong d6i quang tinh khiét hodc dusi dang hén hop cac chit ddng phan
khong d6i quang. Cu thé hon, sang ché d& cap dén cac chit dong phéan khéng
d6i quang tinh khiét trong d6 nhém I—carboxamit va nhom 3—amino nim &
hai phia d6i nhau ctia mat phing dugc x4c dinh béi xyclobutan. Dang lién hé
héa hoc 18p thé nay giita cac phin tir thé néu trén dugc goi 1a ‘trans’ theo
sang ché. Do d6, séng ché dé cap dén cac chit dong phan khong dbi quang

tinh khiét dang trans cia cac san phim sau:
- trans—3—amino—N,N—dietyl-1—-phenylxyclobutancarboxamit,
- trans—3—amino—N,N—dimetyl-1-phenylxyclobutancarboxamit
- trans—3—amino—N,N—-dietyl-1—(2—flophenyl)—xyclobutancarboxamit,

- trans—3—amino—N,N-dietyl-1—(3—metoxyphenyl)—

xyclobutancarboxamit,
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- trans—3—amino—N,N-dietyl-1-(3—flophenyl)—xyclobutancarboxamit,

- trans—3—amino—N,N—dietyl-1—(3—clophenyl)-xyclobutancarboxamit,

- trans—3-amino—N,N-dietyl-1—(3-metylphenyl)—
xyclobutancarboxamit,

- trans—3—amino—N,N-dietyl-1-(3—xyanophenyl)—

xyclobutancarboxamit,

- trans—3—amino—N,N-dietyl-1—(2—flo—3—clophenyl)-

xyclobutancarboxamit,

- trans—3—amino—N,N-dietyl-1—(2,5—diflophenyl)—

xyclobutancarboxamit,

- - trans-3—amino-N,N-dietyl-1—(3,5-diflophenyl)—

xyclobutancarboxamit,

- trans—3—amino—N,N—-dietyl-1—(3,5-diclophenyl)—

xyclobutancarboxamit.
cling nhu céc mubi duoc dung ciia chung.

Séng ché cling dé xuét dugc phim chira hop chét c6 cong thirc (1) trén
~ déy; quy trinh va hop chét trung gian dé diéu ché hop chét nay.
M5 ta vin tit hinh vé

Fig.1 13 d6 thi thé hién két qua cta thr nghiém trc ché tién xung (pre—
~ pulse inhibition - PPT) dbi v6i phan xa giat minh cta hop chét 1al va ketamin

trong md hinh chudt céng.
MBS ta chi tiét sang ché

Thuét ngit “cdc chit dong phan khéong d6i quang tinh khiét” dugc dung
v6i nghia 12 cAc chit ddng phan khéng d6i quang dang ‘trans’ cia hop chét ¢6

cdng thirc chung (1) chita it hon 5% cac chit dong phan khoéng d6i quang
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dang ‘cis’, tuc la cac chat trong d6 nhom 1-carboxamit va nhom 3—amino

nam & cung nira khong gian ctia méit phang dugc xac dinh béi xyclobutan. -

Thuat ngir “céac chit ddng phan khong dbi quang” trong truong hop
sang ché ndy 13 c4c chit ddng phan 1ap thé khong phai 13 4nh qua guong cua
nhau. |

Thuat ngit “cac chét dong phén 1ap thé” trong truong hop sang ché nay
13 cAc chét dbng phén c6 thanh phin gidng nhau nhung khéc nhau v& miit sap

xép cac nguyén tir ciia chung trong khong gian.

Tinh trang k¥ thuat gan nhét 13 cac hop chit dugc md ta trong cong bb
don sang ché s6 WO 2003063797 va c6 cong thirc sau:

R2

N
207 0,

trong do:
m va p doc 14p v6i nhau bing 0, 1, 2 hojc 3; .
dudng nét dit 13 lién két dbi khi R;a khong cé mat;
R1 c6 thé 12 nhém NR¢R; véi Rg va Ry c6 thé 13 nguyén tir hydro;
R;a c6 thé 13 nguyén tir hydro;
R2 c6 thé 13 nhém aryl dugc thé hoic khoéng duoc thé;
J 6 thé 13 lién két;
R3 c6 thé 13 nhém —C(Z;)-Rs v6i Rs c6 thé 12 nhém NRyaRa;

Rea va Rsa c6 thé 13 nhém alkyl duge thé hodc khong dugc thé va Z, 6
~ thé 12 nhém carbonyl (C=0);
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Rx c6 thé 1a mot hodc mét s nhom thé hoac khdng dugc gan vai tat ca
cac nguyén tir cacbon c6 mat trén vong nhung cling c6 thé 1a nguyén tir

hydro.

Pon sang ché d6 bao gdbm mét sb dang k& cac hop chét, phan 16n trong
s6 d6 thudc loai xyclobutan (m=0 va p=1). Trong sb cac hop chét loai
‘xyclobutan, chi bbn hop chét dugc dua ra 1am vi du trong patent d3 néu.

Patent néu trén dé cap dén cac hgp chat c6 cong thirc sau:

trong d6 G 1a nhém NH, hodc N(CH;), hoac NH(CH,CH;3) hoic
NH(CH,CHCH),). ‘

Céc hop chét trong don sang ché d6 dugc yéu cau bao ho dudi dang chét
{rc ché dong dugc tao ra bai kénh kali phu thudc dién thé loai Kv1 va dic biét

13 dong duoc tao ra béi kénh ddng dang Kv1.5.

Chung dugc bde 1§ 12 hitu ich trong khoang chi dinh rong khong bao

gom viéc diéu tri bénh tram cam hodc chimng dau.

Diéu quan trong can luu r%mg hop chit theo sang ché nay khong tuwong
thc véi cac kénh kali va dac biét 1a vdi kénh loai Kv1.5. Ngoai ra, hoat tinh
ctia chit d6i khang NMDA ciia cic hop chit theo sang ché nay dugc thiy 13
c6 tinh man cam cao véi sy thay do6i cAu tric trong cac hop chét ¢ cong thirc

(1). Do d6, hoat tinh chit d6i khang NMDA bj han ché khi:
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1) Nhém 1-carboxamit bi khir thanh nhém 1-aminometyl, nhu nhém
ctia cac hop chét xyclobutan trong cong bb don sang ché WO 2003/063797;

2) Nhém amino & vi tri 3 trén xyclobutan 1a khac v4i nhom amin bic
nhit (NH,). Trong cong b don sang ché WO 2003063797, nhém 3—amino -
dugc thé bai nhém C(G)=NCN;

3) Khong c6 hoéa hoc lap thé "cis" gifta cic nhém 1-aryl va 3—amino.
Trén thyc té, khi cac nhém 1-aryl va 3—amino 13 héa hoc 1ap thé "trans", thi
cac hop chét twong tmg khéng c6 4i luc d6i véi thu thd NMDA.

Tinh trang k¥ thuét con bdc 16 cac hop chit dugc mé ta trong cong bd

don sang ché WO 99/52848 va tuong tmg véi cong thirc sau:

A

trong d6:

X khong phai 1a nguyén i hydro;

A c6 thé 12 nhém NR; véi R; khéng phai 13 nguyén tir hydro;

R3¢ thé 1a nhom C(O)NRgRl() tI'OI’lg do Rg va R]() co thé la rnach CI—C4
alkyl. Cac hop chit néu trén duge bao hd dudi dang céc chit tc ché chon loc
phosphodiesteraza typ 4, hitu ich d& diéu tri cic bénh viém va bénh ty mién.
Céc hop chit theo sang ché nay do d6 khac véi cac hop chit dugc mé ta
trong cdng bd don sang ché WO 99/52848 ca vé& cAu trac héa hoc 13n tic
dung dugc ly cia chang.

Tinh trang k¥ thuét cling boc 16 cac hop chét duge mé ta trong cong bd

don sang ché WO 2010/112597 va c6 cong thirc chung:
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trong do6:

a c6 thé 1a lién két don;

Ar 12 nhém phenyl dugc thé hodic khong dugc thé, hodc nhan pyridin—
3—y1 duge thé bdi mot hodc nhidu nguyén tir halogen hodc nhom alkyl hodc
nhom alkoxit hodc béi nhém xyano;

R1 va R2 c6 thé doc 1ap hoic cing 14 nhém C;—C alkyl.

'Nguqc v6i cac hop chét trong cong bd don sang ché WO 2010/112597,
cac hop chét theo sing ché nay khéng c6 4i luc d6i vé6i cac vi tri tai hip thu
serotonin va noradrenalin. C4c hop chét c6 cong thirc (1) do d6 khéc véi cac

hop chit dugc mé ta trong cong bd don WO 2010/112597 khong chi v& cu

trac hoéa hoc ciia chiing ma con veé tac dung dugc ly ctia ching.

Tinh trang k¥ thuat cubi ciing boc 16 cac hop chit dugc mé ta trong cong

b6 don séng ché WO 2000/051607 va ¢ cong thirc chung:

R12

R13

N
I

R1

trong d6 R12 va R13 la nhém C,—Cs alkyl hodic nhém C,—Cs alkenyl hoidc
nhém C,—Cs alkynyl dugc thé hoic khong duge thé.
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Céc hop chét d6 1a cac chit didu bién chemokin hitu ich trong viéc
phong ngira hodc didu tri mot sé bénh viém hodc bénh hé mién dich nhét
dinh. Cac hop chét theo sang ché ndy do d6 ciing khac v&i cac hop chét duoc
md ta trong cong bd don sang ché WO 2000/051607, ca v& cAu tric hoa hoc

14n tac dung duoc ly ctia chung.

Sang ché nay ciing bao gdm cdc mudi clia cac hop chét c6 cong thirc
chung (1) véi céc axit hitu co hodc vd co duge dung. Trong sang ché nay,
- thuét ngit “dugc dung” duge ding dé chi thuc thé phan tir va ché phim khong
- ¢6 tac dung bét lgi hoic di tmg hozic phan img khong mong muén bét ky khi
dugc dung cho ngudi. Khi duge sir dung trong ban md ta ndy, thuét ngir “ta
dugc dugc dung” bao gém cac chét pha lodng, chat b trg hodc ta dugc bat
ky, nhu céac chét bao quan, chét ddn, chét phan ra, chét thAm uét, chét nhil
héa,- chét phan tin, chit khang khuén hoic khéng nidm, hojc tham chi cac
chit gitip 1am chdm sy hip thu va tai hip thu & rudt va dudng tidu héa. Viéc
sir dung c4c méi truong hodc chit mang nay 1a d3 biét dbi véi chuyén gia
~ trong linh vuc k¥ thuat nay. Thuit ngit “cac mubi duge dung” cia hop chit
dugc dung dé chi cac mudi dugc xéc dinh trong ban md ta ndy va c6 tic dung
- dugc 1y ctia hop chit gbc. Cac mubdi nhu vy bao gém: cic mubi cong axit
duoc tao ra bz‘?lng axit v0 co, nhu axit rclohydric, axit bromhydric, axit
sulphuric, axit nitric, axit phosphoric va céac axit twong tu, hodc duoc tao ra
béng cac mudi hiru co, nhu axit axetic, axit benzensulphonic, axit benzoic,
axit camphorsulphonic, axit xitric, axit etansulphonic, axit fumaric, axit
glucoheptonic, axit gluconic, axit glutamic, axit glycolic, axit
hydroxynaphtoic, axit 2-hydroxyetansulphonic, axit lactic, axit maleic, axit
malic, axit mandelic, axit metansulphonic, axit muconic, axit 2—
naptalensulphonic, axit proprionic, axit salixylic, axit sucxinic, axit
di‘benzoyl—L—tartic, axit tartric, axit p—toluensﬁlphonic, axit trimetylaxetic,

axit trifloaxetic va cac axit twrong tir.
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Céc mudi duoc dung ciing bao gdm cac dang cong dung moi (solvat)
hodc cac dang két tinh (dang da hinh), nhu dwoc x4c dinh trong ban md ta

nay, cia cung mudi cdng axit.

Sang ché con bao gdm céc hop chét cé cong thic (1) cling nhu cac

muoi dugc dung cta ching dé sir dung lam thudc.

Sang ché dé cap dén cac hop chét c6 cong thirc (1) cling nhu cac mubi

dugc dung ctia chiing dé sir dung 1am chét d6i khang thu th8 NMDA.

Séang ché con dé cap dén cac hop chét c6 cong thirc (1) cling nhu cac
mubi duge dung cia ching dé sir dung lam thudc duge dy dinh dé didu tri

va/hodc phong ngira bénh trim cam.

Sang ché con d& cap dén cac hop chét cé cong thirc (1) cling nhu cac
mudi duge dung cda ching dé st dung 1am thubc dé didu tri chung dau, dic
biét 1a chimg dau do cam thu dau qua mirc, chimg dau do nguyén nhan than

kinh va chimg dau hon hop.

Trong sb céc loai chimg dau ¢6 thé min cam véi tic dong cua cac hop
chat ¢ cong thirc chung (1), cic vi du cu thé hon khéng mang tinh gidi han

bao gom:

- Chitng dau do nguyén nhan than kinh ngoai bién hoic trung wong giy
ra béi tac dong ciia ton thuong day thin kinh c¢6 ngudn gbc chin thuong (vi
du, bénh dét quy), ngudn géc chuyén hoa (vi duy, bénh dai thao duong),
ngudn gbc nhidm tring (vi dy, HIV, bénh zona, bénh ecpet), chimg dau diy
than kinh sinh ba, chimg dau do héa trj liéu vi/ho3c xa tri;

- Ching dau do viém, vi du, bénh viém khép dang thép, bénh viém khép
do nhiém triing, bénh viém xuong khdp, bénh viém da khép, bénh git, bénh
viém khép dbt séng, bénh thip khép ngoai khép cép tinh, chimg dau noi
tang, vi du, hdi ching rudt kich thich, bénh Crohn;
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- Chimg dau do cam thu dau qua muc, nhu chimg dau sau chén thuong,
chiing dau hau phu, béng, vin xoén/cing phdng, con dau bung do than hodc

gan, chimg dau khép, bénh viém khép, bénh viém dbt séng;

- Chimg dau hén hgp nhu ching dau do ung thu, chimg dau lung va
lung dudi hodc céc loai chiing dau khic khé phén loai nhu chimg dau dau,
chimg dau co xo héa, chimg dau lién quan dén cdc vAn d& mach/thiéu mau

cuc bo nhu chimg dau thit nguc, bénh Reynaud.

Sang ché con d& cap dén céac hop chét c6 cong thirc (1) cling nhu céc
.muéi‘ dugc dung cuia chiing dé sir dung 1am thubc dé didu tri vi/hodc phong
ngura chimg viém khép. Trong s6 céc loai chimg viém c6 kha ning man cam
vé6i tac dong clia cac hop chit ¢6 cong thire chung (1), cac vi du cu thé hon
khé_ng mang tinh giéi han bao gdm: bénh viém don khép, bénh viém khép
dang thép, bénh viém khép do nhidm tring, bénh viém xwong khép, bénh
viém da khép dang thép, bénh git, bénh viém khép dét séng, bénh thip khép
ngoai khép cip tinh.

Ngodi ra, sng ché con dé xuit duge phim dugc khac biét & chd chira
hoat chit 13 it nhit mot hop chit c6 cong thirc chung (1) hoic mét trong sé
cac mubi duge dung cia né.

Ngoai ra, sang ché con d& xuét duge phim duge khéc biét & chd chira it
nhét mét hop chit c6 cong thirc chung (1) hosic mét trong sb cic mubi duge
dung clia né va it nhit mot t4 duoc duoc dung.

Sang ché con d xuit dugc phim dé sir dung 1am thudc diéu tri va/hodc
phong ngira bénh trdm cam.

Séng ché con @ xut dugc phdm d st dung 1am thudc didu tri ching
dau, dic biét 1a ching dau giy ra do cam thu dau qua mirc, va ching dau do
nguyén nhan than kinh va chimg dau hdn hop.

Dugc phim theo sdng ché c6 thd dugc bao ché dé dung cho nguoi. Cac

dugc pham nay dugc sdn xuat sao cho ching cé thé duge dung qua dudng
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‘miéng, dudi ludi, dudi da, trong co, trong tinh mach, qua da, tai chd hoic qua
tryc trang. Trong trudng hop ndy, hoat chit c6 thé duge ding & dang dung
don vi, duoc tron véi cac chét mang dugc dung thong thuong, cho ngudi. Cac
dang dung don vi thich hgp bao gbm céc dang ding qua miéng nhu vién nén; -
vién nang, bot, cdm va dung dich hoic huyén phu ding qua dudng miéng,

. céc dang dung dudi ludi va qua ma, cac dang dung duéi da, tai chd, trong co,

trong tinh mach, trong miii hoic trong mit va cic dang ding qua tryc trang.

M0t cach thudn lgi, duge phim theo sang ché dugc bao ché dé dung qua
-dudng miéng hoic tai chd. Viéc ding tai chd 1a dudng ding duoc wu tién &

diéu tri mot sb loai chimg dau nhét dinh, vi du, chimg dau khép.
Thuét ngfr "dung tai chd" chi viéc ding cuc bd vao da hoic mang nh?i’y.

Cac ché pham thich hop déi véi dang ding duge chon 13 d3 biét dbi vei
chuyén gia trong linh vuc ky thuit nay va dugc md ta trong, vi du:
Remington, The Science and Practice of Pharmacy, 19™ edition, 1995, Mack
Publishing Company.

Khi ché phim rén & dang vién nén dugc bao ché, hoat chit co ban duge
trdn véi chét mang dugc dung nhu gelatin, tinh bot, lactoza, magie stearat,
talc, gdm arabica, silic oxit hodc cac chét tuong tu. Vién nén c6 thé duoc bao
bing sacaroza hodic céc nguyén liéu thich hop khéc, hodc ching c6 thé duoc
xir 1y sao cho chiing cé hoat tinh kéo dai hodc duy tri va gidi phong mét

lwong hoat chat dinh truée theo kiéu lién tuc.

Ché phim dang vién nang dugc bao ché bing cach tron hoat chét véi
chét pha lodng va rét hdn hop thu duge vao nang mém hoic cing.

Ché phim & dang xird hodc cdn ngot c6 thé chira hoat chét clng vé6i chét
1am ngot va chit khang khuén, cling nhur chét tao huong va chit mau thich

hop.
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B6t hodic cdm c6 thé phan tan trong nudc co thé chira hoat chét duoc
trén véi chat phan tan hodc chit thim wét, hodc chét tao huyén phu, ciing nhu

v6i chét didu chinh hwong hodc chit 1am ngot.

pé dung qua truc trang, sir dung thudc dit, duoc bao ché bing chit két
~dinh hoa tan & nhiét d§ trong truc trang, vi du, bo cacao hoic polyetylen
- glycol. |

Pé ding ngoai dudng tiéu héa (trong tinh mach, trong co, trong da, dudi
da), trong miii hoic trong mit, st dung huyén phi dang nuéc, dung dich
nuée mubi dang truong hoic dung dich dé tiém vo6 tring, cac ché phim nay

chtra chit phan tan va/hodc chat thAm ué6t tuong hop dugc ly.

Cac hoat' chét nay ciing c6 thé duoc bao ché dudi dang vi nang, c6 thé

v&i mot hodc nhiéu chat mang b6 sung néu can.

Viéc dung tai chd dugc phim c6 thé duoc thuc hién bing cach dung
- dung dich, thé phan tan, gel, thube xirc, sira, thuéc m&, kem x0a, thudc nho -
giot hodc cac chit mang khac dugc st dung dé dung tai chd va da biét dbi véi
- chuyén gia trong linh vuc k¥ thuit nay. Mgt phuong phap kha thi 13 dung
dugc phdm bing cich phun sol khi cho phép cac giot chat long min dugc
~ phun dé phan bd khip toan bd bé mit cin diéu trj hoic, nguoc lai, 3 han ché
- dugc phém nay mdt cach chinh xac & vung cu thé can diéu tri, hoic & dang
rén nhu théi. Mot vi du khac 13 miéng dan hoic bing cho phép giai phong
ché phim dung tai chd lién tuc. Miéng dan co thé c6 khoang chira thudc va
mang x6p hodc chét nén rén dd biét d6i véi chuyén gia trong linh vuc k¥
thuat ndy. C4c dang ding khéac nhu dién chuyén ion hozc dién di ciing c6 thé
duogc str dung.
Dugc phdm duoc mé ta trong séng ché ndy ciing c6 thé chira céc thanh
phan hoic cac hop chat thuong dugc trén véi cac ché phim dung tai chd, vi
du, dugc phim nay ciing c6 thé chira cic thanh phin bd sung nhu chét mang,

chét gitr 4m, dau, chét béo, sap, chét dién hoat, chit 1am dic, chét chéng oxy.
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héa, chét 6n dinh d6 nhét, chit tao chelat, dung dich dém, chat bao quén, chét
tao huong, chit mau, chét 1am 4m, chit 1am mém, chét phén tan, kem chéng
néng v6i céc hop chét phong bé su chiéu xa va dic biét 1a chét phong bé tia
UV, chét khang khuén, chét khéng ném,\chét téy ué, vitamin, thudc khang
sinh hodic cac chit chéng mun khac, ciing nhu cac cht thich hop khac khéng
c6 tac dung bat loi c6 hai dbi voi hoat tinh ctia ché phdm dung tai chd. Vi du,
cac thanh phin bd sung c6 thé duoc sir dung nhu natri axit phosphat, chiét
| phim cay phi, glyxerin, ddu hat mo, dau ngd. Ngoai cac hop chét duge mé ta
 trén day, duoc phim theo sang ché c6 thé tiy ¥ chira cac thanh phan khac. Vi -
“du, trietanolamin c6 thé dugc bd sung dudi dang chat téo cdu trac ludi. Chét '
bao quan nhu hydroxytoluen dugc butyl hoa cﬁng ¢6 thé duge bd sung. Cac
chét 1am giam kich tmg khéc ciing c6 thé dugc bd sung; v& mit ndy, cic chit
ndy bao gdm, nhung khong chi gidi han &, glyxerol. D& dung tai chd, dugc
pham c6 thé chira cic chit 1am mém va céc chét nhii hoa théng thudng bao
gbm alginat, glyxeryl stearat, PEG—100 stearat, rugu ketyl, propylparaben,
butylparaben, sorbitol, anhydrosorbitol monostearat dugc etoxyl hoa
(TWEEN), vazolin tréng (Vaseline), trietaolamin, diu da diéu, aloe vera (16

ho1i), lanolin, bo cacao va cac chiét pham khac.

Ché phim duoc mé ta c6 thé duoc dua vao ving da can diéu tri coa
bénh nhan. Tan suét ding s& phu thudc vio timg trudng hop va bénh nhan. Vi
~ dy, duoc phdm c6 thé dugc dung hing ngiy, ngay hai 1an hodc thim chi

thudng xuyén hon.

Céc lidu hop chét c6 cong thirc chung (1) hodc mot trong s cac mubi
duge dung cia nd trong duge phim theo sing ché c6 thé duge diéu chinh dé
thu dugc lugng chét c6 hiéu qua dé dat dugc dép tmg tri liéu mong mudn dbi
v6i dugc pham dic hiéu véi phuong phap ding nay. Lidu c6 hiéu qua cia
hop chét theo sang ché thay ddi theo ham sb ctia nhiéu théng sb, vi du, duong
ding dugc chon, cin ning, tudi, giéi tinh, loai bénh, dd min cam cia dbi.

tuong cin diéu tri. Do d6, liéu t6i wu cb thd duogc thiét 14p béi chuyén gia
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trong linh vuc dudi dang ham sb cia cac thong sb ma chuyén gia cho 13 ¢6
lién quan. Mic du cac lidu c¢6 hidu qua co thé thay ddi trong pham vi rong,
cac liéu hing ngay c6 thé nim trong khoang tir 1 mg dén 1000 mg trén mdi
24 gitr d6i v6i ngudi truéng thanh c6 cin ning trung binh bing 70 kg, theo
mét hozc nhidu lidu chia.

Cubi clng, sang ché @& xuit phuong phap tdng hop cac hop chit c6
~ cong thirc chung (1) ciing nhu c4c hop chét trung gian téng hop c6 cong thirc

(C) va (D).

Céac hop chit co cong thire chung (1) ¢6 thd dugc didu ché bing quy

trinh dugc md ta trong so dd phan fmg dudi day.
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So d6 phan tmg
Nguyeén liéu ban dau dé diéu ché cac hop chat theo sing ché 1a cac hop
chit cia axit benzenaxetic c6 cong thirc (A) da c6 trén thi truong nhu: axit

benzenaxetic (RN 103-82-2); axit 2—flobenzen—axetic (RN 451-82-1); axit

3—flobenzenaxetic (RN 331-25-9); axit 3—clobenzenaxetic (RN 1878-65-5);

axit 3-metylbenzenaxetic (RN 621-36-3); axit 3-xyanobenzenaxetic

(RN 1878-71-3); axit 3—metoxybenzenaxetic (RN 1798-09-0); axit 2,5—
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diflobenzenaxetic (RN 85068-27-5); axit 3,5—diflobenzenaxetic
(RN 105184-38-1); axit 3,5-diclobenzenaxetic (RN 51719-65-4); axit 2
flo-3—clobenzenaxetic (RN 261762-96-3). Cac hop chét cb cong thic (A)
dugc ngung tu véi epichlorhydrin theo phuong phdp phong theo phuong
phap dugc m6 ta trong cong b6 don sang ché WO 2007/038452 dé thu dugc

cac hop chét ¢ cong thirc (B) trong d6 cc nhém ruou va axit carboxylic thé -

hién héa hoc 14p thé dang cis’. Cong bd patent d6 khong mo ta cac hop chit -

trung gian c¢6 cong thic (B). Cac lacton ¢ cong thic (C) sau d6 duoc tao ra
- tlr cac hop chét c6 cong thirc (B) bang cach sir dung phuong phép thong
thuong 1a hoat hdéa nhom axit, vi dy, st dung alkyl cloformiat nhu duoc m6 ta
trong cong b don sang ché WO 2008/092955. Sau d6, viéc mé lacton c6
cong thire (C) dugc thuc hién thusn loi bing cach sir dung mudi magie cua
amin bAc hai thich hop theo Williams va céc dong tac gia (Tetrahedron Lett.,
1995, 36, 5461-5464) d tao ra carboxamit trong (mg c6 cong thuce (D). Viéc
dua nhém amin bac nhit vao vi fri 3 clia xyclobutan két hop véi viée nghich
chuyén héa hoc lap t_hé c6 thé dugc thyuc hién thong qua hop chét trung gian
13 azit c6 cong thirc (E) theo Soltani Rad va cic ddng tac gia (Tetrahedron
Lett., 2007, 48, 3445-3449). Tiép theo, viéc khir nhém azido thanh amin bac
nhit trong mg dat dugc bing cach hydro héa xtic tac hodc bang phan tmg
Staudinger. Theo c4ch khéc, viéc chuyén héa hop chit co cong thic (D)
thanh amin c6 cong thirc (1) c6 thé dugc thuc hién thong qua hop chét trung
gian 13 phtalimit c6 cong thic (F) theo phuong phap thong thuong cla
Gabriel (vi dy, cong bd don sang ché WO 2006081179).

Vi du thwe hién s4ng ché

Cac vi du sau minh hoa sdng ché ma khong lam gi¢i han pham vi cda

sang che. Trong cac vi du dudi day:

(i) cc dang tinh thé khac nhau c6 thé ¢6 cac diém néng chay khéc nhau;

cac diém néng chay duoc néu trong ban mo ta nay 1a cac diém ndéng chay cua
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cac san pham dugc diéu che theo cac phuong phép dugc moé ta va khong
duoc hiéu chinh;

(ii) cdu tric cia cac san phdm didu ché duogc theo sang ché duogc xac
nhan bing phd cong hudng tir hat nhén (nuclear magnetic resonance - NMR)
va bang phé khéi; do tinh khiét ciia san phim cudi duoc kiém tra bing TLC
* va phan tich bach phan; |

(iii) phd NMR duoc ghi lai trong dung méi di cho: d6 dich chuyén hoa
hoc (8) duoc tinh theo phan triéu (ppm) so v6i tetrametylsilan; 6 boi cia tin-
hiéu dugc thé hién béi: s, vach don; d, vach d6i; t, vach ba; q, vach bén; qu,

vach ndm, m, vach boi; 1, 16n;

(iv) cac ky hiéu khic nhau vé don vi c6 nghia thong thudng: pg
- (microgam); mg (miligam); g (gam); ml (mililit); mV (mili v6n); °C (d6
- Celsius); mmol (milimol; nmol (nanomol); cm (xentimet); nm (nanomet);
~min (phit); ms (miligidy), Hz (héc);

(v) céc tir viét tit c6 nghia nhu sau: Mp (diém néng chay); Bp (diém
s01); |

(vi) thuat ngir “nhiét d6 moéi truong”, dugc ding dé chi nhiét d6 ndm
trong khoang tir 20°C dén 25°C.
Vidul: trans—3-—amino—N,N—diethy1—1—phenylxyclobutancarboxamit (lai)
Buéc 1: Axit cis—1-phenyl-3-hydroxy—xyclobutancarboxylic (B1)

Cho 2,2 duong lugng isopropylmagie clorua vao binh ba cb va 1am lanh
mdi trudng phan Gng xudng nhiét d6 0°C. B sung 1 duong luong axit
phenylaxetic dugc pha loging trong THF; nhiét d6 cin phai gii trong khoéng
tir 40°C dén 50°C. Lam lanh méi trudng xubng nhiét d6 20°C va bd sung 1,8
duong lugng epichlorhydrin; nhiét d6 cin phai gifr trong khoang tir 20°C va
25°C, va khudy & nhiét d6 nay trong 45 phut. Tiép theo, bd sung timg giot 2
duong luong isopropyhnagie clorua (2M trong THF) va khudy & nhiét do
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phong trong 2 gid. Tiép theo, gia nhiét mdi trudng phan tng dén 60°C trong
19 gid. Dé ngudi méi truong rdi axit hoa bing dung dich HCI (IN) dén do
pH=1. B} sung. diclometan (DCM) va chiét. Gan, 1am kho pha hiru co bing
MgSOs;, sau d6, 1am bay hoi DCM duréi 4p suét giam. Tinh ché cin béng sic .
ky nhanh bing dung méi rira giai sau: DCM, sau d6, DCM/metanol 70:30.
San phdm néu & d& myc thu dugc duéi dang chit rin mau vang xam (hiéu

suét = 70%).
C11H1,0; (khéi lwong phén tir = 192).

"H-NMR (DMSO dg, 400 MHz) & (ppm): 2,50 (m, 2H), 2,74 (t, 2H, J = 9,4
Hz), 3,32 (s, 1H), 3,85 (qu, 1H, J = 7,2 Hz), 7,22-7,38 (m, SH), 12,21 (s,
1H).

SM-ESI: 193,1 (MH)).

Budc 2: 4-phenyl-2—-oxabixyclo[2.1.1]hexan—3—on (C1)

Cho 1 duong lugng hop chét (B1) vao binh thét cb, pha lodng trong
THF va 1,03 duong lugng trietylamin. Khudy & nhiét d6 phong cho dén khi
hoa tan, sau do6, lam lanh méi trudng phan Umg xuéng nhiét d6 0°C. Bd sung
1 duong lugng etyl cloformiat va khudy & nhiét do nay trong 1 gio, sau do,
dua tré lai nhiét 46 phong va khudy trong 20 git. Lam bay hoi THF dudi ap
sudt giam, thim cin bing etyl axetat (AcOEt). Gan, lam khé6 axetat trén
MgSO,, sau d6, 1am bay hoi duéi 4p sudt giam. Tinh ché cin bing sic ky
nhanh bing dung mdi ria giai sau: heptan, sau do, heptan/AcOEt 60:40. San

phim néu & d& myc thu duge dudi dang diu khong mau (hidu suét = 87%).
C11H1002 (MW= 174)

"H-NMR (CDCl, 400 MHz) & (ppm): 2,71 (m, 2H), 2,89 (m, 2H), 4,97 (s,
1H), 7,31-7,42 (m, SH).

SM-ESI: 175 (MH)).
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Budc 3: cis—-3-hydroxy—N,N-dietyl-1-phenylxyclobutancarboxamit (D1a)

Cho 1 duong lugng hop chét (C1), 2 duong luong dietylamin va THF
vao binh ba c6. Lam lanh méi trudong phan Ung xudng nhist 46
' —20°C, sau d6 bd sung timg giot 3 duong lugng isopropylmagie clorua (2M
trong THF) duy tri nhiét ¢ dudi —5°C. Khudy hdn hop nay trong 2 gio &
nhiét d6 ndm trong khoéang tir —10°C dén —20°C. Thily phin méi truong phan
{mg bang dung dich NaCl bdo hoa, sau dé, bd sung dung dich HCI (IN) va
chiét bang AcOEt. Lam kh6 pha hitu co bang MgSO;, loc va cb. Tinh ché cin
~ bang sic ky nhanh bing hdn hop sau lam dung méi rira giai: DCM/metanol
- 85:15. San phim néu‘ & d& muc thu duge dudi dang chét rin mau vang xam
(hidu sudt = 99%). | |

C15I‘121N02 (MW = 247)

'H-NMR (CDCl;, 400 MHz) & {ppm): 0,63 (t, 3H, J = 7,2 Hz), 1,08 (t,3H,7J
=7,2 Hz), 2,72 (m, 2H), 2,82 (m, 2H), 2,90 (q, 2H, J = 7,2 Hz), 3,21 (q, 2H, J
= 17,2 Hz), 4,36 (qu, 1H, ] = 7,4 Hz), 7,21-7,36 ‘(m, 5H). Tin hiéu tuong ng
véi H trong OH khdng nhin thiy dugc trén phd.

SM-ESTI: 248 (MH").
Budc 4: trans—3—azido—N,N—dietyl-1-phenylxyclobutancarboxamit (Ela)

Cho 1 duong lugng hop chit (Dla), 1,5duong luong N—(p-—-
toluensulfonyl)imidazol, 2 duong luong trietylamin, 0,025 duong lugng
tetrabutylamoni iodua, 3 duong luong natri azit vd4 DMF vao binh thét cé.
Khudy va gia nhiét méi truong phan img & nhiét do 160°C trong 4 gid. Rét
mdi trudng phan tmg vao nudc d4 va chiét bang etyl ete. Lam kho pha hitu co
bang MgSO4, loc vi cd. Tinh ché cin bing sic ky nhanh bing hén hop sau
lam dung moi rira giai: heptan/AcOEt 70:30. San phim néu & d& muc thu

dugc duéi dang dau khong mau (hiéu suit = 65%).

C15H2()N4O (MW = 272)
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'H-NMR (CDCls, 400 MHz) § (ppm): 0,52 (t, 3H, J = 7,2 Hz), 1,11 (t, 3H, J
=7,2 Hz), 2,47 (m, 2H), 2,89 (q, 2H, J = 7,2 Hz), 3,14 (m, 2H), 3,34 (q, 2H, J
=72 Hz), 3,96 (qu, 1H, J = 7,8 Hz), 7,23 (m, 3H), 7,35 (m, 2H).

SM-ESI: 273 (M+H").

Budc 5: trans—3jan1ihQ—NJV—dietyl—1—phenylxyclobutancarboxamit (1al)

Hoa tan 1 duong lugng hop chit (Ela) trong metanol trong binh thét cd.
Loai khi dung dich trong 30 phit bing khi nito, sau d6, b sung Pd/C (20%
khdi luong). Thdi khi hé (chu ky: chan khéng/khi Hp) va hydro héa méi
trzong phan g trong 3 gid & nhiét d6 phong két hop khudy. Loc chét xuc
tac va lam bay hoi dung méi. Tinh ché cin bang sic ky nhanh bing hén hop
sau 1am dung mdi rira giai: DCM/metanol/NH,OH: 90:9:1. San phdm néu &
dé niuc thu duqé dudi dang dau khong mau (hiéu suat = 70%).

' CysHupN,0 (MW = 246).
'H-NMR (DMSO dg, 400 MHz) & (ppm): 0,50 (t, 3H, J= 7,2 Hz), 1,10 (t,
3H, J=17,2 Hz), 2,11 (m, 2H), 2,92 (q, 2H, J = 6,8 Hz), 3,12 (m, 2H), 3,32 (q,
2H, J = 6,8 Hz), 3,46 (qu, 1H, J = 8,0 Hz), 7,18-7,35 (m, 5H). Tin hiéu tuong
{tmg vé6i H trong NH, khong nhin thiy duoc trén phd.
- SM-ESI: 247 (MH").
Maleat ctia hop chét néu & dé muc

Tao mudi hop chét trudc bing axit maleic d4n dén thu duoc maleat cia
hop chit néu & & muyc & dang bot mau tring.
Mp: 185°C.
'H-NMR (DMSO dg, 400 MHz) § (ppm): 0,42 (t, 3H, J= 7,0 Hz), 1,02 (t,
3H, J = 17,0 Hz), 2,56 (m, 2H), 2,85-2,96 (m, 4H), 3,25 (q, 2H, J = 6,8 Hz),
3,54 (qu, 1H, T = 8,4 Hz), 6,03 (s, 2H), 7,26 (m, 3H), 7,39 (t, 2H, J = 7,6 Hz),
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8,00 (s, 2H). Tin hiéu tuong tng v6i H trong NH2 khong nhin thiy dugc trén-
phd.

*C-NMR (DMSO dg, 100 MHz) & (ppm): 12,02, 12,15, 36,93, 39,19, 40,07,
41,19, 46,61, 124,87, 126,51, 128,71, 136,02, 142,69, 167,19, 171,10.

% 1y thuyét: C 62,97; H 7,23; N 7,73

% tim dugc: C 63,00; H7,17; N 7,78

Vi du 2: trans-3—-amino—N,N-dimetyl-1-phenyixyclobutancarboxamit (1a2) .
| Budc 3: cis—3-hydroxy—N,N-dimetyl-1-phenylxyclobutancarboxamit (D1b)

| Gidng nhu bude 3 duge mb ta trong vi du 1, sir dung dimetylamin thay -
- cho dietylamin. Sén phdm néu & d& muc thu dugce dudi dang diu khong mau

(hidu suét = 89%)).

'H-NMR (CDClL, 400 MHz) 6 (ppm): 2,65 (m, 2H), 2,55 (s, 3H), 2,95 (s,
~ 3H), 2,80 (m, 2H), 4,27 (qu, 1H, J =7_8 Hz), 7,19-7,35 (m, 5H). Tin hiéu
| - twong tng v6i H trong OH khéng nhin thdy dugc trén phd. |

Budc 4: trans—3—azido—N,N—dimetyl-1-phenylxyclobutancarboxamit (E1b)

Gidng nhu budc 4 duge mo ta trong vi du 1. San phim néu & dé muyc -

thu dugc dudi dang chit rin mau be (hidu suit = 95%).

'H-NMR (CDCls, 400 MHz) § (ppm): 2,50 (m, 2H), 2,54 (s, 3H), 2,96 (s,
3H), 3,18 (m, 2H), 3,97 (qu, 1H, J = 7,8 Hz), 7,24 (m, 3H), 7,36 (m, 2H).

Budc 5: frans—3—amino—N,N-dimetyl-1-phenylxyclobutancarboxamit (1a2)

Gibng nhu buéc 5 duge mé ta trong vi du 1. San phim néu & dé muc

thu dugc duéi dang diu khong mau (hiéu suit = 84%)).

C13H18N20 (MW = 218)
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'H-NMR (CDCl;, 400 MHz) & (ppm): 2,13 (m, 2H), 2,55 (s, 3H), 2,95 (s,
3H), 3,15 (m, 2H), 3,47 (qu, 1H, J = 7,8 Hz), 7,19-7,35 (m, 5H). Tin hiéu
- tuong tmg véi H trong NH, khong nhin thiy duoc trén phd.

SM-ESI: 219 (MH)).
Maleat ctia hop chét néu & d& muc

Tao mudi hop chét trudc bing axit maleic ddn dén thu dugc maleat cia

hop chit néu & dé muc & dang b6t mau tréng.
- Mp: 163°C.

"H-NMR (DMSO ds, 400 MHz) 8 (ppm): 2,51 (m, 5H), 2,86 (s, 3H), 2,98
~ (m, 2H), 3,36 (s, 1H), 3,53 (qu, 1H, J = 8,4 Hz), 6,03 (s, 2H), 7,26 (m, 3H),
7,39 (t, 2H, ] = 7,6 Hz), 8,05 (s, 3H).

PC-NMR (DMSO ds, 100 MHz) & (ppm): 35,80, 37,20, 37,34, 39,91, 46,54,
124,94, 126,59, 128,72, 136,00, 142,43, 167,15, 171,68.

% ly thuyét: C 61,07, H 6,63, N 8,38.

% tim dugc: C 60,73, H 6,43, N 8,15.

Vi du 3: trans—3—amino—N,N—dietyl-1—(2—flophenyl)—xyclobutancarboxamit

(I1b)

 Budc 1: Axit cis—3-hydroxy—1—(2—flophenyl)-xyclobutancarboxylic (B2)
Giéng nhu budéc 1 dugc md ta trong vi dul, st dung axit 2—

flophenylaxetic 1am san phim ban du. San phim néu & d& muc thu duogc

dudi dang chét rin mau tring (hidu suit = 49%).

C11H11FO3 (MW = 210)

'H-NMR (CDCl;, 400 MHz) & (ppm): 2,80 (m, 2H), 2,97 (m, 2H), 4,29 (qu,

1H, J= 6,4 Hz), 7,04-7,23 (m, 4H). Céc tin hi€u twong tmg véi H trong OH

trong rugu va axit khong nhin thiy duoc trén phd.
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SM-ESI: 211 (MH)).

Budc 2: 4-(2—flophenyl)-2—oxabixyclo[2.1.1]hexan—3—on (C2)
Gidng nhu buéc 2 'duqc mo ta trong vi du 1. San phdm néu & dé muc

-~ thu dugc dudi dang ddu khong mau (hiéu suit = 81%).

Ci;HoFO, (MW = 192). »

- '"H-NMR (CDCls, 400 MHz) 6 (ppm): 2,75 (m, 2H), 2,99 (m, 2H), 5,01 (s,

1H), 7,07-7,42 (m, 4H).

SM-ESI: = 193 (MH").

Bude 3: cis—3-hydroxy-N,N—dietyl-1--(2-flophenyl)-xyclobutancarboxamit
(D2a)

Giéng nhu budc 3 cia vi du 1. San phém néu & dé muc thu duge dudi
* dang chét rin mau tring (hiéu suét = 85%).
C15H20N02F (MW = 265)
'H-NMR (CDCl;, 400 MHz) & (ppm): 0,47 (t, 3H, J = 6,8 Hz), 1,10 (t, 3H, J
- =6,8 Hz), 2,77-2,89 (m, 4H), 2,95 (m, 2H), 3,31 (m, 2H), 4,32 (qu, 1H, J =
6,8 Hz), 7,04 (t, 1H, J= 17,8 Hz), 7,15 (t, 1H, J = 7,8 Hz), 7,26 (m, 1H), 7,37
(t, 1H, J = 7,8 Hz). Tin hiu tuong tmg v&i H trong OH khong nhin thdy duoc
trén phé.
SM-ESI: 266 (MH").
Budc 4: trans—3—azido—N,N—dietyl-1-(2—flophenyl)—xyclobutancarboxamit
(E2a)

Giéng nhu budc 4 duge mb ta trong vi du 1. San phdm néu & dé muc
thu dugc dudi dang diu khéng mau (hiéu suat = 75%).

C15H19N4OF (MW = 290)
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'H-NMR (CDCl,, 400 MHz) & (ppm): 0,42 (t, 3H, J = 7,0 Hz), 1,10 (t, 3H, J
= 7,0 Hz), 2,55 (m, 2H), 2,98 (q, 2H, J = 7,0 Hz), 3,19 (m, 2H), 3,31 (q, 2H, J
=7,0 Hz), 4,02 (qu, 1H, J = 8,0 Hz), 7,03 (m, 1H) , 7,14-7,29 (m, 3H).
SM-ESI: 291 (MH").

Buéce 5: trans—-3—amino-N,N-dietyl-1—(2—flophenyl)—xyclobutancarboxamit
(1b)

Gibng nhu bude 5 duge mé ta trong vi du 1. San phim néu & d& muc
thu duogc dudi dang dau khong mau (hidu suit = 90%).
C15H21N20F (IVIW = 264) A
"H-NMR (CDCls, 400 MHz) & (ppm): 0,42 (t,3H,J=6,8 Hz), 1,10 (t, 3H,J
- =6,8 Hz), 2,19 (m, 2H), 3,00 (q, 2H, J = 6,8 Hz), 3,17 (m, 2H), 3,31 (q, 2H, J
= 6,8 Hz), 3,53 (qu, 1H, J = 8,0 Hz), 7,00 (m, 1H) , 7,11-7,31 (m, 3H). Tin
hiéu twong tmg véi H trong NH, khong nhin thiy dugc trén phd.
SM-ESI: 265 (MH).
Maleat cta hop chét néu & dé myc.

Tao mubi hop chét trudc bing axit maleic din dén thu duge maleat ciia
hop chit néu & & muc & dang bot mau tréng.
Mp: 193°C.
'H-NMR (DMSO dg, 400 MHz) & (ppm): 0,01 (t, 3H, J= 6,8 Hz), 0,77 (t,
3H, J=6,8 Hz), 2,36 (m, 2H), 2,72 (m, 4H), 2,97 (q, 2H, J = 6,8 Hz), 3,22 (s,
1H), 3,38 (qu, 1H, J = 8,0 Hz), 5,81 (s, 2H), 6,94 (m, 1H), 7,04-7,14 (m, 2H),
7,33 (m, 1H), 7,75 (s, 3H).
C-NMR (DMSO ds, 100 MHz) § (ppm): 12,00, 12,20, 36,14, 39,97, 40,60,
41,19, 43,60, 115,71 (d, *Jcr = 21 Hz), 124,64 (d, *Tcr = 4 Hz), 128,00 (d,

Tor = 5 Hz), 128,80 (d, *Jcr = 8 Hz), 130,07 (d, 2Jcr = 13 Hz), 136,04,
158,52, 160,96, 167,14, 169,93.
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% 1y thuyét: C 59,99, H 6,62, N 7,36.

% tim dugc: C 60,15, H 6,48, N 7,20.

Vidu 4: trans—3—amino—N,N—dietyl—1—(3—ﬂophenyl)—xyclobutmlcarboxamit
(c) |
Budc 1: Axit cis—3-hydroxy—1—(3—flophenyl)-xyclobutancarboxylic (B3)

Gibng nhu buéc 1 cua vidu 1 bang cach sir dung axit 3—flophenylaxetic
]am axit ban dau. San phém néu & dé muc thu dugc dudi dang chét rin mau

trang (hidu sudt = 52%)). |
‘C11H11F03 (MW = 210)

 'H-NMR (DMSO dg, 400 MHz) & (ppm): 2,50 (m, 2H), 2,75 (m, 2H), 3,86
(qu, 1H, T =7,2 Hz), 5,18 (s, 1H), 7,07-7,21 (m, 3H), 7,40 (m, 1H), 12,40 (s,
1H). |

SM-ESI: 211 (MH").
Buéc 2: 4-(3—flophenyl)-2—oxabixyclo[2.1.1]hexan—3—on (C3)

Gidng nhu bude 2 duge md ta trong vi du 1. San pham néu & d& muc

thu dugc dudi dang diu khéng mau (hiéu sudt = 91%).
CHHQOZF (MW = 192)

'H-NMR (DMSO dg, 400 MHz) & (ppm): 2,83 (s, 4H), 5,09 (s, 1H), 7,15
7,22 (m, 3H), 7,38-7,47 (m, 1H).

SM-ESI: 193 (MH).

Budc 3: cis—3-hydroxy—N,N—dietyl-1-(3—flophenyl)—xyclobutancarboxamit
(D3a)

Giong nhu budce 3 cuia vi du 1. San pham néu & dé muc thu duge dudi

dang chét rin mau tring (hiéu suit = 92%).
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C15H20N02F (MW = 265)

'H-NMR (DMSO dg, 400 MHz) 8 (ppm): 0,62 (t, 3H, J = 7,2 Hz), 0,97 (t,
3H, J = 7,2 Hz), 2,50 (m, 2H), 2,66 (m, 2H), 2,86 (q, 2H, J = 7,2 Hz), 3,19 (q,

'2H, J = 7,2 Hz), 4,05 (m, 1H), 5,12 (d, 1H, J = 6,8 Hz), 7,04-7,15 (m, 3H), -

7,39 (m, 1H).
'SM-ESI: 266 (MH").

- Budc 4: trans—3—azi‘do—N,N—dietyl—1—(3—ﬂophenyl)—xyclobutancarboxamit
- (E3a)
Gidng nhu buéc 4 duge md ta trong vi dy 1. San phidm néu & d& muc

thu dugc dudi dang dau khong mau (hiéu sudt = 72%);

"H-NMR (DMSO ds, 400 MHz) § (ppm): 0,59 (t, 3H, J = 7,2 Hz), 1,00 (t,
3H, J = 7,2 Hz), 2,40 (m, 2H), 2,86 (q, 2H, J = 7,2 Hz), 3,04 (m, 2H), 3,24 (q,
2H, T = 7,2 Hz), 4,07 (m, 1H), 7,04-7,15 (m, 3H), 7,39 (m, 1H).

Budc 5: trans-3-amino-N,N-dietyl-1-(3—flophenyl)—xyclobutancarboxamit
(10) |
Gidng nhu buéce 5 dwoc md ta trong vi du 1. San phim néu & d& muc

 thu duoc dudi dang diu khong mau (hiéu suit = 93%).
C1sHyN,OF (MW = 264).

SM-ESI: 265 (MH)).

Maleat ciia hop chét néu & d& muc

Tao mudi hop chét trrde bing axit maleic din dén thu duge maleat ctia

hop chéit néu & d& muc & dang bot mau tréng.
Mp: 174°C.

'H-NMR (DMSO dg, 400 MHz) & (ppm): 0,49 (t, 3H, J= 7,0 Hz), 1,02 (t,
3H, J=7,0 Hz), 2,56 (m, 2H), 2,91 (m, 4H), 3,26 (q, 2H, J = 7,0 Hz), 3,35 (s,
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1H), 3,53 (qu, 1H, J = 8,4 Hz), 6,03 (s, 2H), 7,01 (d, 1H, J = 8,0 Hz), 7,09
7,20 (m, 2H), 7,42 (m, 1H), 7,99 (s, 3H).

">C-NMR (DMSO d, 100 MHz) & (ppm): 12,10, 36,93, 39,23, 39,91, 41,18,
46,40, 111,03 (d, *Jor = 22 Hz), 113,39 (d, e r = 21 Hz), 121,11 (d, T p = |
2 Hz), 130,77 (4, *Jcr= 9 Hz), 136,02, 145,55 (4, *Tor = 7 Hz), 161,21,
163,64, 167,14, 170,60.

% ly thuyét: C 59,99, H 6,62, N 7,36.

% tim dugc: C 59,11, H 6,40, N 7,07.

Vi du 5: trans—3—amino—N,N-dietyl-1—(3—metoxyphenyl)-

xyclobutancarboxamit (1d)

Budc 1: Axit cis—3~hydroxy-1—(3—metoxyphenyl)-xyclobutancarboxylic
(B4)

" Gibng nhu budc 1 cta vi du 1, st dung 3-metoxyphenylaxetic thay cho
axit phenylaxetic. San phim néu & dé muc thu duoc du6i dang chét rin mau

trang (hiéu sudt=>5 0%).
C12H1404 (MW = 222)

'H-NMR (DMSO dg, 400 MHz) & (ppm): 2,50 (m, 2H), 2,73 (m, 2H), 3,75
(s, 3H), 3,86 (qu, 1H, J = 7,2 Hz), 5,14 (s, 1H), 6,82 (dd, 1H, J = 8,0 Hz va ]
= 2,0 Hz), 6,87 (s, 1H), 6,93 (d, 1H, J = 8,0 Hz), 7,26 (t, 1H, J = 8,0 Hz),
12,23 (s, 1H).

SM-ESI: 222.
Budc 2: 4—(3-metoxyphenyl)-2—oxabixyclo[2.1.1]hexan—3—on (C4)

Gidng nhu bude 2 dugc mé ta trong vi du 1. San phdm néu & d& muc

thu dugc dudi dang ddu khéng mau (hiéu sudt = 85%).

C12H1202 (MW = 188)
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TH-NMR (DMSO d, 400 MHz) & (ppm): 2,80 (m, 4H), 3,76 (s, 3H), 5,06 (s,
1H), 6,87-6,91 (m, 3H), 7,30 (t, 1H, T = 8,0 Hz).
SM-ESI: 189 (MH").

Budc 3: cis—-3-hydroxy—N,N—dietyl-1—(3—metoxyphenyl)—
xyclobutancarboxamit (D4a)

Gidng nhu buée 3 dugc mé ta trong vi du 1. San phim néu & d muc

thu dugc dudi dang‘chét rén mau tring (hiéu suit = 92%).
C16H23NO3 (MW = 277)

'"H-NMR (DMSO ds, 400 MHz) & (ppm): 0,62 (t, 3H, J = 6,8 Hz), 0,97 (t,

3H, ] = 6,8 Hz), 2,50 (m, 2H), 2,64 (m, 2H), 2,86 (q, 2H, J = 6,8 Hz), 3,19 (q, _

2H, J = 6,8 Hz), 3,73 (s, 3H), 4,06 (se, 1H, J= 7,6 Hz), 5,08 (d, 1H, J = 7.2
" Hz), 6,81 (m, 2H), 6,89 (d, 1H, J = 7,6 Hz), 7,27 (m, 1H).

SM-ESI: 278 (MH").
‘Budc 4: trans—3-azido-N,N—dietyl-1-(3-metoxyphenyl)—
xyclobutancarboxamit (E4a)
Gibng nhu bude 4 duge mo ta trong vi du 1. San phim néu & dé muc

thu dugc dudi dang ddu khong mau (hiéu suét = 82%).
‘ C16H22N402 (MW = 302) o

'H-NMR (DMSO dg, 400 MHz) & (ppm): 0,59 (t, 3H, J = 6,8 Hz), 1,00 (t,
3H, J = 6,8 Hz), 2,40 (m, 2H), 2,86 (q, 2H, J = 6,8 Hz), 3,05 (m, 2H), 3,24 (q,
2H, J = 6,8 Hz), 3,74 (s, 3H), 3,95 (qu, 1H, J= 7,6 Hz), 6,76 (m, 1H), 6,83
(m, 2H), 7,30 (m, 1H).

SM-ESI: 303 (MH").
Budc 5: trans—-3—amino—-N,N—dietyl-1—(3—metoxyphenyl)—
xyclobutancarboxamit (1d) '
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Gidng nhu budc 5 duoc mé ta trong vi du 1. San phidm néu & d& muc

thu dugc dudi dang diu khéng mau (hiéu suit = 88%).
C16H24N202 (MW = 276)

'"H-NMR (DMSO ds, 400 MHz) § (ppm): 0,50 (t, 3H, J = 7,0 Hz), 1,00 (t,
3H, J = 7,0 Hz), 2,02 (m, 2H), 2,83 (m, 4H), 3,10 (qu, 1H, J = 8,0 Hz), 3,23
(g, 2H, T =7,2 Hz), 3,33 (s, 2H), 3,73 (s, 3H), 6,73-6,79 (m, 3H), 7,25 (t, 1H,
T=38,0 Hz).

SM-ESI: 277 (MH").
- Maleat cua hgp chét néu & dé muc

Tao mubi hop chét trudc bang axit maleic din dén thu duoc maleat cta
hop chit néu & dé muc & dang bot mau tring.
Mp: 156°C.
"H-NMR (DMSO dg, 400 MHz) & (ppm): 0,47 (t, 3H, J = 6,8 Hz), 1,02 (t,
3H, J= 6,8 Hz), 2,55 (m, 2H), 2,89 (m, 4H), 3,26 (q, 2H, J = 6,8 Hz), 3,35 (s,
1H), 3,52 (qu, 1H, J = 8,4 Hz), 3,75 (s, 3H), 6,03 (s, 2H), 6,78-6,86 (m, 3H),
7,31 (t, 1H, J= 8,0 Hz), 7,98 (s, 3H).

3C-NMR (DMSO ds, 100 MHz) & (ppm): 12,11, 36,98, 39,23, 39,99, 41,23,
46,57, 55,03, 111,05, 111,54, 117,12, 129,89, 136,03, 144,22, 159,54, 167,12,
171,02. |

% 1y thuyét: C 61,21, H7,19, N 7,14.

% tim dugc: C 61,38, H 7,09, N 6,98.

Vi du 6: trans—3—amino—N,N—dietyl-1—(3—clophenyl)—xyclobutancarboxamit
(le)
Budéc 1: Axit cis—3-hydroxy—1—(3—clophenyl)—xyclobutancarboxylic (B5)
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Giéng nhu buéc 1 dwoc méd ta trong vi du 1, st dung axit 3-
clophenylaxetic 1am axit ban d4u. Hop chit néu & d& muc thu dugc duéi dang

chét rin mau tréng (hiéu sut=>5 2%).
: C11H1103C1 (MW= 226,5)

'H-NMR (DMSO ds, 400 MHz) § (ppm): 2,50 (m, 2H), 2,75 (m, 2H), 3,86
(qu, 1H, J =7,2 Hz), 5,19 (s, 1H), 7,31-7,40 (m, 4H), 12,44 (s, 1H).

Budc 2: 4-(3—clophenyl)-2—oxabixyclo{2.1.1]hexan—3—on (C5)

Giong nhu budc 2 duge md ta trong vi du 1. San pham néu & dé muc

thu dugc dudi dang diu khong mau (hidu suit = 78%).
- C11HoO,C1 (MW = 208).

'H-NMR (DMSO dg, 400 MHz) & (ppm): 2,84 (m, 4H), 5,09 (s, 1H), 7,29—
7,45 (m, 4H).

SM-ESI: 209 (MH).

~ Budc 3: cis-3-hydroxy—N,N-dietyl-1—(3—clophenyl)—xyclobutancarboxamit
(D5a) |

Gibng nhu buée 3 duge mé ta trong vi du 1. Hop chét néu & dé muc thu

duoc dudi dang chit rin mau tréng (hiéu suit = 99%).
© C15HpoNO,Cl (MW = 281,5).

'H-NMR (DMSO dg, 400 MHz) & (ppm): 0,63 (t, 3H, J = 6,8 Hz), 0,96 (t,
3H, J = 6,8 Hz), 2,51 (m, 2H), 2,66 (m, 2H), 2,86 (q, 2H, J = 6,8 Hz), 3,19 (q,
2H, J = 6,8 Hz), 4,05 (qu, 1H, J = 7,6 Hz), 5,13 (s, 1H), 7,29-7,41 (m, 4H).

SM-ESI: 282,1 (MH)).

- Budc 4: trans—3—(dioxoisoindolin—2—yl)-N,N—dietyl-1—(3—clophenyl)—
xyclobutancarboxamit (F5a).

* Trong binh thét cb dudi khi quyén nito, bd sung 1 duong lugng hop
chét (D5a), 1,1 dwong luong triphenylphosphin, 1,05 ducng luong phtalimit
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va THF. Tiép theo, bd sung timg giot 1,2 duong Ilugng
diisopropyldiazodicarboxylat (DIAD) va khudy & nhiét d6 phong trong
16 gio. B6 sung nudc va chiét bing DCM. Lam khd pha hitu co bing
Na,SOs, loc va c6. Tinh ché cin bing sic ky nhanh bing hdn hop sau 1am
dung méi rira giai: heptan/AcOEt: 80:20. San phim néu & d& muc thu dugc

v6i hidu suét bing 77%.
C23H23N203C1 (MW = 410,5)

'H-NMR (CDCls, 400 MHz) & (ppm): 0,67 (t, 3H, J = 7,2 Hz), 1,18 (t, 3H, J
=17,2 Hz), 2,91 (q, 2H, ] = 7,2 Hz), 3,11 (m, 2H), 3,35 (m, 2H), 3,42 (q, 2H, J
=17,2 Hz), 4,79 (qu, 1H, J = 8,8 Hz), 7,23 (m, 1H), 7,32 (m, 2H), 7,41 (s, 1H),

7,73 (m, 2H), 7,83 (m, 2H).

SM-ESI: 411,1 (MH)).

Budc 5: trans—3-amino—N,N-dietyl-1—(3—clophenyl)—xyclobutancarboxamit
(le)
 Cho hop chit (F5a) trong dung dich vao etanolamin trong binh thét cd.
Gia nhiét méi trudng phan Umg & nhiét 46 60°C trong 1gis 30. B4 sung hdn
hop chira d4 va nuée, khudy trong 15 phut va chiét bing AcOEt. Rua pha hiru
co bing dung dich NaCl bdo hoa va gan. Lam khé pha hitu co bing MgSO,,
loc va cd. Tinh ché cin bing sic ky nhanh biang hén hop sau lam dung moi
rira gidi: DCM/metanol/NH,OH: 90:9:1. San phidm néu & d& muc thu dugc
v6i hiéu suét bing 40%. |

C15H21N,OC1 (MW = 280,5).

'H-NMR (CDCl;, 400 MHz) & (ppm): 0,58 (t, 3H, J = 7,2 Hz), 1,10 (t, 3H, J
=7,2 Hz), 2,08 (m, 2H), 2,91 (q, 2H, J = 7,2 Hz), 3,11 (m, 2H), 3,34 (q, 2H, J
= 17,2 Hz), 3,46 (qu, 1H, J = 8,0 Hz), 7,12 (dd, lH,‘ J=7,6 Hzval] = 1,2 Hz),
7,19 (m, 2H), 7,26 (m, 1H). Tin hiéu tuong tng v&i H trong NH, khong nhin
thdy duoc trén pho.
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SM-ESI: 281,1 (MH)).

Maleat ciia hop chit néu & dé muc
Tao mubi hop chit trudc bing axit maleic din dén thu dwoc maleat cta -

hop chét néu & d& muc & dahg bot miu tréng.

Mp: 167°C.

'H-NMR (DMSO dg, 400 MHz) 3 (ppm): 0,50 (t, 3H, J= 6,8 Hz), 1,02 (t,

3H, J = 6,8 Hz), 2,56 (m, 2H), 2,86-2,95 (m, 4H), 3,26 (m, 2H), 3,34 (s, 1H),

| 3,54 (qu, 1H, J = 8,0 Hz), 6,03 (s, 2H); 7,15 (d, 1H, J = 7,6 Hz), 7,34-7,44
(m, 3H), 8,00 (s, 3H).

PC-NMR (DMSO ds. 100 MHz) & (ppm): 12,09, 12,12, 36,88, 39,19, 39,90,
41,14, 46,37, 123,76, 124,94, 126,61, 130,65, 133,51, 136,00, 145,09,
167,14, 170,54.

% 1y thuyét: C 57,50, H 6,35, N 7,06.

% tim dugc: C 57,36, H 6,26, N 6,68.

Vi du 7: trans—3—amino—N,N—dietyl-1—-(3—metylphenyl)—
xyclobutancarboxamit (1f) |
Budce 1: Axit cis—3—hydroxy—1—(3—metylphenyl)—xyclobutancarboxylic (B6).

Gibng nhu budc 1 clia vi du 1, st dung axit 3—metylphenylaxetic thay
cho axit phenylaxetic. San phim néu & d& muc thu duoc duéi dang chét rin
mau tring (hiéu suit = 40%).

C12H1403 (MW = 206)

'H-NMR (CDCl;, 400 MHz) & (ppm): 2,35 (s, 3H), 2,73 (m, 2H), 2,94 (m,
2H), 4,21 (qu, 1H, J = 6,4 Hz), 7,08 (d, 1H, J= 7,6 Hz), 7,16 (s, 2H), 7,24
(m, 1H). Céc tin hi¢u twong tmg véi H trong OH trong rugu va axit khong

nhin thdy dugc trén phd.
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SM-ESTI: 205.
Budéc 2: 4-(3—metylphenyl)-2—oxabixyclo[2.1.1]hexan—3—on (C6)
‘Gibng nhu budc 2 dugc md ta trong vi du 1. San phim néu & d& muc
thu dugc dudi dang diu khong mau (hiéu suét = 74%).
Ci2H120, MW = 188).
"H-NMR (DMSO ds, 400 MHZ) d (ppm): 2,37 (s, 3H), 2,70 (m, 2H), 2,87
- (m, 2H), 4,96 (s, 1H), 7,09-7,30 (m, 4H).
~ SM-ESI: 189 (MH)).
Bude 3: cis—3-hydroxy—N,N—-dietyl—1—(3—metylphenyl)—
) xyclobutancarboXamit (D6a)
Giéng nhu buédc 3 dugc mé ta trong vi du 1. San phim néu & d& muc
thu dugc véi hidu suét bing 77%.
'H-NMR (CDCls, 400 MHz) & (ppm): 0,65 (t, 3H, J = 7,2 Hz), 1,08 (t, 3H, J
=17,2 Hz), 2,69 (s, 3H), 2,73 (m, 2H), 2,81 (m, 2H), 2,90 (q, 2H, J = 7,2 Hz),
3,31 {(q, 2H, J = 7,2 Hz), 4,35 (qu, 1H, J = 7,4 Hz), 7,04 (m, 1H), 7,11 (m,
2H), 7,23 (m, 1H). Tin hiéu twong tmg v&i H trong OH khéng nhin thiy dugc.
trén phd. |
Buc’r@ 4: trans—3—azido—N,N—dietyl-1—(3—metylphenyl )
xyclobutancarboxamit (E6a)
Gibng nhu budc 4 duoc mé ta trong vi du 1. San phim néu & d& muc
fhu dugc voi hiéu suét bﬁng 70%.
"H-NMR (CDCl;, 400 MHz) § (ppm): 0,54 (t, 3H, J = 7,2 Hz), 1,11 (t, 3H, J
=17,2 Hz), 2,34 (s, 3H), 2,47 (m, 2H), 2,89 (q, 2H, J = 7,2 Hz), 3,12 (m, 2H),

3,34 (q, 2H, J = 7,2 Hz), 3,95 (qu, 1H, J = 7,8 Hz), 7,04 (m, 3H), 7,23 (m,
1H).
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Buéc 5: trans—3—amino—N,N—dietyl-1—(3—metylphenyl)-
- xyclobutancarboxamit (1f)

Gidng nhu buéc 5 duge mé ta trong vi du'l. San phdm néu & d& muc
thu dugc véi hidu suit bing 57%.
C16H24N20 (MW =260)
: 4.-1H—NMR (CDCl;, 400 MHz) 6 (ppm): 0,52 (t, 3H, J = 7,2 Hz), 1,10 (t, 3H, J
=17,2 Hz), 2,11 (m, 2H), 2,33 (s, 3H), 2,92 (q, 2H, J = 7,2 Hz), 3,10 (m, 2H),
3,33 (q, 2H, J = 7,2 Hz), 3,44 (qu, 1H, J = 8,0 Hz), 7,03 (m, 3H), 7,21 (m,
1H). Tin hiéu twong tmg v&i H trong NH, khong nhin thiy duoc trén phd.
SM-ESI: 261 (MH"). .

Maleat ctia hop chét néu & dé muc

Tao mubi hop chit trude bﬁng axit maleic din dén thu dirgc maleat ctia

hop chét néu & dé muc & dang bot mau tring.
Mp: 173°C.

'H-NMR (DMSO dg, 400 MHz) § (ppm): 0,45 (t, 3H, J = 6,8 Hz), 1,02 (4,
3H, J = 6,8 Hz), 2,31 (s, 3H), 2,52 (m, 2H), 2,89 (m, 4H), 3,25 (q, 2H, ] = 6,8
Hz), 3,52 (qu, 1H, J = 8,4 Hz), 6,02 (s, 2H), 7,05 (m, 3H), 7,27 (t, 1H, J =
7,6 Hz), 8,00 (s, 2H). Tin hiéu twong tmg v6i H trong NH2 khéng nhin thay
dugc trén phd.
~ PC-NMR (DMSO ds, 100 MHz) & (ppm): 12,07, 12,13, 21,05, 36,97, 39,15,
40,09, 41,18, 46,56, 48,53, 121,99, 125,43, 127,15, 128,63, 136,07, 137,88,
142,66, 167,21, 171,19.
% 1y thuyét: C 63,81, H 7,50, N 7,44.

% tim dugc: C 63,93, H 7,45, N 7,27.

-42-



20209
Vi du 8: trans—3-amino—N,N—dietyl-1—(2—flo-3—clophenyl)—
xyclobutancarboxamit (1g)

Budce 1: Axit cis—3—hydroxy—1—(2—ﬂo—3—clophenyl)—Xyclobutancarboxylic
(B7) |

Gidng nhu buée 1 cia vi du 1, sit dung axit 2—flo-3—clophenylaxetic

- thay cho axit phenylaxetic. San phim néu & d& muc thu dugc dudi dang chit

rin mdu tring (hiéu suit = 30%).
C11H10FC103 (MW = 244,5)

~ '"H-NMR (DMSO d¢, 400 MHz) & (ppm): 2,58 (m, 2H), 2,75 (m, 2H), 3,93
(qu, 1H, J = 7,6 Hz), 5,33 (s, 1H), 7,22 (m, 1H), 7,52 (m, 2H), 12,56 (m, 1H).

SM-ESI: 243,0.
- Budc 2: 4-(2-flo-3—clophenyl)-2—-oxabixyclo[2.1.1]hexan—3—on (C7)

Giong nhu budc 2 dugc m6 ta trong vi du 1. San pham néu & d& muc

thu dugc dudi dang dau khéng mau (hiéu suét = 66%).
C11H802CIF (MW = 226,5)

'"H-NMR (DMSO dg, 400 MHz) & (ppm): 2,89 (s, 4H), 5,16 (s, 1H), 7,22—
7,29 (m, 2H), 7,61 (m, 1H).

SM-ESI: 227 (MH").

Budc 3: cis-3-hydroxy-N,N-dietyl-1—(2—flo-3—clophenyl)—

xyclobutancarboxamit (D7a)

Giong nhu budce 3 duoc mod ta trong vi du 1. San pham néu & d& muc

thu dugc v6i higu suét bing 87%.
C15H19N02C1F (MW = 299,5)

"H-NMR (DMSO d, 400 MHz) & (ppm): 0,35 (t, 3H, J= 7,0 Hz), 0,96 (t,
3H, J=7,0 Hz), 2,57 (m, 2H), 2,67 (m, 2H), 2,87 (q, 2H, T = 7,0 Hz), 3,16 (q,

-43-



20209

2H, J = 7,0 Hz), 4,00 (se, 1H, J = 8,0 Hz), 5,02 (d, 1H, J = 7,2 Hz), 7,27 (t,
1H, J = 8,0 Hz), 7,50 (t, 1H, J = 8,0 Hz), 7,65 (t, 1H, J = 8,0 Hz).
SM-ESI: 300 (MH").
Budc 4: trans—3—dioxoisoindolin—2—yl)-N,N—dietyl-1-(2—flo—3—
clophenyl)—xyclobutancarboxamit (F7a)

Gidng nhu budc 4 duge md ta trong vi du 6. San phim néu & d& muc
thu duoc vé6i hiéu suét béng 45%.
C23H22FC1N203 (MW = 428,5)
'"H-NMR (CDCls, 400 MHz) & (ppm): 0,29 (t, 3H, J = 6,8 Hz), 1,04 (t, 3H, J
= 6;8 Hz), 2,94-3.04 (m, 4H), 3,22-3,28 (m, 4H), 4,61 (qu, 1H, J = 8,8 Hz),
7,35 (t, 1H,J=8,0 Hz), 7,54 (t, 1H, J= 8,4 Hz), 7,62 (t, 1H, ] = 7,2 Hz), 7,83
(s, 4H).
SM-ESI: 429 (MH)).
Buéc 5: trans—3—amino—N,N—-dietyl-1—(2—flo-3—clophenyl)-
xyclobutancarboxamit (1g)

Gidng nhu budc 5 duge md ta trong vi du 6. San phim néu & dé muc
thu dugc véi hiéu suét bang 93%.
C15HoFCIN,O (MW = 298.5).
'"H-NMR (DMSO d, 400 MHz) & (ppm): 0,27 (t, 3H, J= 6,8 Hz), 0,97 (t,
3H, J = 6,8 Hz), 2,08 (m, 2H), 2,88-2,94 (m, 4H), 3,17-3,25 (in, 3H), 7,26 (t,
1H, J = 8,0 Hz), 7,44-7,49 (m, 2H). Tin hiéu tuong Gng véi H trong NH,
| khong nhin thiy dugc trén phd.
SM-ESI: 299 (MH").
Maleat ctia hop chét néu & d& muc

Tao mubi h(jp chét true bing axit maleic dAn dén thu dugce maleat cia

hop chét néu & && muc & dang bot mau tréng.

-44-



20209
Mp: 179°C.
'H-NMR (DMSO ds, 400 MHz) & (ppm): 0,26 (t, 3H, J= 6,8 Hz), 0,99 (t,
3H, J = 6,8 Hz), 2,60 (m, 2H), 2,91-3,00 (m, 4H), 3,20 (q, 2H, J = 6,8 Hz),
3,34 (s, 1H), 3,61 (qu, 1H, J = 8,4 Hz), 6,02 (s, 2H), 7,32 (t, 1H, J = 8,0 Hz),
7,52-7,57 (m, 2H), 7,97 (s, 3H).
3C-NMR (DMSO ds, 100 MHz) & (ppm): 12,15, 12,21, 36,19, 40,08, 40,56, -
41,16, 43,81, 120,16, 125,59, 127,11, 129,12, 132,00, 136,11, 153,74, 156,22,
167,19, 169,48. T
% 1Y thuyét: C 55,01, H 5,83, N 6,75.

% tim duogc: C 54,73, H 5,98, N 6,46.

Vi du 9: trans—3—amino—N,N—dietyl-1—(2,5—diflophenyl)—
xyclobutancarboxamit (1 h)
Budc 1: Axit cis—3-hydroxy-1-(2,5-diflophenyl)-xyclobutancarboxylic (B8)
Giéng_ nhu buéc 1 dugc mo ta trong vi du 1, st dung axit 2,5-
diflophenylaxetic 1am axit ban d4u. San phdm néu & d& muc thu duoc dudi
dang chit rin mau tring (hiéu suit = 69%).
'H-NMR (DMSO dg, 400 MHz) § (ppm): 2,55 (m, 2H), 2;7 1 (m, 2H), 3,94
(qu, 1H, J =7,2 Hz), 5,32 (s, 1H), 7,12-7,23 (m, 2H), 7,41 (m, 1H), 12,48 (s,
1H).
Buéc 2: 4-(2,5-diflophenyl)-2—oxabixyclo[2.1.1]hexan-3—on (C8)
Gidng nhu buéc 2 dugc md ta trong vi du 1. San phidm néu & dé muc
thu dugc dudi dang dau khéng mau (hiéu suét = 91%).
CiHgF,0, (MW = 210).
'H-NMR (CDCls, 400 MHz) & (ppm): 2,77 (m, 2H), 2,98 (m, 2H), 5,01 (s,
1H), 6,93-7,08 (m, 3H).
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SM-ESI: 228 (M+NH4").
Buéc 3: cis—3-hydroxy—N,N—-dietyl-1—(2,5—diflophenyl )
xyclobutancarboxamit (D8a)

Giéng nhu bude 3 cia vi du 1. San phém néu & d& muc thu duge dudi
dang chit rdn mau tring (hiéu suit = 100%).

CisH1oNOLF, (MW = 283).

" '"H-NMR (CDCl;, 400 MHz) & (ppm): 0,56 (t, 3H, J = 6,8 Hz), 1,09 (t, 3H, J
= 6,8 Hz), 2,82 (m, 5H), 2,95 (q, 2H, J = 6,8 Hz), 3,31 (q, 2H, J = 6,8 Hz),
4,32 (qu, 1H, T = 7,2 Hz), 6,91-7,11 (m, 3H).

SM-ESI: 284 (MH)).

Buéc 4: trans—3—azido—N,N—dietyl-1—2,5—diflophenyl )
xyclobutancarboxamit (E8a)

Gibng nhu bu6c 4 duoc mé ta trong vi du 1. San phim néu & d& muc
thu duoc dudi dang ddu khong mau (hidu suét = 76%).

C15H1sN4,OF, (MW = 308).

'H-NMR (CDCls, 400 MHz) & (ppm): 0,51 (t, 3H, J = 7,2 Hz), 1,10 (t, 3H, J
=7,2 Hz), 2,51 (m, 2H), 2,98 (q, 2H, J = 7,2 Hz), 3,19 (m, 2H), 3,32 (q, 2H, J
=7,2 Hz), 4,02 (qu, 1H, J = 8,0 Hz), 6,90-7,04 (m, 3H). |
SM-ESI: 309 (MH").

Budec 5: trans—3—amino—N,N—dietyl-1—2,5—diflophenyl)—
xyclobutancarboxamit (1 h)

Cho 1 duong luong hop chit (E8a) vao binh thét ¢b va hoa tan trong 20
thé tich THF. Khudy duéi khi quyén nito, sau d6, bd sung 1 thé tich nuéc va
1,5 duong lugng triphenylphosphin. Tién hanh khudy qua dém. Lam bay hoi
: THF dudi 4p suét giam va thim cén thu duge bing nudce va chiét hai 14n béng

DCM. Lam kh6 pha hiru co trén MgSOs, loc, sau d6, 1am bay hoi dung moi
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duéi 4p suét giam. Dau thu duge dugc tinh ché bing sic ky nhanh bang hén
hop sau 1am dung méi rira giai: DCM/metanol/NH,OH 95:4,5:0,5. San phém
néu & d& muc thu duoc dudi dang dau khéng mau véi hidu suit bing 97%.
C15H20N20F2 (MW = 282)
'H-NMR (CDCl,, 400 MHz) & '(ppm'): 0,51 (t, 3H, J=6,8 Hz), 1,10 (t, 3H, J
= 6,8 Hz), 2,15 (m, 2H), 2,99 (q, 2H, J = 6,8 Hz), 3,16 (m, 2H), 3,32 (q, 2H, J
= 6,8 Hz), 3,52 (qu, 1H, J = 8,0 Hz), 6,85-7,02 (m, 3H). Tin hiéu twong ung
v6i H trong NH, khong nhin thiy duoc trén phd.
SM-ESI: 283 (MH").
Maleat éﬁa hop chét néu & dé muc

Tao mudi hop chét trude bang axit maleic din dén thu duoc maleat ctia
hop chét néu & d& muc & dang bt mau tréng.
Mp:184°C.
1H—NMR‘(DMSO ds, 400 MHz) S (ppm): 0,31 (t, 3H, J= 6,8 Hz), 0,99 (t,
3H, J = 6,8 Hz), 2,58 (m, 2H), 2,93-2,97 (m, 4H), 3,20 (q, 2H, J = 6,8 Hz),
3,34 (s, 1H), 3,59 (qu, 1H, J = 8,4 Hz), 6,02 (s, 2H), 7,13-7,30 (m, 2H),
7,49-17,53 (m, 1H), 7,97 (s, 3H).

*C-NMR (DMSO .d6, 100 MHz) 6 (ppm): 12,04, 12,15, 36,08, 40,00, 40,61,
41,20, 43,48, 114,90, 117,2, 124,37, 132,1, 136,00, 154,6, 157,05, 157,13,
159,51, 167,12, 169,41.

% ly thuyét: C 57,28, H 6,07, N 7,03.

% tim dugc C: 57,21, H 6,01, N 6,66.

Vi du 10: trans—3—-amino—N,N—-dietyl-1—(3,5-diclophenyl)—

xyclobutancarboxamit (11)
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Budc 1: Axit cis—3-hydroxy—1—(3,5—diclophenyl)—xyclobutancarboxylic
(B9)

Gidng nhu buéc 1 dugc md ta trong vi du 1 bang cach téng hop axit
3,5—diclophenylaxetic truéc, sau do, sir dung axit ndy 1am axit ban dau. San
phdm néu & dé muc thu dugc dudi dang chét rin mau tring (hidu sudt =

50%).
C11H10C1203 (MW =26 1)

"H-NMR (DMSO ds, 400 MHz) & (ppm): 2,53 (m, 2H), 2,77 (m, 2H), 3,87
(qu, 1H, J = 7,4 Hz), 5,23 (s, 1H), 7,38 (m, 2H), 7,51 (m, 1H), 12,62 (s, 1H).

SM-ESI: 259.
Bude 2: 4-(3,5-diclophenyl)-2—oxabixyclo[2.1.1]hexan—3—on (C9)

Giong nhu buéc 2 duge mo ta trong vi du 1. San pham néu & dé muc

thu dugc duéi dang dau khong mau (hiéu suit = 87%).

Cu‘HgClez (MW = 243)

"H-NMR (CDCls, 400 MHz) & (ppm): 2,72 (m, 2H), 2,88 (m, 2H), 4,99 (s,

1H), 7,21 (m, 2H), 7,34 (m, 1H).
SM-ESI: 244 (MH").

Budc 3: cis—3-hydroxy-N,N-dietyl-1—(3,5-diclophenyl)—
xyclobutancarboxamit (D9a)

Giong nhu buéce 3 cta vi du 1. San pham néu & dé muc thu duogc dudi

dang chét rin mau tring (hiéu suét = 100%).
C15H19C1202N (MW =3 16)
"H-NMR (CDCls, 400 MHz) & (ppm): 0,77 (t, 3H, T = 7,2 Hz), 1,09 (¢, 3H, J

= 7,2 Hz), 2,58 (s, 1H), 2,75 (m, 4H), 2,88 (q, 2H, J = 7,2 Hz), 3,32 (q, 2H, J
=7,2 Hz), 4,34 (qu, 1H, T = 7,6 Hz), 7,20-7,27 (m, 3H).

SM-ESI: 316.
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Budc 4: trans—-3-azido—N,N—dietyl-1—(3,5—diclophenyl)—
xyclobutancarboxamit (E9a)

Gidng nhu budc 4 dugc md ta trong vi du 1. San phdm néu & d& muc
thu duoc dudi dang dau khong mau (hidu suit = 79%).
C15H13N4OC12 (MW = 341)
'H-NMR (CDCls, 400 MHz) § (ppm): 0,67 (t,3H,J=7,2Hz), 1,12 (t,3H,J
= 17,2 Hz), 2,40 (m, 2H), 2,87 (q, 2H, J = 7,2 Hz), 3,15 (m, 2H), 3,36 (q, 2H, J
=7,2Hz), 3,99 (qu, 1H, J = 7,6 Hz), 7,13 (m, 2H), 7,25 (m, 1H).

SM-ESI: 341.

Budc 5: trans—3—amino—N,N—dietyl-1—(3,5—diclophenyl)—

xyclobutancarboxamit (11)

Giéng nhu buée 5 cta vi du 9. San phim néu & dé muc thu dugc dudi
dang dau khéng mau vai hiéu suét bang 78%. |
Cl:—;HzoNzOClF (MW = 283).

'H-NMR (DMSO dg, 400 MHz) & (ppm): 0,58 (t, 3H, J= 7,2 Hz), 1,00 (t,

3H, J = 7,2 Hz), 1,90 (s, 2H), 2,07 (m, 2H), 2,85 (m, 4H), 3,11 (qu, 1H, J =
8,0 Hz), 3,25 (q, 2H, ] = 7,2 Hz), 7,23 (m, 2H), 7,48 (m, 1H).

SM--ESI: 283.
Maleat ciia hop chét néu & d& muc

Tao mudi hop chét trude bang axit maleic din dén thu dugc maleat cua

hop chit néu & dé muc & dang bot mau tréng.
Mp: 180°C.

"H-NMR (DMSO ds, 400 MHz) & (ppm): 0,57 (t, 3H, J = 6,8 Hz), 1,02 (t,
3H, J = 6,8 Hz), 2,58 (m, 2H), 2,85-2,96 (m, 4H), 3,28 (q, 2H, J = 6,8 Hz),

3,54 (qu, 1H, J = 8,4 Hz), 6,02 (s, 2H), 7,28 (s, 2H), 7,56 (s, 1H), 7,99 (s,
3H). ‘
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BC-NMR (DMSO ds, 100 MHz) & (ppm): 11,96, 12,19, 36,83, 39,20, 41,10,
46,2, 124,03, 126,38, 134,50, 136,02, 146,66, 167,12, 170,04.

% 1y thuyét: C 52,91, H 5,61, N 6,50.
% tim dugc: C 53,01, H5,53, N 6,11.

Cac vi du dudi dy gitip hiéu sang ché hon ma khéng 1am gi6i han séng
ché theo cach bat ky.

Céc hop chit c6 cong thic chung (1) ciing nhu ngudn dugc dung thé
hién cic dic tinh dugc ly rd rét: ndi chung chiung c6 hiéu qua hon so véi
ketamin do 14 chét phong bé kénh NMDA ddng thoi do c6 it tac dung khong

mong mudn hon so véi ketamin d6i véi hé than kinh trung vong.

Céc tac gia sang ché da kiém nghiém tac dung ciia cic hop chit theo
sang ché dbi véi viée e ché dong NMDA & éch Xenope (Xenopus laevis)
biéu hién cac thu thd NMDA cua ngudi tai t6 hop duoc ciu tric tir cac tidu
dm} vi NR1 va NR2B. Cac dong duogc tao ra béang cach kich thich cac thy thé
ne‘lyf bang cht cht van néi sinh dugc nghién ctru theo ky thuat kep dién 4p hai
cuc dugce béo céo boi Planells—Cases et al., 2002, J. Pharmacol. Exp. Ther.,
302, 163-173.

Quy trinh: nodn bao dugc loai bd bang phiu thuat khoi éch trudéng
thanh, tich nang bing enzym va bao quéan & nhi¢t d§ 17°C trong dung dich
chira: NaCl 96 mM, KCl1 2 mM, MgCl, 1 mM, CaCl, 1,8 mM va HEPES
S5mM & d6 pH=7,5 (NaOH) va gentamycin 50 mg/l (Heusler et al., 2005,
Neuropharmacology, 49, 963-976). ADN b sung (cADN) mi héa tiéu don
vi NR1 dugc téch dong bang PCR bang cach sir dung cic doan mdi huéng
dich codon khéi dong va két thuc trong trinh tu duge cong bb (sé luu giit
ngén hang gen M_007327). cADN m3 héa tiéu don vi NR2B dugc tdng hop
bing Eurogentec (Seraing, Belgium) theo trinh tu dugc cong bb (sb Iuu giit
ngin hang gen NM_000834). Sau d6, cADN NR1 va NR2B dugc tich dong
phu trong chit mang biéu hién cao pGEMHE dé phién m3 in vitro cADN.
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cARN mé hoa NR1 va NR2B duogc tao ra theo phuong phap dugc mé ta basi
Heusler et al. (d3 dugc vién dan). Cac phén mau cla dung dich cARN dugc
tiém vao nodn bao (20-500 pg/nodn biao dbi véi NR1 va 40-1000 pg/noan
bao dbi vdi NR2B). Mdi nodn bio dugc tiém 100 nL dung dich chira:
Na'BAPTA 4 mM (d¢ pH=7,2) dé phong bé tit ca c4c dong clo con lai. Sau
khi 1am 6n dinh, cdc dong NMDA dugc hoat héa bing cach sidu truyén
glutamat va glyxin, mdi cht & ndng d6 10 pM. Sau dé, cac hop chét can thir
nghiém dugc siéu truyén trong dung dich Ringer Ba™ & ndng d6 ting dan véi
su ¢6 mat cua glutamat va glyxin (4 dén 5 ndng d6 dugce thi nghiém trén mbi
* nofn bao). Phan tich quy tic dip tmg ndng dd thu dugc di véi mdi nodn bio
béng céch hdi quy khéng tuyén tinh va tinh gié tri pICso. pICs chi logarit 4m
cia ndng d6 hop chét dugc thir nghiém cin thiét dé 1am giam bién do dong

NMDA xuong mdt nira.

Két qua: Bang 1 dudi diy dua ra céc gia tri pICsy clia mot s6 hop chét
theo sang ché. Thiy ring, dudi cac didu kién thir nghiém, cac hop chét (1al),
(1b), (1c), (1d) va (1e) phong bé dong NMDA theo cich phu thudc ndng do
va c6 hiéu qua hon so véi ketamin, mot chat dbi khang NMDA duoc st dung

trén 1am sang.

Bang 1.
~ Su e ché dong NMDA
Hop chét pICso
lal 6,3
1b 6,3
lc 6,8
1d 6,4
le 7,1
ketamin 6,1
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Do sinh kha dung ctia ketamin qua dudng miéng thép, cac tic gia sang
ché chon dudng trong mang bung (ip) 14 dudng ding duy nhét dé thir nghiém
in vivo. Hoat tinh giam dau ctia cac hop chat ¢6 cong thic (1) va cta ketamin,

‘dugc chon 1am hop chét tham chiéu, dwoc x4c dinh trong md hinh ching dau
do viém cip tinh kinh dién, tiém formaldehyt trong da (Bardin ef al., 2001,
Eur. J. Pharmacol., 421, 109-114).

Quy trinh: Chudt céng duc (Sprague—Daney Iffa Credo, France) duogc
dua vao trong 16ng quan sat Plexiglas trén mot chiéc guong co- goc dé tao
thuén lgi cho viéc quan sat cac Qhan sau cua ching. Sau 30 phut thich nghi
_vt’n' diéu kién, cac con chudt dugc tiém fdfmaldehyt d3 pha lodng dén 2,5%
~ trén mi3t ban chan cta chén sau phai. Viéc tiém formaldehyt tao ra dap tmg

hanh vi xay ra theo hai pha:

- pha sém, 0 dén 5 phut sau khi tiém formaldehyt, tvong tmg véi viée
kich thich cac thu thé duoc biét hoa trong viéc truyén cac kich thich cam thu
dau;

- pha muén xay ra 20 dén 30 phut sau khi tiém. Pha ndy twong Gng véi
su kich thich céc thu thé bang cac chit trung gian gy viém va/hodc véi tinh

“trang kich thich qua mirc cia stmg sau gy ra trong sudt pha thir nhét. Do d6,
pha sau déng vai trd min cam trung uong cia hé din truyén thin kinh cia
ching viém trong d6 hé glutamat/NMDA déng vai trd cha dao. Két qua cua
qua trinh ndy, ching dau & pha thit hai 13 chimg dau do nguyén nhan thin
kinh dién hinh hon so véi chimg dau xay ra trong pha thtr nhit. Vi 1y do nay,
chi céc két qua thu duoc trong pha sau dugc tinh dén séng ché nay.

Céc tAc gia sang ché d3 chon viéc bai chan bi tiém 1am thong s6 hanh vi
dé dinh luong chimg dau va chon giai doan quan st 13 giai doan tuong ung
v6i pha sau (néi cach khac, 22,5-27,5 phit sau khi tiém formaldehyt). Trong

pha 5 phit ndy, cac con chudt dugc quan sat mdi 30 gidy dé luu ¥ xem chudt
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c6 bi bai chan “bi tiém” hay khong; do d6, diém 16n nhét 13 10. C4c san phim
ctia sang ché hogic chit mang dugc ding qua dudng ip 15 phut trudce khi tiém

formaldehyt.

Két qua: Trong thir nghiém nay, cac hop chét cé cong thirc (1al) va (le),
dai dién cho céc .hqp chét theo sang ché, c6 tic dung giam dau 5 rét (bang 2).
Do d6, lidu dang ké i thiéu (MSD, liéu can thiét dé 1am giam dang ké viéc-
bai chan bj tiém) cta cac hop chit ¢ cong thic (1al) va (le) 14 nhéd hon so
v6i lidu déng ké t6i thiéu ciia ketamin. Mot wu didm khéc cta cac hop chit c6
cong thic (1al) va (le) so véi ketamin 13 lién quan dén bién d6 cua tic dung
giam dau. Trén thyc té, cac tac gia sang ché luu ¥ ring & lidu 40 mg/kg, viéc
bai chan bi tic ché hoan toan bang céc hop chét (1al) va (1e) trong khi chi dat
dugc mirc giam 74% d6i véi ketamin. Do d6, cdc hop chit (1al) va (le)

manh hon va cé hiéu qua hon so véi ketamin.

Béang 2.
Bai chan
Hop chét % giam
MSD (mg/kg)
A & 40 mg/kg
lal 10 100
le 10 100
ketamin 40 | 75 |

Tém lai, tic dung giam dau ciia cac hop chét (1al) va (1e), dai dién cho
cac hop chét c6 cong thirc (1), 14 cao hon so véi tac dung giam dau duge tao

ra b&i ketamin trong mo hinh chimg dau do viém cAp tinh & chuét céng.

Céc tac gia sang che cling cho rang cac hop chat theo sang ché c6 hoat
tinh chong tram cadm in vivo. Hoat tinh chong tram cam cia cic hop chat ¢6

cong thirc (1) va cia ketamin dugc xac dinh trong m6 hinh boi cudng bic &
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chudt céng, 13 mé hinh duoc sir dung phd bién 1am mé hinh du doan hoat tinh

chong tram cam & ngudi.

Quy trinh: Chudt céng duc (Sprague-Dawley Iffa Credo, France) dugc

dua vao 6ng tru (chidu cao 45 cm va dudng kinh 20 cm) dugc nap nuée &

‘nhiét @9 25°C + 0,5°C dén d6 cao 17 cm. Pd cao nay cho phép chudt boi
hoic ndi ma khong cham chan xudng day 6ng. 24 gid trudc ngay thir nghiém,

chudt duge dua vao dng try trong 15 phut, sau thoi gian d6 ching khong con

nd lyc chay thoat va vin ding yén & trén bé mit. Vao ngay thir nghiém, hop

chét cin thir nghiém hodc chit mang duogc ti€ém (ip) vao con chudt s& dugc

dua vao éng tru 30 phit sau d6. Thoi gian dimg yén (dugc xac dinh khi

- chudt don gian chi néi va chi c¢6 cir dong nhé dé gilt & bé mit) duoc do véi do

chinh xac 14 0,1 gidy trong 5 phut.

Két qua: Trong thtr nghiém boi cudng bic, cac hop chét ¢6 cong thirc -
(1c) va 1(e), dién hinh cho nhém hop chét, 1am giam déng k& thdi gian ding
yéi_; ciia chuot. Khi EDs, dugc so sanh, tic 13 cac lidu 1am gidm thoi gian
dimg yén xubng mét nira so véi chudt déi chiing, cac tac gia sang ché da thay
rang gia tri EDs, clia cac hop chét (1c) va 1(e) 13 thdp hon so véi ketamin,
xem Bang 3. Tuong tu, bién d tic dung chéng dimg yén quan sit dugc &
1lidu 20 mg/kg ctia cac hop chét (1c) va 1(e) 12 16n hon so véi bién db thu

duoc doi véi ketamin.

Bang 3.
) Thoi gian ding yén
Hop chat
EDsy (mg/kg) % giam & 20 mg/kg
Ic 13 83
le 15 77
Ketamin 20 50
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Tém lai, cac hop chit (1c) va 1(e), dai dién cho céc hop chét c6 cong
thic (1), 1a manh hon va c6 hiéu qua hon so vé6i ketamin trong thir nghiém duyr

doan hoat tinh chéng trdm cam.

CAc tac gia sang ché di néu bat tAm quan trong cua viéc binh thuong
héa chitc ning cia thu thé NMDA, ndi cach khac, phong bé hoat tinh qué
- mifc ctia né ma khong can thiép, hodc can thiép it nhét c6 thé, chirc ning sinh
1y binh thudng ctia n6. D& 1am chi ddu tuong tac gitra cac san phdm cua sang

ché va chirc ning binh thudng ctia cac thu th8 NMDA, céc tac gia sang ché
di chon thir nghiém trc qhé tién xung d6i voi phan xa giat minh (pre—pulse
inhibitibn - PPI). Thit nghiém nay thé hién phép do kba ning cda sinh vat dé
loc théng tin khong can thiét. Cac chit dbi khang khong canh tranh vi canh
tranh cfing nhu céc chit phong bé kénh 1am giam PPI & chudt cdng
(Depoortere et al., 1999, Behav. Pharmacol., 10, 51-62), viéc giam nay duoc
coi 13 dy dodn cdc tic dung gibng loan tdm thin cta cdc chit déi khang
NMDA O nguoi.

Quy trinh: Chudt cbng duc (Sprague-Dawley Iffa Credo, Les Oncihs,
France) duoc dua vao dng tru 18,4 cm x duong kinh 8,8 cm dugc giir trén dé,
dudi d6 dit cb dinh gia tdc ké ap dién cé tac dung nhu detecto ctia phan tmg
giat minh. Hé ndy dugc chita trong hop c6 loa dugc gin véi trin dé phat cac
xung &m thanh va tién xung, va tich 4m thanh (SR LAB, San Diego
Instruments, San Diego, USA). T4t ca céc bién cé dugc kidm soat béng phin
mém. Céc con chudt ban du trai qua 13 phut truéce thir nghiém dé 1am quen
vé6i quy trinh va dé loai bd cac con chudt khéng déap ung véi mot loat cic tiéu

| chudn phan {mg t6i thiéu. Ba loai kich thich 4m thanh (tiéng dn tring) duogc
phét; 1) xung 118 dB (P, d dai 40 mgidy); 2) tién xung 78 dB (do dai 20
mgidy) tiép theo 12 xung 118 dB (pP); va 3) khong c6 tién xung hodc Xung
(NP). Khoang giita bit dau tién xung va bét dau xung 13 100 mgidy, v&i tiéng
~ dn nén & 70 dB. Phan g giat minh dugc ghi lai trong 100 ms, 100 ms sau
khi bat dau kich thich (pP hosic NP) bing cac do sé/twong tu (12 bit). Phién
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thir nghiém bét dau véi giai doan 5 phut khong kich thich, sau d6, cac con
chudt dugc tiép xtc véi 10 P (cach nhau trung binh 13 15 s va duge dy dinh
dé 1am 6n dinh phan tmg giat minh). Cac phéan tmg duogc ghi lai v4i 10 P nay
khéng dugc st dung dé tinh toan. Sau d6, 10 P, 10 pP va 3 NP duogc phat theo
trat tu ban ngiu nhién véi khoang cich trung binh giita c4c 14n 13 15 s. O cubi
 tién thir nghiém ndy, c4c con chuét bi tiém ip cic hop chat cin thir nghiém
hozc huyét thanh sinh 1y lam déi chimg va dugc dua tré lai 1dng cta ching.
Phién thir nghiém thyc té (tuong tir v& moi diém vdi tién thir nghiém) duoc
thuc hién 60 phit sau d6. Ty 18 phan trim e ché tién xung duge tinh béng

céch sir dung dit liéu tir phién thir nghiém nay theo cong thirc:

(bi€n d9 P trung vi - bién d6 pP trung vi)

x 100/(bién d6 P trung vi).

Két qua: Theo Fig. 1 kém theo, dudng nhu 13 hop chat (1al) khong pha

v& su tic ché ciia phan xa giat minh gy ra béi tién xung (PPI) ngoai trir lidu

20 mg/kg. Tuy nhién, bt ngdr 1a mirc giam PPI it 1 rét hon nhidu so véi mic

giam PPI quan sit dugc véi ketamin. Trén thuc té, & lidu 20 mg/kg ip,

ketamin 1am bién mat PPI hoan toan trong khi hop chét (1al) chi gay ra mitc

giam 30%. Tuy nhién, mic gidm PPI van vira phai ngay ca & liéu 40 mg/kg.

‘Do d6, hop chét (1al) rd rang c6 xu huéng gly ra céc thc dung phu cé ngudn

gbc trung wong it rd rét hon so véi ketamin.

Tém lai, cac hop chét theo sang ché c6 hoat tinh gidm dau va chéng
trAm cam ndi trdi so véi ketamin trong mo hinh dong vat dugc md ta trén day.
Bét ngdr 13 céc hop chét theo sang ché chi gly ra cac tac dung trung uong rat
vira phéi. Do d6, tir c4c thir nghiém ndy thdy ring ty 1& nguy co/loi ich cta
cac hop chét theo sang ché rd rang 13 t&t hon so vé6i ketamin. Két qua 1a, cac
hop chét theo sang ché ciing nhu dugc phdm chira hoat chét 13 hop chét c6

cong thirc chung (1) hodc mot trong s6 cac mudi duge dung cia né 13 co thé
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hitu ich 1am thudc, cu thé 13 trong viéc diéu tri mot s6 bénh, vi du, bénh trim
cam va chimg dau, dic biét 12 chimg dau cép tinh hojc man tinh, cic vung
trong d6 nhu ciu trj liéu khong duge dap tng hoan toan va vi vay, viéc phat

hién ra bién phap diéu tri méi 14 rat dugc mong doi.
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YEU CAU BAO HO

1. Hop chét c6 cong thirc chung (1):

R2—N D

hodc mudi hodc solvat dugc dung ctia no,

trong d6:

- X; 1a nguyén tr hydro hodc nguyén tir flo;

- X; 1a nguyén tr hydro hodc nguyén tir ﬂo‘hoéc nguyén tir clo;

- -R1 1a nguyén tr hydro hodc nguyén tir flo hodc nguyén tir clo hoic

nhom metyl hodc nhém metoxy hodc nhém xyano;

- R2 ddc 14p hodc cung 1a nhom metyl hodc nhém etyl.

2. Hop chét theo diém 1, khéc biét & chd:
- Xj 1a nguyén tr hydro hodc nguyén tir flo;
- X3 1a nguyén tir hydro hodc nguyén tir flo hoic nguyén tir clo;

- R1 la nguyén tir hydro hoac nguyén tir flo hodc nguyén tir clo hoic

nhom metyl hodc nhdm metoxy hodc nhém xyano;

- R2 13 nhém etyl.

3. Hop chit theo diém bt ky trong sé cac didm 1 hogc 2, khéc biét & chd hop

chat ndy dugc chon trong s6 cac hop chit sau:

- trans—3—amino-N,N-dietyl-1-phenylxyclobutancarboxamit,
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- trans—3—amino—N,N-dimetyl-1-phenylxyclobutancarboxamit
- trans—3—amino—N,N—dietyl-1-(2—flophenyl)—xyclobutancarboxamit,
| - trans—3—amino—N,N—-dietyl-1—(3—metoxyphenyl)—
xyclobutancarboxamit,
- trans—3—amino—N,N-dietyl-1-(3—flophenyl)—xyclobutancarboxamit,
- trans—3—amino—N,N-dietyl-1—(3—clophenyl)—xyclobutancarboxamit,
- trans—3—amino—N,N—-dietyl-1—(3—metylphenyl)—
xyclobutancarboxamit,
- trans—3—amino—N,N-dietyl-1-(3—xyanophenyl)—-
xyclobutancarboxamit,
- trans—3—amino—N,N—dietyl-1—(2—flo—-3—clophenyl)—
xyclobutancarboxamit,
. - trans-3—-amino—N,N-dietyl-1-(2,5—diflophenyl)—
xyclobutancarboxamit,
- trans—3—amino—N,N-dietyl-1—(3,5-diflophenyl)—
xyclobutancarboxamit,
- trans—3—amino—N,N-dietyl-1—(3,5-diclophenyl)—

xyclobutancarboxamit.

4. Dirqc phim chira it nhit mot hop chét c6 cong thirc chung (1) theo diém

bét ky trong sb cac diém tir 1 dén 3, va it nhét mot ta dugc dugce dung.

5. Dugc pham theo diém 4, khac biét & chd dugc phim niy & dang vién nén,

vién nang, xird, con ngot, bot hodc com.

6. Dugc phim theo diém 4, khac biét & chd duoc phidm ndy & dang dung dich,
thé phén tan, gel, thube xtrc, sita, thudc m&, thudc xoé, kem, phun sol khi,

miéng dan, bing hoic thudc nhé giot.
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7. Dugc pham theo diém bt ky trong s6 cac diém tir 4 dén 6, khac biét & chd
dugc phdm ndy & dang liéu don vi dung hing ngay chira hop chit c6 cong

thirc chung (1) véi lugng ném trong khoang tir 1 mg dén 1000 mg.

8. Phuong phap didu ché hop chit ¢6 cong thirc chung (1) nhu dugc x4c dinh
_theo diém bét ky trong sb cac diém tir 1 dén 3, khac biét & chd amin béc hai

c6 cong thire (R2),NH dugc cho phan ting véi hop chit c6 cong thire (C):

(D)
sau d6, hop chét c6 cong thire (D) duge chuyén héa thanh amin c6 cong thirc
(1), cac gbe R1, R2, X; va X, cb mat trong cac chit phan tmg néu trén cé y

nghia nhu duoc xé4c dinh trong diém 1.

9. Hop chét trung gian tdng hop c6 cong thire (D):

trong d6 R1, R2, X; va X, 12 nhu(D)rgc x4c dinh theo diém 1, duoc ding dé
diéu ché hop chét ¢6 cong thirc chung (1) nhu duge x4c dinh theo didm bat
ky trong s6 cac diém tir 1 dén 3.

-60-



20209

10. Hop chét trung gian téng hop c6 cong thic (©):

(C)
- trong d6 R1, X; va X, 1a nhu dugc x4c dinh theo diém 1, duoc dung @8 didu
ché hop chét c6 cong thirc chung (D) nhu dugc x4c dinh theo diém 9.
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