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(57) Sdng ch& dé xuat quy trinh di€u ché hgp chat axit aminoacrylic ¢6 cong thic
(I), bao gém budc i.) gia nhiét hén hgp chita amin c6é cong thic (A) va D-(-)-
pantolacton cé cong thic (B) theo ty 1é khoi lugng ndm trong khoang tir 1:1,5
dén 1:2 trong dung moi & nhiét do ndm trong khoang tir 110°C dén 150°C trong
khoang thoi gian tir 16 gid dén 24 gid, sau d6 tang nhiét do cia hén hop phan
ting nay dén nhiét do nam trong khoang tir 200°C dén 230°C trong thoi gian tur
15 phut dén 25 phit dé thu dugc hén hgp phan tng tho; ii.) lam ngudi hén hop
phéan tng tho thu dugc & budc (i) dén nhiét do nam trong khoang tir 25°C dén
30°C, sau d6 tinh ché bing phuong phédp sic ky cot silicagel dé thu dugc hop

chit nay.
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Linh vie ki thuit dwoc dé cap

Sang ché dé cap dén quy trinh didu ché hop chit axit aminoacrylic cé cong thirc
(I), c6 ca hoat tinh khang khuén 13n khang ky sinh tring sbt rét (khang bénh sét rét), mot

cach don gian, nhanh chéng va c6 hiéu qua kinh t€ v4i ning suat va do tinh khiét cao.

O R! R2
5
R = N
rt H R OHOH

@
Tinh trang k§ thuit cia sang ché

Viéc diéu tri nhiém khuin Staphylococcus aureus d3 dat dugc budce tién 16n vao
nhitng ndm 1940 khi khang sinh penicilin dugc dua vao st dung. Tuy nhién, hién nay hau
hét cac ching Staphylococcus aureus déu da khang penicilin. Trong diu nhimg nim
1960, khang sinh penicilin thé hé¢ méi - methicilin - da dugc phat trién dé dung trong diéu
tri bénh nhiém khuin do céc ching Staphylococcus aureus-sinh B-lactamaza.
Staphylococcus aureus khang methicilin (methicilin-resistant Staphylococcus aureus -
MRSA) 14 ching Staphylococcus aureus c6 kha ning khang lai hoat tinh khang khuén
cia methicilin va cac khang sinh penicillin khac. Ngoai MRSA, su xuét hién khuin ciu
rudt (enterococci) khang vancomycin gan nhu khong thé diéu tri dugc cung voi nguy co
truyén tinh khang glycopeptit cho Staphylococcus aureus d3 giy ra cac vin dé sirc khoe

khong mong muon va cap thiét d6i v4i bénh vién va cong dong.

Ngoai ra, hang nim ky sinh tring sét rét Plasmodium falciparum lan truyén trén
hang trdm triéu ngudi va giy tir vong cho hon mét triéu tré em dudi nim tubi. Mic du da
c6 nhiéu tién bd trong nghién ciru, nhung trén thi trudng van chua c6 vacxin chdng sbt rét
va hau hét cac thubc khang sbt rét hién c6 dang bi khang thudc ngdy cang manh, nén cin
phat trién cac thudc khang sbt rét thé hé méi va xéc dinh dich didu tri méi.

D3 quan sét thiy ring giai doan noi héng cdu cia P .falciparum (giai doan trong
vong doi cua ky sinh tring ndy, trong d6 n6 gy bénh st rét va giy tir vong) phu thudc

vao su hép thu axit pantothenic (vitamin B5) tan trong nuéc dugc phosphoryl héa baoi
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pantothenat kinaza thanh coenzym A. Nhiéu din xuét cia axit pantothenic d3 duoc thir
nghiém vé hoat tinh rc ché su phat trién ctia ky sinh tring sét rét in vitro trén mot 6 mod
hinh dong vit méc bénh sbt rét; tuy nhién, céc thir nghiém nay di khong thuc su thanh
cdng. Do d6, rit cin tim kiém va phat trién hoat chit khang khuén da khang thudc thé hé
méi. Gn day, hop chit axit N-axyl vinylog carbamic (B-amido acrylic) thé hé méi, CJ-
15801, da dugc ghi nhén 1 c6 hoat tinh rc ché cic ching Staphylococcus aureus da
khang thubc.

Vao ndm 2001, Sugie va cdng su tir Pfizer da phén 1ap dugc khang sinh CJ-15801
tlr canh trudng 1én men nim Seimatosporium sp. CL28611.

Hoat tinh khang ky sinh tring sét rét P. falciparum cta khéng sinh CJ-15801 da
duge Kevin J. Saliba et.al mo ta trong bai bao: “CJ-15801, a fungal natural product,
inhibits the intra erythrocytic stage of Plasmodium falciparum in vitro via an effect on
pantothenic acid utilization” trén tap chi: Molecular & Biochemical Parasitology 141
(2005) 129-131. Theo bai bao nay, diém khac biét duy nhét cia khang sinh CJ-15801 so
v6i axit pantothenic 12 & chd n6 c6 chira mt lién két doi & vi tri lién két don gifta cacbon
s6 2 va cacbon sé 3 nhu dugc thé hién dué6i ddy, va co ché tic dung cua hop chit CJ-
15801 1a trc ché qua trinh sir dung axit pantothenic ctia ky sinh tring st rét.

] Q C O ‘
. 3,
Aﬂ.t pantutheml: N”,\AOK CJ_15801 (UQ&\/JL'QH

¥

OH OH H OH OH H

Quy trinh diéu ché N-axyl vinylog carbamat va uré bang phan tmg ghép cap cia
amit v6i B-iodo-acrylat va acrylamit nhd chit xdc tac 1a ddng (I) duoc Chong Han m6 ta
trong bai bao: “Copper-Mediated Synthesis of N-Acyl Vinylogous Carbamic Acids and
Derivatives: Synthesis of the Antibiotic CJ-15801” (Organic Letters, vol. 6, no. 1, p 27-
30). Axit N-axyl vinylog carbamic, tirc 1a chat khang sinh CJ-15801 va cac din xuit cta
né ciing dugc diéu ché theo quy trinh nay (Fig.1).

Quy trinh diéu ché chét ddng phan cis cia khéng sinh CJ-15801 duge K. C.
Nicolaou et.al m6 ta trong bai bao: “Synthesis of Imides, N-Acyl Vinylogous Carbamates
and Ureas, and Nitriles by Oxidation of Amides and Amines with Dess-Martin” dugc
cong bd trong tap chi Angew. Chem. Int. Ed. 2005, 44, 5992 -5997, nhu duoc thé hién

trén Fig.3. Quy trinh ndy bao gbm budc allyl héa B-alanin, tiép d6 cho amin este thu dugc
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phan {mg véi D-(-)-pantolacton trong toluen hdi hru @ thu dugc diol. Sau d6, diol nay
dugc bién ddi thanh axetonit d thu dwgc mot hop chét, oxy héa hop chét nay bing DMP
dé thu dugc hdn hop chira cic chit dong phan cis N-axyl vinylog carbamat va frans N-
axyl vinylog carbamat & ty 1& = 8:1, tirc 12 phan nhiéu 13 chit ddng phan cis N-axyl
vinylog carbamat. Chat ddng phén cis N-axyl vinylog carbamat dugc bién dbi thanh cis-
CJ-15801 bing cach phén cit 1in lugt cic nhom bio vé axetonit (BiCls) va allyl este
([Pd(PPh;),]) (Fig.2).

Sewell et al., Organic Letters, vol. 13, no. 4, p 800-803, md ta quy trinh diéu ché
hop chét CJ-15801.

Cac quy trinh diéu ché axit N-axyl vinylog carbamic va cic din xuét cta né bao
gbm ca hop chit CJ-15801 néu trén c¢6 mot sb han ché bao gdm tién trinh didu ché dai va
phirc tap, sir dung nhiéu chat phan tmg dt tién, nén khong kinh té. Hon nita, cac quy
trinh nay déu khong thu dugc cic chit ddng phan tinh khiét va cin thém budc phan tich
hoic phan giai cac chat ddng phéan nay.

Ban chit ky thuit ciia sang ché

Pé dap tmg nhu ciu néu trén, muc dich cta sang ché 1a d& xuét quy trinh don gidn
va c6 hiéu qua kinh té dé diéu ché hop chét axit aminoacrylic bao gdm ca hop chét CJ-
15801, c6 ca hoat tinh khang khudn 13n khang ky sinh tring sdt rét.

Ngoai ra, muc dich khac ctia sang ché 1a dé xuét quy trinh diéu ché hop chiét axit
aminoacrylic ¢6 cong thirc (I) dé thu dugc chit ddng phan tinh khiét cia hop chit nay.

Cu thé, myc dich chinh cta sang ché 1a d& xuét quy trinh diu ché hop chét axit
aminoacrylic c6 cong thirc (I), mét cich don gian, nhanh chéng va c6 hiéu qua kinh té.

Cu thé hon, sang ché dé xuét quy trinh didu ché hop chit axit aminoacrylic ¢6 cong thirc

(D:

0 R! R
&
R* N _ ~
+ H RI oHoH
@

trong do:
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R, R?vaRr? dugc chon dc 14p tir nhém bao gém hydro; - C;-C;s alkyl; -C-C;s
alkenyl; -C;-C;s alkynyl; phenyl; aralkyl; nhom thom lién hop; nhém ndy cé thé dugc thé
tlly y bang cac nhém halogen; nitro; alkoxy; xyano; hydroxy; amit, hoic amin; hoic R!
va R? ¢6 thé cing nhau tao thanh hgp chit mach vong, tiy ¥ chira tir 1 d&n 4 dj nguyén
tir, hop chat mach vong nay tity v ¢6 thé chira nhém carbonyl; hodc

R! va R? dugc chon doc lap tir nhém bao gdm halogen; nitro, alkoxy, xyano,

hydroxyl; hodc amit hodc amin;

R* va R’ dugc chon doc 1ap tir nhdm bao gém hydro; -C;-Cy5 alkyl; -C;-Cys
alkenyl; -Cy-C;s alkynyl; phenyl; aralkyl; nhém thom lién hgp; nhém nay c6 thé dugc thé
tlly ¥ bang cic nhém halogen; nitro; alkoxy; xyano; hydroxy; amit, hodc amin; hoic
COOR; hoidc R* va R® ¢6 thé cung nhau tao thanh hgp chit mach vong, tuy y chua tir 1
dén 4 dj nguyén ti; hop chit mach vong nay tuy y ¢ thé chtra nhém carbonyl va

R dugc chon ddc 14p tir nhdém bao gém hydro; -C;-C;s alkyl; -C,-C;5 alkenyl; -C;-
C;s alkynyl; phenyl; aralkyl; nhém nay c6 thé dugc thé tuy ¥ bing céc phan tir thé dugc
chon tir nhém bao gém halogen; nitro; alkoxy; xyano; hydroxy; amit hodic amin; va quy

trinh ndy bao gdom céac budec:

i. gia nhiét hdn hop chira amin c6 cong thic (A) va D-(-)-pantolacton c6 cong thirc
(B) theo ty 18 khdi lrong nim trong khoang tir 1:1,5 dén 1:2 trong dung moéi & nhiét do
nam trong khoang tir 110°C dén 150°C trong khoang thoi gian tir 16 gio dén 24 gid, sau
d6 tang nhiét d9 ctia hon hop phan img nay dén nhiét d6 nim trong khoang tir 200°C dén
230°C trong thoi gian tir 15 phut dén 25 phut dé thu duge hdn hop phan Gng tho;

RZ

NH,
HO

RZ
COOR R!
A B

trong d6, X dugc chon dc 14p tir nhom bao g@)m CH,, O, NR’, alkylidin hodc
xyclopropyl;

ii. 1am ngudi hén hop phén tng thé thu duge & budce (i) dén nhiét d6 ndm trong
khoang tir 25°C dén 30°C, sau d6 tinh ché bing phuong phap séc ky cot silicagel dé thu
dugc hop chit c6 cong thic (I).
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Muc dich khic ciia sing ché 1a d& xudt quy trinh diu ché hop chét axit
aminoacrylic ¢6 cong thuc (I) ¢6 ca hoat tinh khang khuén 14n khang ky sinh tring st rét
(khang bénh sdt rét) voi ning suit va do tinh khiét cao.

M3 ta vin tit cac hinh vé

Fig.11a so dd thé hién quy trinh diéu ché axit N-axyl vinylog carbamic, tirc 13 chét
khang sinh CJ-15801, va din xuit ciia né theo phuwong phép ctia Chong Han.

Fig.2 1a so b thé hién quy trinh didu ché chit ddng phan cis-CJ-15801 bing céch
phéan cit 1an lugt cdc nhém béo vé axetonit (BiCly) va este alkyl ([Pd(PPhs)]) theo
phuong phép ctia K.C.Nicolaou.

Fig.3 12 so dd thé hién quy trinh diéu ché hop chiét axit aminoacrylic c6 cong thirc
@.

Fig.4 12 so d6 thé hién quy trinh didu ché chit ddng phan cis-CJ-15801 c6 cong
thire (5).

Fig.5 12 so d6 thé hién quy trinh didu ché chét ddng phan trans CJ-15801 ¢ cong
thire (6). ‘

Fig.6 12 so d6 thé hién quy trinh diéu ché hop chét c6 cong thirc (10).

M5 ta chi tiét sang ché

Sang ché d& cap dén quy trinh didu ché hop chét axit aminoacrylic ¢6 cong thirc
(D), este, chit ddng phan 14p thé va mudi dugc dung ctia nd, c6 ca hoat tinh khang khuin
14n khang ky sinh tring sét rét, mot cach don gian, nhanh chéng va c¢6 hiéu qua kinh té
v6i nang suét va do tinh khiét cao.

(8] R“-l R:E
RS '

i Vi
« H Rr?oHon
)

trong do:



21767

R', R” va R’ dugc chon doc 1ap tir nhém bao gdm hydro; -C;-Cys alkyl; -C;-
C;s alkenyl; -C;-C;5 alkynyl; phenyl; aralkyl; nhém thom lién hop; nhém nay cé thé dugc

thé tily y bing céc nhém halogen; nitro; alkoxy; xyano; hydroxy; amit, hodc amin; hoic

R’ va R? ¢6 thé cling nhau tao thanh hop chit mach vong, tily ¥ chtra tir 1 dén 4 di
nguyén tir, hop chit mach vong nay tity ¥ ¢6 thé chira nhém carbonyl; hodc

R' va R? duge chon doc 1ap tir nhém bao gdm halogen; nitro; alkoxy; xyano;

hydroxy; amit, hodc amin;

R* va R’ duge chon doc 14p tr nhém bao gém hydro; -C;-Cys alkyl; -C;-
Cis alkenyl; -C4-Cys alkynyl; phenyl; aralkyl; nhém thom lién hgp; nhém nay c6 thé duoc
thé tily y bang cac nhém halogen; nitro; alkoxy; xyano; hydroxy; amit, hodc amin; hoic
COOR hozic R* va R’ ¢6 thé cling nhau tao thanh hop chit mach vong, tuy y chira tir 1

dén 4 di nguyén tir; hop chit mach vong ndy tity ¥ ¢6 thé chira nhém carbonyl; va

R dugce chon ddc 14p tir nhom bao gém hydro; -C;-C;s alkyl; -C,-C;5 alkenyl; -C;-
Cys alkynyl; phenyl; aralkyl; nhém nay c6 thé dugc thé tiy y bing cac phén tir thé duoc

chon tir nhém bao gdm halogen; nitro; alkoxy; Xyano; hydroxy; amit hodc amin.

Mubi dugc dung theo sang ché bao gbm ca mubi cong axit 13n mudi cdng bazo.
Mubi cOng axit dugc tao ra tir ca axit vo co nhu axit hydrocloric, axit hydrobromic, axit
phosphoric, axit sulfuric, axit nitric va cac axit twong tu; 14n axit hitu co duoc chon tir
nhém bao gém axit axetic, axit benzensulfonic, axit benzoic, axit xinamic, axit xitric, axit
. formic, axit fumaric, va céc axit twong tu, nhung khong chi giéi han & céc axit nay. Mubi
cdng bazo dugc tao ra tir bazo v6 co dugc chon tir nhém bao gé)m mubi natri, kali, lithi,
amoni, canxi, magi€, sét, kém, df?)ng, mangan, nhom va cac mubi tuong tu; va tir bazo
hitu co nhue mubi cia amoniac, amin bac mdt, bac hai, va bac ba, amin mach vong, nhung
khong chi gidi han & cac bazo nay.

Séng ché d& xuét quy trinh didu ché hop chét axit aminoacrylic c6 cong thuc (1),
bao gdm cac bude:

i. gia nhiét hdn hop chira amin c6 cﬁng thirc (A) va D-(-)-pantolacton c6 cong thirc
(B) theo ty 1& khéi lwrong ndm trong khoang tir 1:1,5 dén 1:2 trong dung mdi & nhiét do
nam trong khoang tir 110°C dén 150°C trong khoang thoi gian tir 16 giy dén 24 gid, sau
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d6 ting nhiét d ctia hdn hop phan tng nay dén nhiét @ nim trong khoang tir 200°C dén
230°C trong thoi gian tir 15 phiit dén 25 phat dé thu dugc hdn hop phan tng tho;

ii. lam ngudi hén hop phan tng thé thu duoc & budce (i) dén nhiét d6 nim trong
khoang tir 25°C dn 30°C, sau d6 tinh ché bang phuong phép sic ky cot silicagel dé thu
dugc hop chit c6 cong thire (I). (Fig.3).

Budc tinh ché va phan 14p cic chit ddng phan cis hodc trans thu duge tir quy trinh
néu trén c6 thé duoc thuc hién tity ¥ bang phwong phap sic ky cot silicagel. Tét hon néu
dung mdi dugc chon tlr nhém bao gdm xyclohexan, benzen, toluen, xylen, diphenylete;

anisol, va dioxan.

Do su c6 mit cua cac nhém bit dbi cling v6i cac chét déng phan hinh hoc E hoic
Z, nén quy trinh theo sang ché tao ra chét ddng phan lap thé. Amin c6 cong thic (A) va
D-pantolacton hodc L-pantolacton ¢6 cong thirc (B) dugc sir dung lam nguyén liéu trong

quy trinh néu trén 14 nhu sau:

R /7
NH, _
HO
0
@( R2
COOR R'
A B

trong dé

X dugc chon ddc 1ap tir nhom bao gém CH,, O, NR’, alkylidin hodc xyclopropyl;

R dugce chon ddc 14p tir nhdém bao g@)m hydro; -C;-C;s alkyl; -C;-Cy5 alkenyl; -C;-
Cs alkynyl; phenyl; aralkyl; nhém ndy c6 thé dugc thé tily y bing cic nhém halogen;

nitro; alkoxy; xyano; hydroxy; amit, hodc amin;

R, R?vaRr® dugc chon ddc 1dp tir nhém bao gf)m hydro; -C;-C;5 alkyl; -C;-Cis
alkenyl; -C;-C;s alkynyl; phenyl; aralkyl; nhém thom lién hop; nhém nay c6 thé dugc thé
tily y bang c4c nhém halogen; nitro; alkoxy; Xyano; hydroxy; amit, hodc amin; ho#ic

R' va R? ¢6 thé clng nhau tao thanh hop chit mach vong, tly v chira tir 1 dén 4 di
nguyén tir, hop chit mach vong nay tiry ¥ c6 thé chira nhém carbonyl; hoac

R! va R? dugc chon doc 1ap tir nhom bao gém halogen; nitro; alkoxy; xyano;

hydroxyl; amit hodc amin.
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Quy trinh diéu ché chit ddng phan cis CJ-15801 c6 cong thirc (5), bao gdm buéc
gia nhiét hdn hop chira amin c6 cong thirc (2) va D-(-)-pantolacton theo ty 1¢ khéi luong
nim trong khoang tir 1:1,5 dén 1:2 trong dung moi & nhiét d6 nim trong khoang tir 110°C
dén 150°C trong khoéng thoi gian tir 16 gitr dén 24 gio, sau d6 tiép tuc ting nhiét do cia
hdn hop phéan tmg nay dén nhiét d6 nim trong khoang tir 200°C dén 230°C trong thoi
gian tir 15 phut dén 25 phut, 1am ngudi hdn hop phan tmg thd dén nhiét do phong nim
trong khoang tir 25°C dén 30°C va tiép tuc tinh ché ‘béng phuong phép sic ky cot
silicagel dé thu dugc chit ddng phén cis c6 cong thirc (4) (Fig.4).

Budc khir allyl hoa chit dong phén cis c6 cdng thirc (4) dugc thuc hién véi su ¢
m3t ctia cht xuc tac paladi nhu PdCl,, PdCl,(PPhs), Pd(PPhs),, t6t hon néu chit xtc tac
1a Pd(PPhs),, trong dung méi dugc chon tir nhom bao gém nuéc hodc hdn hop cua nuédce
v6i cac dung moi déng tan voi nuérc, vi du ete nhu THF, dioxan, keton nhu axeton dé thu

dugc chit ddng phén cis CJ-15801 c6 cong thirc (5).

Amin c6 cong thirc (2) duge didu ché bang cich hdi Ivu hdn hop chira mubi
hydroclorua cta axit amin c6 cdng thire (1) va rugu allylic trong dung méi dugc chon tir
nhém bao gém hydrocarbon béo hoic hydrocarbon thom, ete nhu THF, dioxan, dimetyl
ete, keton v.v. va HCI dic trong khoang tir 4 d&én 5 gio. Quy trinh didu ché amin c6 cong
thire (2) tir axit amin c6 cong thirc (1) va bién ddi tiép theo thanh chat ddng phan cis CJ-
15801 dugc thé hién trén Fig.5. Mudi hydroclorua clia axit amin ¢ cong thic (1) duogc
didu ché theo quy trinh dwoc mé ta trong tai li€u: Forro, E.; Fulop, F. Tetrahedron
Asymmetry 2004, 15, 573. -

Sang ché cling d& cdp dén quy trinh didu ché axit (R,E)-(2,4-dihydroxy-3,3-

dimetylbutanamido) acrylic ¢6 cong thirc (6) bang quy trinh nhu duge mé ta néu trén.

Hop chét theo sang ché c6 hoat tinh khang khuén phd rong dbi v6i vi khudn Gram-
duong vi vi khudn Gram-4m, vi sinh vat hiéu khi va vi sinh vat ky khi nhu
Staphylococcus, Lactobacillus, Streptococcus, Escherichia, Enterobacter, Pseudomonas,
Proteus, Citrobacter, Baccillus, Clostridium, Salmonella, va céac vi sinh vt khic. Ngoai
ra, hop chit theo sang ché con c¢6 hoat tinh khang khuin déi véi céc vi khuén da khang
cic B-lactam thong thudng, nhue MRSA. Hon nita, hop chét theo sang ché con c6 hoat
tinh khang ky sinh tring sbt rét dé diéu tri bénh sét rét.
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Hop chit c6 cong thirc (I), chit ddng phan 1ap thé, este hoic mudi duoc dung cia
né, c6 thé duoc két hop véi chét mang, chét din thubc hoic ta duge dugc dung dé bao
ché thanh dugc phdm. Hop chét c6 cong thirc (I) ¢6 thé duge bao ché thanh dugc phidm
nhu vay véi lugng hitu hiéu dé diéu tri bénh hoic tinh trang bénh 1y do cac vi khuén néu

trén.

Dugc phdm nay c¢6 thé dugc bao ché bang cach két hop hop chét theo sang ché véi
chét mang, chit dan thudc hodc t4 dugc dugc dung thich hop, va cé thé dugc bao ché
thanh dang thubc rén, thudc ban rin, dung dich thudc hoac thudc khi dung, nhu vién nén,
vién nang, thubc bot, thube cdm, thubc ma, dung dich thudc, thube tiém, thubc gel va
thudc dang vi ciu.

Hop chit c6 cong thirc (I) va dugc phim chira n6 c6 thé duoc ding & liéu lugng
hoic dang bao ché va qua dudong ding bit ky @& diéu tri cho dbi tugng bi bénh dugc liét
ké néu trén. Cac dudng dung thong thuong thich hop cho duge phdm theo sang ché bao
gbm, duong miéng, khu trd, qua da, x0ng hit, dudng tiém, dudi ludi, khoang miéng, truc
trang, am dao, va qua miii.

Dugc phim chira hop chét c6 cong thirc (I) c6 thé duge bao ché dé sao cho cac
hoat chét chira trong d6 dat dugc do sinh kha dung khi diing cho ddi turong bi bénh. Duge
phim nay s& dugc sir dung cho dbi trgng hodc ddi twong bi bénh c6 thé dugc bio ché &
dang don liéu hojc dang da liéu. Cac dang bao ché nay ciing c6 thé 1a dang bao ché giai
phéng tirc thi, giai phong cham, giai phong cb kiém soét va giai phéng cii tién.

Vi du thwre hién siang ché

Sang ché s& duoc mo ta chi tiét hon thong qua cac vi du sau, nhung khong nhim
muc dich gi6i han pham vi ciia sang ché.

Vidul

Quy trinh diéu ché (1S*,28*,3R*4R*)-allyl 3-aminobixyclo[2.2.1]hept-5-en-2-
carboxylat (amin c6 cong thuc (2))

Q.

COOAllyl

2
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B6 sung HCI dac 10M (0,5mL) vao hén hop chira axit amin c6 cbng thirc (1)
(1,0g, 5,2mmol) va rugu allylic (3,6mL, 52mmol) trong dioxan (20mL) va gia nhiét dén
nhiét d6 hdi wu. Sau 4 gid, dioxan duge loai khéi hdn hop phan ting niy trong didu kién
chén khong va d9 pH duogc didu chinh dén pH = 8 bang dung dich nuéc natri bicarbonat
bado hoa. Lép nude duge chiét bing etyl axetat (2 x 100mL) va céc 16p hitu co thu gom
dugc dugc rira b%mg nuée (1 x 50mL), nuée mubi (1 x 25mL), 1am khd (NaySOy) va cd
trong diéu kién 4p suét gidm dé thu duoc hop chét thd co cong thie (2) dudi dang chit
rin mau nau (800mg, 80%), dugc sir dung truc tiép cho budc tiép theo ma khong cén tinh

ché thém.

IR Ve ¢ (ba4n mong): 3383, 3063, 2979, 2882,1728, 1647 cm’™; 'H NMR (500
MHz, CDCL;) 8:6,11 (2H, m), 5,90 (1H, ddt, J = 17,0, 10,3, 5,8 Hz), 5,30 (1H, dd, J =
17,0, 1,5 Hz), 5,20 (1H, dd, = 10,3, 1,2 Hz), 4,57 (2H, m), 3,21 (1H, dd, J= 7.9, 1,2 Hz),
2,93 (1H, m), 2,53 (1H, m), 2,45 (1H, dd, J= 7,9, 1,8 Hz), 2,04 (1H, m), 1,51 (1H, m),
1,46 (2H, br s); ®C NMR (125 MHz, CDCly) 8:173,7, 138,0, 137,2, 132,2, 118.3, 65,0,
54,6, 50,1, 489, 44,6, 43,9; LCMS [M+H]": 194, HRMS theo Iy thuyét
C1;:H;5sNNaO," [M+Na]': 216,1000, theo thyrc nghiém: 216,1003.

Vi du 2
Quy trinh  didu - ché (1S,2S,3R4R)-allyl  3-((R)-2,4-dihydroxy-3,3-
dimetylbutanamido)bixyclo[2.2.1]hept-5-en-2-carboxylat va (1R,2R,3S,4S)-allyl 3-((R)-

2,4-dihydroxy-3,3-dimetylbutanamido)bixyclo[2.2.1]hept-5-en-2-carboxylat (hop chét c6
cong thie 3) (Fig.4) ‘

0

W
@( OH OH

COOAIlyl

A3)
Hon hop chira amin c6 cong thic (2) (200mg, Immol) va D (-)-pantolacton
(270mg, 2mmol) trong toluen (10mL) dugc gia nhiét dén nhiét d6 hdi luu trong 24 gid va
qua trinh phan tng dugc kiém soat bang séc ky 16p méng. Sau khi lugng amin c6 céng

thirc (2) mong ‘muén da dugc st dung ma khong lam ting qua trinh phan Umg, toluen
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dugc loai bé trong diéu kién chan khéng. Hon hop thd dugc pha losing bang etyl axetat
(20mL) va 16p hiru co dugc rira bing HCI 1M (1 x 5mL), nuée (1 x 10mL), nude mudi (1
x SmL), 1am kho bing Na,SQ, va ¢b trong didu kién chan khong. Phin cén thé dugc tinh
ché bang phuong phap sic ky cot silicagel v6i dung méi rira gidi 13 hdn hgp metanol:
DCM (2:98) @ thu dugc hop chit gobm mau vang c6 cong thuc 3 (198mg, 60%) dudi
dang hdn hop céc chit ddng phan 1ap thé khong thé phan tach. Ty 1é ciia cac chét ddng
phan 1ap thé c¢6 cong thic 3 bing khoang 3:2 duge xac dinh bing phuong phap 'H NMR
va HPLC.

IR Ve 4, (bin méng): 3386, 2977, 2877, 1721, 1648, 1521 cm™; "H NMR (500
MHz, CDCl;): (hdn hop) § 7,67 (1H, m), 6,20 (1H, m), 6,18 (1H, m), 5,86 (1H, ddt, J=
17,0, 10,3, 5,8 Hz), 5,26 (1H, m), 5,20 (1H, m), 4,53 (2H, m), 4,13 (1H, m), 3,94 (1H, d,
J =13 Hz), 3,43 (2H, m), 2,96 (1H, m), 2,69 (1H, m), 2,62 (1H, m), 1,97 (1H, m), 1,54
(1H, m), 0,94 (3H, d, J= 14,0 Hz), 0,86 (3H, d, J = 18,3 Hz); °C NMR (125 MHz,
CDClLs): (hén hop) & 173,9 (2C trung l3p), 1728, 172,7, 138,3 (2C tring lip), 137,1,
137,0, 131,7, 131,6, 118,7, 118,6, 77,6, 77,3, 71,2, 70,9, 65,6, 65,5, 50,7 (2C), 48,5 (2C
tring 13p), 46,4, 46,3, 45,9, 45,8, 44,3 (2C tring lap), 39,2, 39,1, 21,0, 20,9, 20,2 (2C);
LCMS [M+Na]": 346; HRMS theo ly thuyét C;;H,sNNaOs* [M+Na]': 346,1630, theo
thuc nghiém 346,1613.

Vidy3
Quy trinh diu ché chét ddng phan cis CJ-15801: axit (R,Z)-(2,4-dihydroxy-3,3-
dimetylbutanamido) acrylic (cht ddng phan cis CJ-15801 ¢6 cong thirc (5))
Quy trinh I: (R,Z)-allyl 3-(2,4-dihydroxy-3,3-dimetylbutanamido) acrylat (chit
ddng phan cis c6 cong thic (4)) (Fig.4)

o)

Alylooc”  "NH
OH OH

4)

Hon hop céc chit ddng phan 1ap thé c6 cong thic 3 (50mg, 0,2mmol) trong
diphenyl ete (SmL) dugc gia nhiét dén nhiét do khoang 230°C bang cach dit hdn hop nay
vao khay dau da duoc gia nhiét trong 20 phut. Hon hgp phan tmg nay dugc 1am ngudi
dén nhiét d6 phong bang 25°C; tinh ché bang phwong phép séc ky cot silicagel va ria giai
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bang hdn hgp metanol: DCM (3:97) dé thu duoc (30mg, 77%) chét déng phan cis ¢b

cong thirc (4) dudi dang chét rin mau nau.

IR V. (ban moéng): 3408, 2962, 1695, 1634 cm'l; 1H NMR (500 MHz, CDCls): 6
11,25 (1H, br d, J = 11,6 Hz), 7,46 (1H, dd, J= 11,6, 8,8 Hz), 5,93 (1H, ddt, J= 17,2,
10,4, 5,6 Hz), 5,32 (1H, ddd,. J= 17,2, 2,9, 1,3 Hz), 5,24 (1H, trung lip dd, J = 10,4, 1,3
Hz), 5,22 (1H, d, J = 8,8 Hz), 4,63 (2H, m), 4,20 (1H, s), 3,58 (1H, d, J = 10,8 Hz), 3,53
(1H, d, J = 10,8 Hz), 1,03 (3H, s), 0,98 (3H, s); °C NMR (125 MHz, CDCl,): & 171,38,
168,2, 136,9, 131,9, 1 18,4, 97,5, 78,1, 71,4, 64,8, 39,3, 20,9, 20,2; LCMS [M+Na]": 280,
[alp? =+ 26,2 (¢ = 0,8, CHC15). Ph dir liéu thu duogc 1a gibng véi phd dit liéu da co.

Quy trinh II - (Quy trinh didu ché 1 binh): (R,Z)-allyl 3-(2,4-dihydroxy-3,3-
dimetylbutanamido)acrylat (chit déng phan cis c6 cong thirc (4)) (Fig.4)

Hdn hgp chita amin ¢6é cong thirc (2) (250mg, 1,3mmol) va D (-) - pantolacton
(340mg, 2,6mmol) trong diphenyl ete (15mL) dugc gia nhiét dén nhiét d6 130°C trong 24
gid va qua trinh phan tng dugc kiém soat bing sic ky 16p méng. Sau khi luong
pantolacton mong mudn da duoc sir dung ma khong 1am ting qua trinh phan {mg, tiép tuc
tang nhiét &6 ctia hdn hop phan tmg nay dén 220°C trong 20 phut. Sau khi phén tng két
thic (kiém soat bang sic ky 16p méng), hén hop phan tmg dugc 1am ngudi dén nhiét do
phong bang 27°C, tinh ché bang phuong phép sdc ky cot silicagel va rira giai bing hén
hop metanol : DCM (3 : 97) @ thu dugc 202mg (61%) chét déng phan cis c6 cong thirc
(4) duéi dang chit rdn mau nau. Budc khir allyl hoa chit déng phan cis co cong thuce (4)
duoc thuc hién béng cach gia nhiét chét déng phén ndy vdi sy c6 mit cla chét xtc tic
paladi nhu Pd(PPh;), trong hén hop dioxan-nuée theo quy trinh nhur duge mé ta trong tai
liéu: Nicolaou, .K.C; Mathison, C. J. N. Angew. Chem., Int. Ed. 2005, 44, 5992 dé thu
duogc chét ddng phan cis CJ-15801 ¢6 cong thirc (5).

Vidu4

Quy trinh diéu ché (1S*,2S*3S*, 4R*)-allyl 3-aminobixyclo[2.2.1]hept-5-en-2-
carboxylat va (1S*, 2R*, 3R*, 4R*)-allyl 3-aminobixyclo[2.2.1]hept-5-en-2-carboxylat
(chét ddng phan c6 cong thirc 7a va 7b) (Fig.5)
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o N HZ N Hz
- O
“’COOAIlyl
b

COOAIllyl
Ta

B6 sung tir tir xyclopentadien (2,1mL, 25mmol) (duoc didu ché bing cach phan
cit dixyclopentadien dime) vao dung dich chta B-nitro allyl acrylat (4,0g, 25mmol) trong
benzen khan (40mL) & nhiét d§ 0°C, va hdn hop thu dugc duge khqu & nhiét 4§ phong
bang 25°C trong 3 gid. Benzen dugc loai bd trong diéu kién chan khong dé thu dugc dé
thu dugc hdn hop cac chit ddng phéan 1ap thé ban thanh phdm (khoang 5,6g) duge s
dung truc tiép cho budc tiép theo. Két qua phan tich '"H NMR cho thiy ty 18 cta cac chét
ddng phan 14p thé endo nitro xyclo va chét ddng phan 14ap thé exo nitro xyclo trong hon

hop nay bang khoang 5:1.

IR Uy (bdn méng): 3419, 2954, 1732, 1621, cm™; 1H NMR (500 MHz, CDCl;):
(chinh) § 6,48 (1H, dd, J= 5,6, 3,2 Hz), 6,08 (1H, dd, J = 5,6, 2,7 Hz), 5,93 (1H, ddt, J=
17,0, 10,3, 5,8 Hz), 5,41 (1H, m), 5:34 (1H, dd, J= 17,0, 1,5 Hz), 5,28 (1H, dd, J = 10,3,
1,2 Hz), 4,65 (2H, d, J = 5,8 Hz), 3,61 (1H, m), 3,25 (1H, m), 3,07 (1H, m), 1,69 (1H,
app d, J= 9,4 Hz), 1,62 (1H, ddd, J = 9.4, 3,9, 1,8 Hz); °C NMR (125 MHz, CDCl):
(chinh) & 171,8, 139,2, 133,6, 131,5, 118.9, 87,60, 1, 48,9, 47,7, 47,3, 46,2; HRMS theo
Iy thuyét C;;H;,NO," [M+H]": 224,0923, theo thyc nghiém 224,0924,

Hén hop cac chit ddng phan 14ap thé néu trén (khoang 5,6g, 25mmol) dugc nap vao
binh ddy tron dung tich 250mL cung véi etanol (100mL) va dung dich thu dugc dugc bd
sung HC1 10M (30mL) va kém (13,0g, 200mmol) dugc bd sung nhd giot tir tir vao hén
hop phan tmg va khudy trong 3 gid. Hén hop phan tng nay dugc loc qua dém xelit va ria
bang etanol. Dich loc dugc ¢6 trong didu kién chan khong, pha lodng bing nuéc (50mL),
bazo héa bing natribicarbonat dén do pH = 8 va chiét bang etyl axetat (2 x 100mL). Céc
16p hitu co thu gom dugc duge rira bing nudc (2 x 50mL), nuée mudi (1 x 10mL), 1am
kho bing Na,SO, va cb trong diéu kién chan khong dé thu dugc hdn hop chira chit dong
phan c6 cong thiic 7a va chét ddng phan c6 cong thirc 7b theo ty 1& bing khoang 5:1
(3,92, 80%) duéi dang chit gdm mau nau nhat.

IR vy (bdn méng): 3438, 2974, 2878, 1729, 1646 cm™; 1H NMR (500 MHz,
CDCls): (chinh) 6 6,39 (1H, dd, J= 5.4, 3,0 Hz), 6,20 (1H, dd, J= 5.4, 2,7 Hz), 5,93 (1H,
ddt, /= 17,0, 10,3, 5,8 Hz), 5,30 (1H, dd, J = 17,0, 1,5 Hz), 5,22 (1H, dd, J = 10,3, 1,2
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Hz), 4,58 (2H, app d, J = 5,8 Hz), 3,69 (1H, app t, J= 3,6 Hz), 2,98 (1H, m), 2,83 (1H,
m), 1,77 (1H, dd, J=3,6, 2,4 Hz), 1,70 (1H, app d, J = 8,8 Hz), 1,48 (1H, dd, J= 8.8, 1,9
Hz), 1,41 (2H, br s).*C NMR (125 MHz, CDCL) : (chinh) & 174,7, 138,8, 1341, 1322,
118,1, 65,2, 57,6, 55,1, 48,4, 47,3, 47,0; LCMS [M+H]": 194; HRMS theo ly thuyét
C1H sNNaO," [M+Na]*: 216,1000, theo thuc nghiém 216,0986,

Vidu5
Quy trinh didu  ché (1528,3S,4R)-allyl .3-((R)-2,4-dihydroxy-3,3-
dimetylbutanamido)bixyclo[2.2.1]hept-5-en-2-carboxylat va (1R,2R,3R,4S)-allyl 3-((R)-

2,4-dihydroxy-3 3-dimetylbutanamido)bixyclo[2.2.1]hept-5-en-2-carboxylat (hgp chit c6
cong thire 8) (Fig.5)

\
\\\

OH

° OH

QL
COLAllyl

(®)

Hop chit c6 cong thirc (8) dugc didu ché tir hdn hop chira chit déng phan c6 cong
thirc 7a va chit ddng phan c6 cong thirc 7b (0,5g, 2,6mmol) va D-(-) pantolacton (0,67g, .
5,2mmol) véi hiéu suit bang 61% dudi dang hdn hop chira 4 chit ddng phan 1ap thé theo
quy trinh tuong tu nhu quy trinh diéu ché hop chét c6 cong thirc 3. Két qua phén tich
HPLC cho thy ty 1& cta céc chét ddng phan 14p thé endo (8): chit ddng phan 13p thé exo
(8) bang 96:4 (ct Chiralcel-OJ-H, 220nm, Ete diu hoa/i-PrOH 95:5, 1,0mL/phit, T exo =
7,4 va 8,8 va T endo = 9,6 va 11,3).

IR Uy (ban méng): 3407, 2960, 2876, 1732, 1651 cm™ ; 1H NMR (500 MHz,
CDCl;): (chinh) § 6,65 (1H, m), 6,41 (1H, m), 5,88 (1H, m), 5,28 (1H, m), 5,20 (1H, m),
4,68 (1H, m), 4,58 (2H, m), 3,92 (IH, d, /= 1,5 Hz), 3,42 (2H, d, J= 8,5 Hz), 3,03 (2H,
m), 1,94 (1H, ddd, J= 21,3, 3,9, 2,1 Hz), 1,78 (1H, m), 1,50 (1H, m), 0,92 (3H, d, J =
10,0 Hz), 0,83 (3H, d, J= 13,4 Hz); °C NMR (125 MHz, CDCL;): (chinh) & 173,7, 1735,
173,1,,173,0, 139,6, 139,4, 134,1, 133,9, 131,9 (2C tring lap), 118,3, 118,2, 77,0 (2C
tring 13p), 71,0 (2C trung lap), 65,5, 65,4, 53,7, 53,4, 52,4, 52,6, 47,3, 47,0, 46,3, 462,
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46,1, 45,8, 39,2 (2C trung lap), 21,1, 21,0, 20,0 (2C); LCMS [M+Na]": 346; IRMS theo
ly thuyét C17HsNNaOs " [M+Na]": 346,1630 theo thuc nghiém 346,1618 (3,46 ppm).

Vidu 6

“Quy trinh diéu ché chat ddng phan trans CJ-15801 c6 cong thirc (6) (Fig.5)

o) N

~
<

HOOC._~

(6)

B6 sung Pd(PPhs), vio hdn hop thé chira hop chét c6 cong thirc 8 va hop chit ¢6
cong thie (10) (8:2) (20mg) trong dioxan/nude (4:1) (0,2 dwong lugng) va khudy trong
14 gio. Sau khi phan ung két thuc (kiém soat bing sic ky 16p méng), hdn hop phén tng
dugc lam kho (Na,SO,), tinh ché bang sic ky 16p méng diéu ché va rira giai bing hdn
hop metanol:DCM (1:9) dé thu dugc khoang 1mg chit ddng phan frans CJ-15801 co
cdng thire (6) dudi dang chit rdn mau nau.

'H NMR (200 MHz, CD;0D): 6 7,78 (1H, d, /= 14,1 Hz), 5,71 (IH, d, J = 14,1
Hz), 3,98 (IH, s), 3,49 (IH, d, J~ 10,8 Hz), 3,42 (IH, d, J = 10,8 Hz), 0,94 (3H, s), 0,93
(3H, s). Phd dit liéu '"H NMR thu dwoc 13 gibng v6i phd dir liéu d3 co.

Vidu7

Quy trinh diéu ché (1S*,4S*,58* 6S*)-allyl5-
aminospiro[bixyclo[2.2.1]hept[2]ene-7,1'-xyclopropan]-6-carboxylat (chit ddng phén lap
thé c6 cong thirc 9a) va (1S*,4S*,SR*,6R*)-ally15-amino$piro[bixyclo[2.2.1]hept[2]en-
7,1'-xyclopropan]-6-carboxylat (chit ddng phén 14p thé c6 cdOng thirc 9b) (Fig.6)

J\NHZ E%[ ;NHZ
+
g ~COOAIlyl “COOAIllyl

9a 9b

Hop chét cong hop nitro néu trén dugc didu ché tr allyl B-nitro acrylat (1,0g,
6,3mmol) va spiro[2.4]hepta-4,6-dien (0,6mL, 6,3mmol) dudi dang hén hop céac chét
ddng phén 1ap thé c6 cong thirc 9a va 9b khong thé phan tach theo quy trinh tuong tu nhu
quy trinh diéu ché cac chét ddng phan c6 cong thire 7. Két qua phén tich NMR cho thdy
ty 1& clia cac chét déng phan 1ap thé 9a : chit ddng phan 1ap thé 9b bang 5:1.
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IR 'y (ban méng): 30,74,3022,1733,1647cm"; 1H NMR (500 MHz, CDCL):
(chinh) & 6,51 (1H, m), 6,10 (1H, m), 5,87 (1H, m), 5,57 (1H, app t, J = 3,7 Hz), 5,30
(1H, dd, J= 17,3, 1,2 Hz), 5,22 (1H, app d, J= 10,2 Hz), 4,58 (2H, br d, /= 5,7 Hz), 3,19
(1H, br d, /= 3,3 Hz), 2,99 (1H, m), 2,79 (1H, m), 0,50 (2H, m), 0,43 (2H, m); *C NMR
(125 MHz, CDCls): (chinh) & 170,5, 139,1, 133,2, 131,5, 118,8, 87,2, 65,8, 52.6, 51,1,
50,6, 43,3, 8,1, 4,5; HRMS theo ly thuyét C;3H;sNNaO," [M+Na]*: 272,0899, theo thuc
nghiém 272,0890,

Hop chét cong hop thu duogc (1,3 g) dwoc khir thanh amin c6 cong thirc 9a va amin
¢6 cong thirc 9b twong tmg (1,1g) dudi dang chét 16ng mau nau véi hiéu sult bing 80%
theo quy trinh tuong tu nhu quy trinh didu ché hop chét c6 céﬁg thirc 7, IR v,y (ban
mong): 3684, 3584, 3020, 1722, 1524 cm"; 1H NMR (500 MHz, CDCl,): (chinh) & 6,47
(‘lH, m), 6,27 (1H, dd, 5,7, 2,7 Hz), 5,89 (1H, m), 5,29 (1H, dd, J= 17,0, 1,5 Hz), 5,21
(1H, app d, J = 10,0 Hz), 4,58 (2H, d, J= 5,5 Hz), 3,94 (1H, m), 2,57 (1H, m), 2,26 (1H,
m), 1,97 (1H, d, 3,9 Hz), 1,81 (2H, br s), 0,47 (1H, m), 0,39 (2H, m), 0,32 (1H, m); *C
MR (125 MHz, CDCls): (chinh) 6 173,3, 138,6, 133,8, 132,2, 118,2, 65,1, 57,0, 55,5,
54,0, 51,0,, 43,8, 82, 4!3; LCMS [M+H : 220; HRMS theo ly thuyét
C13H7NNaO," [M+Na]": 242,1156, theo thuc nghiém 242,1177.

Vidu 8

Quy trinh diéu ché (R,E)-allyl 3-(2,4-dihydroxy-3,3-dimety!butanamido)acrylat
(hop chét c6 cong thirc (10) (Fig.6)

o ~
~
<

AIIyIOOC\/\ N

H OH oH

(10)

Hop chit c6 cong thirc (10) dugc didu ché theo quy trinh trong tu quy trinh didu
ché chét ddng phén cis c6 cong thirc (4) (quy trinh mot budc) bang cach st dung amin ¢6
cong thirc 9a va amin cé cong thitc 9b (100mg, 0,4mmol) va D (-) - pantolacton (118mg,
0,8mmol) v&i hiéu suét bing 52% (55mg).

IR V. (ban moéng): 3344, 2964, 2931, 2877, 1687, 1633 cm''; 1H NMR (400
MHz, CD;0D, 3,31): § 7,98 (1H, d, J = 14,3 Hz), 5,98 (1H, ddt, J= 17,3, 10,5, 5,5 Hz),
5,78 (1H, d, J= 14,3 Hz), 5,34 (1H, dd, J= 17,3, 1,5 Hz), 5,24 (1H, dd, J= 10,5, 1,2 Hz),
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4,65 (2H, app dt, J= 6,7, 5,5 Hz), 4,05 (1H, s), 3,50 (1H, d, J= 10,8 Hz), 3,39 (1H, d, J=
10,8 Hz), 0,96 (3H, s), 0,95 (3H, s); >C NMR (50 MHz, CDCl;): § 171,3, 167,1, 136.8,
132,2, 118,1, 102,3, 77,9, 71,51, 64,9, 39,3, 20,9, 20,1; LCMS [M+Na]" : 280, [a]p** = +
73,2° (¢ = 0,75, CH;CN); Lit.> [o]p> = + 80,0° (¢ = 0,12, CH5CN). Phd dit liéu thu duogc
1a gidng véi phd dir lidu da c6.

Sang ché dé xuédt quy trinh diéu ché nhanh chéng va hiéu qua hop chét khang
khuén va khang ky sinh tring sbt rét CJ-15801 va cis CJ-15801 bing céch gidm sb luong
buéc diéu ché, do d6 quy trinh theo sing ché ¢6 hidu qua kinh té va than thién hon véi

moi trudng.
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YEU CAU BAO HOQ

1. Quy trinh diéu ché hop chét axit aminoacrylic c¢6 cong thirc (I):

9 R!'R?
& \
R Ay M
+ H RipHg
@

trong d6 Rl, RZvaR® dugc chon dc 1ap tir nhém bao gém hydro; -C;-C;;5 alkyl; -
C4-Cy5 alkenyl; -Cy-C;s alkynyl; phenyl; aralkyl; nhom thom lién hgp; nhém nay cé thé
duogc thé tily y bang cac nhém halogen; nitro; alkoxy; xyano; hydroxy; amit, hodc amin;
hoic R' va R? c6 thé cling nhau tao thanh hop chét mach vong, ty y chira tir 1 dén 4 di
nguyén tir, hgp chit mach vong nay tiiy ¥ ¢6 thé chtra nhém carbonyl; hodc

R! va R? dugc chon doc 1ap tir nhom bao g6m halogen; nitro, alkoxy, xyano,

hydroxyl; hodc amit hodc amin;

R* va R® dugc chon doc 1ap tir nhém bao g@)m hydro; -Ci-Cy5 alkyl; -C;-C;s
alkenyl; -C;-C;5s alkynyl; phenyl; aralkyl; nhom thom lién hgp; nhém nay cé thé dugc thé
tuy y bﬁng cac nhém halogen; nitro; alkoxy; xyano; hydroxy; amit, hoic amin; hoic
COOR; hodc R* va R’ ¢6 thé cung nhau tao thanh hop chit mach vong, tuy y chira tir 1
dén 4 di nguyén tir; hop chét mach vong ndy tlly y ¢6 thé chira nhém carbonyl; va

R dugc chon ddc lap tir nhdm bao gém hydro; -C;-Cy5 alkyl; -C;-Cy5 alkenyl; -C;-
C5 alkynyl; phenyl; aralkyl; nhém nay c6 thé dugc thé tily y bang céac phin tir thé duoc
chon tir nhém bao gém halogen; nitro; alkoxy; xyano; hydroxy; amit hodc amin; va quy

trinh ndy bao gdm cac budc:

i. gia nhiét hdn hop chira amin c¢6 cong thirc (A) va D-(-)-pantolacton ¢6 cong thurc
(B) theo ty 1¢ khéi lugng nim trong khoéang tir 1:1,5 dén 1:2 trong dung méi & nhiét do
nam trong khoang tir 110°C dén 150°C trong khoang thdi gian tir 16 gior &én 24 gid, sau
d6 ting nhiét do ciia hdn hop phan tng nay dén nhiét d6 nim trong khoang tir 200°C dén
230°C trong thoi gian tir 15 phut dén 25 phut @& thu duoc hdn hop phan tng tho;
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NH,

COOR
A

trong d6, X dugc chon doc 1ap tir nhém bao gdm CH,, O, NR’, alkylidin hoac

xyclopropyl;

ii. lam ngudi hdn hogp phan tmg thé thu dugc & budce (i) dén nhiét d6 nim trong

khoang tir 25°C dén 30°C, sau d6 tinh ché bing phurrong phap sic ky cot silicagel dé thu

dugc hop chét c6 cong thirc (I).

2. Quy trinh theo diém 1, trong d6 dung méi dugc chon tir nhém bao gdm xyclohexan,

benzen, toluen, xylen, diphenylete; anisol hodc dioxan.

3. Quy trinh theo diém 1, trong d6 hop chit c6 cong thic (I) dugc chon tir nhém bao

gom:
0 0 0 0
OH OH OH OH K
o [
N
0 0 0 0
- NH/\)LOH NH/\/KOH
OH OH OH OH

o] 0o

MNHE MNHj
OH OH 0% oH OH OH o

4. Quy trinh diéu ché hop chét c6 cong thic (5)

O

Hooc” N

H 4
OH OH
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0 0

X)LNH/\/LOH
OH OH

0 0
%(\]\NH/\)I\OH
OH 7 OH

0
KYKKNHj
OH OH A,

0 0
§ }/ ‘NH’\)%H
OH OH
Ph Ph O 0
MNH/\)LOH
OH OH

0
OH OH A,

", trong d6 quy trinh ndy bao gdm cac budc:
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NH,

COOAl

i. gia nhiét hdn hop chira amin c6 cong thirc (2) va D-(-)-

O

pantolacton c6 cong thirc theo ty 1& khéi lugng nim trong khoang tir
1:1,5 dén 1:2 trong dung mdi & nhiét d6 nim trong khoang tir 110°C dén 150°C trong
khodng thoi gian tir 16 gio dén 24 gid, sau d6 ting nhiét do cia hdn hgp phan ting nay
dén nhiét 46 ndm trong khoang tir 200°C dén 230°C trong thoi gian tir 15 dén 25 phit dé

thu dugc hén hop phan tng tho;

ii. 1am ngudi hdn hop phan tng thd thu duge & budce (i) dén nhiét @6 ndm trong

khoéang tir 25°C dén 30°C, sau d6 tinh ché bang phuong phap sic ky cot silicagel dé thu

Aﬂylc:wocm'

dugc chit ddng phan cis ¢6 cong thuc (4)

iii. khir allyl héa chat dong phén cis c6 cong thuc (4) thu duge & bude (i) véi su
c6 mit cua chat xtc tac paladi trong dung méi dugc chon tir nhém bao gom nude hodc
hén hgp cua nuéce véi cac dung mdi dong tan vGi nude, ete, dioxan, hoic keton, dé thu

dugc chat dong phén cis CJ-15801.

5. Quy trinh theo theo diém 4, trong d6 chit xuc tac dugc st dung trong budc (iii) duoc
chon tir nhém bao gdm PdCl,/PdCl,(PPh;) hodc PA(PPhs)s, tét hon néu chét xtc tac 1a
Pd(PPh3),.
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: ‘ Hel o i
o I HO« A COOAllyl
a) HCl, AllylOH a - NN
Aon ) HCI, Ally o™ OAl b)D ()pantolacton= N
HaN 99% NaHCO;
50% OH
2-met 9 i v R
-metoxy-propen
it > MN/\/COOAIM _— fg;k A&/ COOAIM 024;3/{ :’\
p TsOH (chdtxic tac) o & H d) DMF X COOAIIV
78% 93%
T# 16 chit déng phén 14p thé = 1:8
Q
(e}
T BiCl;, H; O, ACN (98%) \)(.)L“/\'
COOAlIy > IO
[PA(PPhs)s] (87%) e COOH
9 BiCl;, dung dich nedec ACN (75%)
Q({lN»§,coomM > o
o b THF, [Pd(PPhy)4] (80%) ~ACOOH

X

R3 (0]
HO
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ig.

o R1 R2 0O R‘I R?
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Fig.3

-23-



21767

. Ho. 7 o
NH .HCI R;E;;g?“ NH; :[f; | NHJLT>K%
Qr - s, QX i L,
OOH dioxan COOQAllyl toluen, nhiét d§ hoi lvu COOAIly]
1 2. 3
0 o}
o N PA(PP =
_z20C AllyloOC NH L Y NH
diphenyl ete OH OH dioxan-nwéc OH OH
4 5
cis CJ-15801
1g.
_,‘..NHz NH2
ICOIAHYI a) Benzen, 0°C-25°C, 3gitr @’
* > “COOAllyl
@ O:N' b) Zn/HC, (°C-25°C, Etanal 3 gio COOAllyl Y
Ta Th
. T§ 18 chét déng phan 14p thé ~ 5:1
% “OH
HO. 4 o .
OH 1.220°C o B
NH diphenyl ete “°°°\¢f‘NJLT}kj
. a ———y
- H
toluen, nhist 43 hai lrn @ 2. [PA(PPhy)4] OH OH
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6

Fig.5
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CO,AlL a) Benzen, 0°C-25°C, 3 gi& @:NH2 NH,
ANyl R .
5 ¥ OzNJ/ b) Zn/HCl, 0°C-25°C, Etanal 3 giv COOAllyl g “COOQAllyl

93 9h

T# 18 chét déng phén l4p thé bing khoing 5:1
D-(-)-pantolacton

Diphenyl ete AllyI00C o] s
a)khodng 100°C, 24 gi¢ \vfw”’\ﬂ

by khodng 200°C, 20 phit OH OH
(Quy trinh 1bwérc) 10

Fig.6
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