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(57) Sang ché dé cip dén phuong phap alkyl hoa picolinamit bang cloaxylal duoc thé. Cu

thé, sang ché dé cap dén phuong phap dleu ché hop chat ¢ cong thuc (I1T)

| Rt o
N = o™ O)J\R3
H
(1)
trong d6 R!, R2, va R3 1a nhu dugc x4c dinh trong ban mo ta, bang cach dung cloaxylal

duoc thé dé alkyl hoa picolinamit, trong d6 phan g nay duoc thuc hién véi su ¢ mat cua
chat xuc tac chuyén pha va chat dong xtc tac halogenua vo co.
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Linh vue ky thuit dwoc dé cap
Sang ché d& cip dén phuong phép alkyl héa hydroxypicolinamit bing cloaxylal

duoc thé bang cach str dung chat xtic tic crown ete. -

Ban chét k§ thuit ciia sang ché

Sang ché md ti cdc phwong phap khac nhau dugc st dung dé didu ché cac
picolinamit vong 16n c6 hoat tinh diét nAm. Uu diém ctia sang ché 13 dé xuét cac phuong
phap truc tiép va hiéu qua hon dé didu ché cac picolinamit vong 16n ¢6 hoat tinh diét nAm
va cac hop chét lién quan, vi dy, bang cach st dung cAc chét phan Gng va/hoic chét trung
gian héa hoc ma gitp cai thién dugc v& mit thoi gian va hiéu qua chi phi.

Sang ché dé xuét phuong phéap alkyl héa picolinamit c¢6 cong thirc (I):

Y OR
N~

@
bang cach cho phan tmg véi cloaxylal dugc thé c6 cong thire (I1):
0]

A~

cl” 0" "R®
(ID)

dé tao ra cdu tric c6 cong thire (I1D):

(D)
trongd6:  R'1a nhém alkyl bac mdt hoic bac hai;
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R? 12 di vong chira 5-12 nguyén tit bao gdm 1-3 nguyén tir khéc loai
dugc chon tir nthém bao gdm N, O, P, va S, c6 mdt hoic nhiéu nhém thé
duoc chon tir nhdém bao gf")m C;—Cs alkyl, C—Cg axyl, =0, benzyl, C,—Cq
alkyl ete, hodc aryl ete; va

R? 12 nhém alkyl bdc mdt, bac hai, hodc bac ba, trong d6, phuong

phap alkyl héa nay duoc thuc hién véi sy cd mat cia crown ete va chét déng xuc

tac halogenua vo co, trong d6 crown ete nay la it nhét mot ete dugc chon tir nhdm
bao gém: 12-crown-4, 15-crown-5, 18-crown-6, va cac crown ete benzo- va
dibenzo- cua chung.

Mot quy trinh alkyl héa da dugc boc 19 trong US 6,861,390 khong sir dung chét xtc
tc chuyén pha (Xem hop chat 23 va phuong phap A va B & trong ban md ta ny).

Theo mét sd phuong 4n, picolinamit cé cong thirc (I) dugc alkyl héa véi cloaxylal c6
cong thirc (II) trong dung méi hiru co bang cach sir dung chit xtc tic chuyén pha crown ete,
chét ddng xtic tac iddua vo co, va carbonat kim loai.

Theo mét phuong an, picolinamit 13 UK-2A (CAS s6 167173-85-5), (3S,6S,7R,8R)-
8-benzyl-3-{[(3-hydroxy-4-metoxypyridin-2-yl)cacbonyl]amino} -6-metyl-4,9-dioxo-1,5-
dioxonan-7-yl 2-metylpropanoat], cé cong thirc (IV):

~OCH;

I
N =~

CH,

o
CH,

H,C
av)
Theo mét phuong 4n, UK-2A dugc alkyl héa véi clometyl isobutyrat (CAS sd
61644-18-6) 6 cong thirc (V):
0]

CI/\O)K(CH‘Q’

CH;

V)
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dé tao ra chu triic ¢6 cong thie (VI). Cong thirc (VI) 14 (3S,6S,7R,8R)-8-benzyl-3-
{[(4-metoxy-3-{[(2-metylpropanoyl)oxy]metoxy}-pyridin-2-yl)cacbonylJamino} -6-metyl-
4.9-dioxo-1,5-dioxonan-7-yl 2-metylpropanoat]. Cac san pham phu khac, nhu hop chét c6
cong thirc (VII), c6 thé ciing dugc tao ra. Mot uu diém cta phuong phap dugc boc 16 & day
14 khong tao didu kién cho su tao ra hop chit c6 cong thirc (VII), nhd d6 lam ting thém sén

luong cuia san phdm mong muodn cé cdng thirc (VI).

OCH
N 3 0 NGO o
N CH N CH
= O/\O)]\( 3 ‘/ = O/\OJ\’/ 3
o l:l'H CH; OIO 0 N.H CH,
PO e ey (O
OO0 OO0
O CHj O CHj
O O
CH; . CH;
H3C H3C
(VD) (VID)

Trong ban mé ta, cac tham chiéu dén cac hop chit theo sang ché con bao gébm céc
chit ddng phin quang hoc va cac mudi. Cu thé 13, khi cac hop chét theo sang ché chira
cacbon bat ddi xtmg, cin hidu 12 c4c hop chét nay co thé bao gdm chét ddng phan quang
hoc, chit ddng phan khéng dbi quang va cac hdn hop triét quang va khong triét quang
ctia chung. Céc mudi 1am vi du c¢6 thé bao gdbm: Hydroclorua, hydrobromua, hydroiddua,
va chét twong 'tu. Céc hop chit chua lién két d6i cacbon-cacbon c6 thé 13 E, Z hodc cac
hdn hop E/Z.

Mot s& cac hop chit duoc boc 16 trong tai lidu nay c6 thé c6 mot hodc nhidu chét
ddng phan. Cac chuyén gia c6 hidu biét trung binh trong linh vuc k¥ thuat nay s& hiéu
ring mdt chit ddng phan c6 thé c6 hoat tinh sinh hoc hon cac chét khac. Céc cdu tric
dugc boc 10 trong sang ché thuong dugc v€ & mdt dang hinh hoc thé hién su c6 mit clia
chat ddng phén l4p thé chinh, va khong nhim thé hién tat ca cac dang hinh hoc va dang
hd bién cua phan tr ma ¢ thé c6 mit. Trong trudng hop khong biét duoc cu triic cia
nguyén tir cacbon 14p thé cu thé hodc hén hop gbm ting chét dong phan 1ap thé véi lugng
tuong tu, cdu triic c6 thé duge vé ma khong thé hién clu trac tuyét dbi (vi du lién két

khong lién hodc dtt, hinh ném cé thé dugc sir dung).
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MO ta chi tiét sang ché
Picolinamit nhu cac chit c6 cong thic (I) ¢ thé dugc alkyl héa véi cloaxylal c6

cong thire (IT) dé tao ra cu triic theo Cong thirc (I1I) theo so dd I:

o)
O g Cl/\O/U\R3 : ~ %) o
N (I N J
OH . > 0 07 "R®
H M* T (chét xtc tac) H
O~ N’ Ete vong (chét xtc tac) 07 N’
! 9 M,CO; ! 2
R dung méi hitu co, nhiét R
@ (I00)
So do I

tfong d6 R' 1a nhém alkyl bac mét hodc bac hai; R* 14 di vong chtra 5-12 nguyén
tr bao gém 1-3 nguyén ti khac loai dugc chon tir nhém bao g@)m N, O, P, va S, ¢c6 mdt
hogic nhiéu nhém thé dugc chon tir nhém bao gom C,—Cs alkyl, C;—Cq axyl, =O, benzyl,
C—Cs alkyl ete, hodc aryl ete; va R? 12 nhém alkyl bac mot, bac hai, hodc bac ba; va M
- dugc chon tir nhém bao gdm lithi, natri, hoic kali. Ngoai hop chét cé cong thirc (III),
phan tng c6 thé ciing tao ra mot hoic nhidu cac san phdm phu nita.

Theo mét sé phuong an, phan tng duoc thuc hién trong dung méi hitu co. Theo
mot s phuong 4n, dung méi hitu co duge chon tir nhém bao gbm xeton, axetat este,
hydrocacbon thom, chit hiru co duge clo hda, hodc nitril hitu co. Van theo mdt sb
phuong an, dung moi hitu co dugc chon tir nhém bao gdm axeton, etyl axetat, va toluen.

Phan tmg nay duoc thuc hién véi sy ¢ mit clia chat xtic tac chuyén pha va chat
dong xuc tac halogenua v6 co. Chét xic tac chuyén pha dugc st dung dé thuc hién sang
ché 13 crown ete.

Crown ete dugc sir dung dé thuc hién sang ché dugc chon tir nhém bao gém: 12-
crown-4 (Cong thac VIII), 15-crown-5 (Cong thic IX), va 18-crown-6 (Cong thiic X)
cling nhu cac crown ete benzo- va dibenzo- cua chung, nhu benzo-12-crown-4 (Cong

thac XI), benzo-15-crown-5 (Cong thirc XII), va dibenzo-18-crown-6 (Cong thirc XIII).
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Theo mdt sb phuong 4n, chit xic tic chuyén pha dugc tao ra & lugng nhod bang
1% mol, 16n béng 2% mol, 3% mol, 5% mol 7% mol, 10% mol, 15% mol, hodc nam
trong pham vi bt ky duoc dinh ra gifta hai tri s6 d& néu bat ky, nhu tir 1% mol dén 15%
mol.

Céc chét xc tac halogenua lam vi du ma cé thé duoc st dung dé thuc hién mot sd
khia canh cua sang ché bao gbém cac idt vo co, nhur natri i6t va kali iddua. Theo mdt sd
phuong 4n, chit ddng xtic tic iddua vo co duge tao ra & lugng nhd bang 1% mol, 2%
mol, 3% mol, 16n béng 5% mol, 8% mol, 10% mol, 15% mol hoac nam trong pham vi bat
ky dugc dinh ra giira hai trj s& da néu bét ky, nhu tir 1% mol dén 15% mol.

Theo mét sd phuong an, phan tng duge thuc hién trong mdi trudong bazo. Cac
bazo ma c¢é thé dugc sir dung dé thuc hién cac khia canh cia sang ché bao gém cac
cacbonat kim loai, nhu natri cacbonat (Na,COj3) va kali cacbonat (K,COs;). Theo mdt
phuong an, cacbonat kim loai dugc tao ra & lugng, trén co s& 1,0 phén tr duong luong
cta picolinamit ¢6 cong thirc (I), nho bang 0,9 duong lugng, 1 duong lugng, 1,25 duwong
luong 16n bang 1,5 dwong lugng, 2 duong lugng, 2,5 dwong lugng, hoic nim trong pham
vi bit ky duoc dinh ra gifta hai tri s6 d néu bat ky, nhu 0,9 duong luong dén 2,5 duong
luong. Theo phuong 4an cu thé nita, lugng hé s6 ty lugng cua kali cacbonat hogc natri
cacbonat duoc tao ra. | |

Theo mot sb phwong 4n cua sang ché, cloaxylal duoc thé c6 cong thic (IT) duoc
tao ra & luong, trén co s¢ 1,0 phan tir duong lugng cia picolinamit c¢6 cdng thic (I), nhd
béng 0,9 duong lugng, 1,0 dwong luong, 16n bang 1,1 dwong lugng, 1,2 duong luong, 1,3
duong lugng, 1,4 duong lugng, hodc 1,5 duong lugng, hodc nim trong pham vi bat ky
dugc dinh ra gifra hai tri s6 d4 néu bat ky, nhu tir 0,9 duong lugng dén 1,5 duong lugng.

Van theo mot sb phuong an, lugng hé $6 ty lugng cta cloaxylal dugc thé duoc tao ra.
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Theo mét s phuong 4n, phan tng duoc thuc hién & nhiét do thip bing 30°C,
40°C, 50°C, cao bang 100°C, 110°C, hodc nim trong pham vi bét ky dugc dinh ra giira
hai tri s6 d3 néu bét ky, nhu tir 30°C dén 110°C..

Theo mdt s phuong 4n,% khéi lwong ciia picolinamit c¢6 cong thirc (I) trong phan
ting nhé bang 1% khéi luong, 5% khéi lugng, 8% khdi lugng, 10% khdi lugng, 16n bing
15% khéi lugng, 20% khdi lwong, 25% khdi luong, hodc nim trong pham vi bat ky dugc
dinh ra giita hai tri s§ d3 néu bit ky, nhu tir 1% khdi luong dén 25% khéi luong, trén co
s& tng khdi lwong ctia hdn hop phan tng.

Theo mét sé phuong 4n, picolinamit c6 cong thirc (I) 1a UK-2A, cloaxylal dugc
thé c6 cong thuc (II) 13 clometyl isobutyrat c6 cong thirc (V), cacbonat kim loai 13 natri
cacbonat (Na,CO;), va hop chit c6 cong thic (IIT) 1 (35,6S,7R,8R)-8-benzyl-3-{[(4-
metoxy-3-{[(2-metylpropanoyl)oxy]metoxy}-pyridin-2-yl)cacbonyl]Jamino}-6-metyl-4,9-
dioxo-1,5-dioxonan-7-yl 2-metylpropanoat] (Céong thirc VI) theo so dd II, trong d6 crown
ete nay 13 theo sang ché.

~OCHa ‘ N OCHs A0
'\E\ZLOH N O)Okrcm N o/\o)J\/CH3 N o/\o)K(CH?’
oM H

H
0PN CHy o CH, oj:o 0PN CHs

V z
00 v+ MT (chdtxtictac) O O 0o

o CHj Crown Ete Vc‘)ng, (chét xtc ) CH, o CHs
~ 9 N tac) . 0 / o
o Na,CO; o) 54 .
v CHs CH, o,

098l Jung méi hitu co

HaC nhigt HC ' HsC
(IV) ' (VD) (VI
So @6 11

Nhu duoc thé hién trén so dd II, phan Gng cé thé tao ra thém cac san phém phu,
nhu hop chét c6 cong thirc (VII). Theo mdt phuong 4n, phan tmg c6 dd chon loc tuong
d6i cao cho hop chit c6 cong thic (VI) khi chat xtc tac crown ete duge sir dung. Theo
mdt phuong 4n, san lugng cta hop chét cé cong thire (VI) nhd bang khoang 80 + 2%
'hoac 16n béng khoang 98 + 2% hodc tri sb bat ky nam trong pham vi dugc dinh ra boi cac

tri s6 d& néu.
Vi du thwe hién sang ché
Nhu duge thé hién trén bang 1, viéc sir dung chét xdc tic chuyén pha crown ete

trong diéu ché cac hop chit nhu cac chit cé cong thic (VI) tir cac nguyén liéu ban dau

_7-
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nhu cac picolinamit c6 tic dong tét dén ca tdc do phan tng va san lugng cua hop chit ¢6
cong thirc (VI). Su ving mit chit xic tac crown ete (bang 1, dau vao 1) trong phan tng
tao ra san lwong khiém ton ciia hop chét c6 cong thirc (VI) (88%) va phan ng cin 48 h
dé dat duoc su chuyén ddi ciia hop chét c6 cong thirc (IV) 1a 94%. Su ¢6 mit 15-crown-5
(Cong thirc IX) 1am chit xdc tic chuyén pha trong phan tng tao ra >99% su chuyén ddi
ctia hop chét c6 cong thirc (IV) trong vong 24 h va 95% san lugng cua hop chét c6 cong
thirc (VI) va 5% san luong 13 san phdm phu c6 cong thire (VII) (bang 1, dau vao 2). Su
giam luong 15-crown-5 (Cong thirc IX) 1am gidm san luong cua hop chét c6 cong thirc
(VI) tir 95% dén 93% va 1am ting san luong cla sén phim phu c6 cong thirc (VII) tir 5%
dén 6% (bang 1, ddu vao 3 so v6i ddu vao 2). Viée ting lugng cia 15-crown-5 (Cong
thirc IX) cai thién sy chuyén ddi ctia hop chit c6 cong thirc (IV) (>99% trong vong 10 h)
va din dén 1am ting san luong ciia hop chét c6 cong thirc (VI) tir 95% dén 97% va lam
giam san luong cta san phdm phu cé cdng thirc (VII) tir 5% dén 3% (bang 1, dau vao 4
so v6i ddu vao 2). San lwong cao (>96%) ciia hop chit c6 cong thitc VI c6 thé ciing dat
duoc & cac lugng khac nhau ciia chit ddng xuc tac natri i6t (bang 1, cac du vao 5-7). So
v6i 15-crown-5, cac hé chit xtc tic chuyén pha bang cach st dung benzo-15-crown-5
(Cong thirc XII) v6i natri i6t (bang 1, diu vao 8) hoic 18-crown-6 (Cong thic X) véi kali
i6dua (bang 1, diu vao 9) ciing tao ra san lugng cia hop chét c6 cong thirc (VI) ma cao
hon san luong cta hop chét cé cong thic (VI) khi véng mit chat xtc tac chuyén pha
(tham chiéu bang 1, diu vao 1). Theo cach khac, cac dung mdi axeton (béng 1, dau vao
10) va toluen (bang 1, dau vao 11) c¢6 thé duoc sir dung thay etyl axetat trong khi van duy
tri san lwong cao cia hop chét c6 cong thic (VI) duoc tao ra ma phan tng dugc thuc hién
v6i su ¢6 mat cua it nhit mot chét xtc tac crown ete. Van theo cac thir nghiém khac, khi
véng mit cac phan Gmg chét xdc tic chuyén pha véi cac dung moi axeton hogc toluen thé
hién viéc giam >5% vé su chuyén ddi cta cong thire (IV) thanh san phim va san luong c6
cong thire (VI) trong dbi gidng véi cac phan tmg duge thuc hién véi sy c6 mit cua chit

xuc tac crown ete.
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Bang 1: So sanh cac diéu kién phan ing khac nhau.

pin pum Nt e L | ity w1
°C) (%mol) | 5h 10h 24h 30h 48h
1 aggit 55 IEI;‘)I K}(‘g)ng 18 33 70 - 94 |8 5
2 P s IEI;‘)I g) 68 93 99 - - |95 5
3 6 1;151 g |54 86 99 - - |93 6
4 azte{;t 65 IEE“)I (Ifé) 89 299 o - |97 3
5 agg’;t 45 1212)1 (Il}g) 49 92 99 - - 197 2
6 aﬁg& 55 1?;‘)1 (Il}é) 86 599 - - - |96 4
7 PO ss Iéa)l (11}(; 61 8 99 - - |9 2
g s IEI;‘)I )((51)1 50 85 399 - - |95 5
o O s (Ig (>6() 57 92 99 - - |91 4
10 Axeton 54 1?2)1 % 7797 >99 - - |92 4
11 Toluen 55 IEI;‘)I g) 20 43 9% 99 - |95 3

Vi du 1: Su chuyén dbi ctia UK-2A (Cong thirc IV) thanh Céng thire (VI) v6i sw
cb mit cia clometyl isobutyrat (Cong thuc V), 15-crown-5 (Cong thirc IX), natri 6t
(Nal), va natri cacbonat (Na,COs) trong dung mdi etyl axetat (twong ung véi dau vao 4
cua bang 1).

Lo phan tng thiy tinh c6 hai vo 1L dugc trang bi voi 16p dém nito, dong co khudy
trén du, bd canh quay 4 ludi cich nhau 45° bom xubng, vach ngin “h”, bd ngung tu
West, va hop do nhiét dugc nap tudn tu voi UK-2A rin (56,10 g, 0,109 mol, 1,0 duong
lurong), Na,COj3 khan (23,09 ‘g, 0,218 mol, 2,0 duong lugng), Nal (0,979 g, 0,0065 mol,
6% mol) ran, nonyl phenyl xeton (1,5022 g, chét n6i chuidn khong phan tmg cho phan
tich HPLC), 15-crown-5 (2,444 g, 0,0109 mol, 10% mol), clometyl isobutyrat nguyén
chét (16,47 g, 0,120 mol, 1,1 duong lugng), va etyl axetat (361 g). Binh phén tmg 1L
dugc dat dusi méi truong nito, bude khudy duoc bit ddu, va hdn hop phan tng dugc 1am

néng dén 65°C. Cac miu ctia hdn hop phan tng (x4p xi 1 mL) duoc ldy ra 6 5hva 10 h.

-0
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Mbi mAu duogc bd sung vao etyl axetat twoi (5 mL), éng tiém dugc loc, va duge pha lodng
x4p xi 6:1 (thé tich/thé tich) véi 0,1% axit formic trong N,N-dimetylformamit. C4c mau
tao ra dugc phén tich béi HPLC (phat hién UV, 270 nm) va néng dd mol cia UK-2A
khong phan tng (Céng thiic IV), Céng thiac (VI), va san pham phu c6 cong thirc (VII)
duoc xac dinh dua trén $6 luong da biét cia chét ndi chuin (nonyl phenyl xeton). Su
chuyén dbi cua cong thirc (IV) va san pham thu dugc c6 cong thie (VI) va Cong thic
(VII) c6 thé duoc tinh toan trén co s& thong tin ndy (xem vi du dau vao 4 ciia bang 1).

Vi du 2: Su chuyén dbi cia UK-2A (Cong thirc IV) thanh Céng thirc (VI) v6i su
c6 miit cta clometyl isobutyrat (Coéng thirc V), benzo-15-crown-5 (Cong thirc XII), natri
i6t (Nal), va natri cacbonat (Na,COs) trong dung mdi etyl axetat (twong Umg véi dau vao
8 ciia bang 1). |

Lo phén mg thuty tinh 6 hai v6 1L dugc trang bi v6i 16p dém nito, dong co khudy
trén dau, bd canh quay 4 ludi cach nhau 45° bom xudng, vach ngin “h”, bd ngung tu
West, va hop do nhiét dugc nap tun tu voi UK-2A ran (56,09 g, 0,109 mol, 1,0 duong
luong), Na,CO; khan (23,09 g, 0,218 mol, 2,0 duong lugng), Nal ran (0,973 g, 0,0065
mol, 6% mol), nonyl phenyl xeton (1,5269 g, chét noi chuin khong phan tmg cho phan
tich HPLC), benzo-15-crown-5 (1,454 g, 0,0054 mol, 5% mol), clometyl isobutyrat
nguyén chét (16,48 g, 0,120 mol, 1,1 dwong luong), va etyl axetat (317 g). Binh phan tng
1L duogc dit dudi moi trudng nito, bude khudy duge bét d4u, va hdn hop phan tmg dugc
1am néng dén 55°C. Cac mAu ctia hon hgp phén tng (xdp xi 1 mL) dugc ldyra & 5 h, 10
h, va 24 h. Mbi mau dugc bd sung vao etyl axetat twoi (5 mL), 6ng tiém dugc loc, va
duoc pha loing xip xi 6:1 (thé tich/thé tich) véi 0,1% axit formic trong N,N-
dimetylformamit. Céac mau tao ra duoc phan tich bdi HPLC (phat hién UV, 270 nm) va
ndng do mol cua UK-2A khong phan tng (Cong thirc IV), Cong thuc (VI), va san pham
phu c6 cong thirc (VII) dugc x4c dinh dya trén s6 lugng d3 biét caa chit ndi chuan (nonyl
phenyl xeton). Su chuyén dbi cua cong thirc (IV) va san phim thu dugc cé cong thirc
(VI) va Cong thic (VII) co thé duoc tinh to4n trén co s& thong tin nay (xem vi du, dau
vao 8 ctia bang 1).

Vi du 3: Su chuyén ddi ciia UK-2A (Cong thirc IV) thanh Céng thie (VI) v6i su
c6 mit cta clometyl isobutyrat (Coéng thirc V), 18-crown-6 (Cong thuc X), kali iddua
(KI), va natri cacbonat (Na,CO3) trong dung moéi etyl axetat (twong Ung véi dau vao 9

cua bang 1).

-10-
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Lo phan mg thiy tinh ¢6 hai vé 1L dugc trang bi véi 16p dém nito, dong co khudy
trén dau, bd canh quay 4 ludi cach nhau 45° bom xuéng, vach ngan “h”, bd ngung tu
West, va hop do nhiét dugc nap tun tu v6i UK-2A rén (56,05 g, 0,109 mol, 1,0 duong
lwong), Na,CO; khan (23,12 g, 0,218 mol, 2,0 duong luong), KI ran (1,096 g, 0,0065
mol, 6% mol), nonyl phenyl xeton (1,5270 g, chét noi chuin khong phan tmg cho phan
tich HPLC), 18-crown-6 (1,454 g, 0,0066 mol, 6% mol), clometyl isobutyrat nguyén chét
(16.54 g, 0,121 mol, 1,1 duong lugng), va etyl axetat (317 g). Binh phan tng 1L duoc dat
du6i moi truong nito, budc khudy duge bit dau, va hdn hop phan tng dugc lam néng dén
55°C. Cc mAu cia hdn hop phan tmg (x4p xi 1 mL) dugc 1y ra & 5 h, 10 h, va 24 h. Mdi
mAu duge bd sung vao etyl axetat tuoi (5 mL), bng tiém dugce loc, va dugc pha lodng X4p
x1 6:1 (thé tich/thé tich) v6i 0,1% axit formic trong N,N-dimetylformamit. Cac mau tao ra
duogc phan tich bai HPLC (phat hién UV, 270 nm) va ndéng do mol cia UK-2A khong
phan tng (Cong thic IV), Cong thuc (VI), va san pham phu c6 cong thirc (VII) duge xac
dinh dua trén sb luong d3 biét cta chit ndi chuin (nonyl phenyl xeton). Su chuyén dbi
ctia cong thirc (IV) va san phdm thu dugc cé cong thire (V1) va Cong thie (VII) c6 thé
duoc tinh ton trén co s¢ thong tin ndy (xem vi du, dau vio 9 clia bang 1).

Vi du 4 Su chuyén d6i cia UK-2A (Céng thirc IV) thanh Cong thic (V) véi su
c6 mit cta clometyl isobutyrat (Cong thirc V), 15-crown-5 (Cong thirc X), natri i6t (Nal),
va natri cacbonat (Na,COj3) trong dung moéi axeton (twong Umg véi dau vao 10 cta bang
1).

Lo phéan Gng thily tinh ¢ hai vo 1L dugc trang bi véi 16p dém nito, dong co khudy
trén dau, bd canh quay 4 ludi cach nhau 45° bom xudng, vach ngin “h”, bd ngung tu
West, va hop do nhiét dugc nap tudn tu voi UK-2A rin (56,02 g, 0,109 mol, 1,0 duong
lugng), Na,CO; khan (23,09 g, 0,218 mol, 2,0 duong lugng), Nal ran (0,971 g, 0,0065
mol, 6% mol), nonyl phenyl xeton (1,5469 g, chét noi chuén khong phan tng cho phan
tich HPLC), 15-crown-5 (1,467 g, 0,0065 mol, 6% mol), clometyl isobutyrat nguyén chét
(16.50 g, 0,120 mol, 1,1 duong lugng), va axeton (317 g)'. Binh phan tng 1L dugc dit
dudi méi trudng nito, bude khudy dugc bat dau, va hdn hop phan tng dugce 1am néng dé
hdi luu (x4p xi 54°C). Cac mau ctia hdn hop phan img (xdp xi 1 mL) duoc 14y ra ¢ 5 h,
10 h, va 24 h. Mdi miu dugc bd sung vao etyl axetat tuoi (5 mL), 6ng tiém duoc loc, va
dwoc pha lodng xdp xi 6:1 (thé tich/thé tich) vé6i 0,1% axit formic trong N,N-
dimetylformamit. Céac mau tao ra dugc phan tich béi HPLC (phat hién UV, 270 nm) va
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ndéng d6 mol cia UK-2A khong phan tng (Cong thirc IV), Cong thirc (VI), va san pham
phu c6 cong thic (VII) dugce xac dinh dua trén s6 luong d3 biét ciia chit ndi chuan (nonyl
phenyl xeton). Su chuyén ddi cta cong thirc (IV) va san pham thu dugc cé cong thirc
(VI) va Céng thirc (VII) ¢6 thé dugc tinh toan trén co sé thong tin ndy (xem vi du dau
vao 10 cua bang 1).

Vi du 5: Su chuyén ddi ctia UK-2A (Cong thirc IV) thanh Cong thirc (VI) v6i sy
c6 mit cta clometyl isobutyrat (Cong thirc V), 15-crown-5 (Cong thirc X), natri 16t (Nal),
va natri cacbonat (Na,COj3) trong dung moi toluen (tuong trng véi dau vao 11 cua bang
1).

L0 phén Gng thiy tinh c¢6 hai vé 1L duoc trang bi v6i 16p dém nito, dong co khudy
trén dau, bd canh quay 4 Iudi cach nhau 45° bom xubng, vach ngin “h”, bd ngung tu
West, va hop do nhiét dwoc nap tudn tir véi UK-2A rén (56,16 g, 0,109 mol, 1,0 duong
lugng), Na,CO; khan (23,12 g, 0,218 mol, 2,0 duong luong), Nal ran (0,961 g, 0,0064
mol, 6% mol), nonyl phenyl xeton (1,5049 g, chét ndi chuén khong phan tmg cho phin
tich HPLC), 15-crown-5 (1,481 g, 0,0066 mol, 6% mol), clometyl isobutyrat nguyén chét
(16,53 g, 0,121 mol, 1,1 duong lugng), va toluen (326 g). Binh phan Uung 1L dugc dat
duéi méi trudng nito, bude khudy duoc bat dau, va hén hop phan Gng dugc 1am néng dén
55°C. Céc mAu ctia hdn hop phén tng (xdp xi 1 mL) dugc 14y ra & 5h, 10 h, 24 h, va 30
h. M&i mau duge bd sung vao etyl axetat tuoi (5 mL), éng tiém dugc loc, va dugc pha
loéing x4p xi 6:1 (thé tich/thé tich) v6i 0,1% axit formic trong N,N-dimetylformamit. Cac
mau tao ra dugc phan tich béi HPLC (phat hién UV, 270 nm) va ndng d6 mol ciia UK-
2A khéng phan trng (Cong thire IV), Cong thire (VI), va san pham phu c6 cong thirc (VII)
dugc xac dinh dua trén sb luong dd biét cia chit ndi chudn (nonyl phenyl xeton). Su

“chuyén ddi cta cong thire (IV) va san pham thu dugc ¢ cong thirc (VI) va Cong thirc

(VII) c6 thé dugce tinh toan trén co s thong tin nay (xem vi duy, d4u vao 11 cia bang 1).
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YEU CAU BAO HQ

1. Phuong phap alkyl héa picolinamit bang cloaxylal dugc thé, bao gdm cac budc:

cho picolinamit cé cong thure (I):

@)

(IIT)
trong do:

R! 14 nhém alkyl bac méot hodc béc hai;

R 13 di vong ¢ 5-12 nguyén tir, trong d6 bao gdm 1-3 nguyén tir khéc loai
duge chon tir thém bao gdm N, O, P, va S, c6 mot hozc nhiéu nhém thé dugc chon
tir nhém bao gém C—Cs alkyl, C1—Cg axyl, ¥O, benzyl, C;—C; alkyl ete, hodc aryl
ete, 1

R’ 12 nhém alkyl bac mét, bac hai, hoic bac ba; va

trong do6, budc phan tng nay dugce thuc hién véi sy c6 mdt cia crown ete
va chit ddng xuc tac halogenua vd co, trong d6 crown ete nay 12 it nhat mot ete
dugc chon tir nhém bao g@)m: 12-crown-4, 15-crown-5, 18-crown-6, va cac crown

ete benzo- va dibenzo- cia chung.
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2. Phuong phap theo diém 1, trong d6 crown ete nay 1a it nhit mot ete dugc chon tir
nhom bao gém 12-crown-4, 15-crown-5, 18-crown-6, benzo-12-crown-4, benzo-15-
crown-5, va dibenzo-18-crown-6, tét hon néu it nhit mét ete dugc chon tir nhém bao

gém 15-crown-5, 18-crown-6, va benzo-15-crown-5.

3. Phuong phép theo diém 1, trong d6 chat dong xtic tac halogenua v6 co 1 iddua vé co,
trong d6 t6t hon néu ibdua vo co nay 1a it nhit mét mudi iddua dugc chon tir nhém bao

gOm natri iddua va kali i0dua.

4. Phuong phép theo diém 1, trong d6 phan tng nay dugc thuc hién trong dung mdi hiru

CO.

5. Phuong phap theo diém 4, trong d6 dung méi hitu co nay 1a it nhit mot dung méi hiru
co dugc chon tir nhom bao g6m keton, axetat este, hydrocacbon thom, chét hitu co duoc

clo héa, va nitril hitu co.

6. Phuwong phap theo diém 5, trong d6 dung mdi hitu co nay 1a it nhét mot dung méi

dugc chon tir nhom bao gém axeton, etyl axetat, va toluen.

7. Phuong phap theo diém 1, trong d6 phin tmg nay dugc thuc hién trong moi truong

bazo.

8. Phuong phap theo diém 7, trong d6 mdi trudng bazo nay duge tao ra bdi cacbonat
kim loai, trong d6 t6t hon néu cacbonat kim loai nay 1a it nhét mot cacbonat dugc chon tur

nhém bao gdm natri cacbonat va kali cacbonat.

9. Phuong phap theo diém 1, trong d6 picolinamit c6 cong thic (I) 1a (3S,6S,7R,8R)-8-
benzyl-3-{[(3-hydroxy-4-metoxypyridin-2-yl)cacbonyl] ainino} -6-metyl-4,9-dioxo-1,5-
dioxonan-7-yl 2-metylpropanoat], cloaxylal dugc thé c6 cong thiac (1) 13 clometyl

isobutyrat, va hop chit c¢6 cong thiac (1) 13 (3S,6S,7R,8R)-8-benzyl-3-{[(4-metoxy-3-
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{[(2-metylpropanoyl)oxy]metoxy}-pyridin-2-yl)cacbonylJamino} -6-metyl-4,9-dioxo-1,5-

dioxonan-7-yl 2-metylpropanoat].

10. Phuong phép theo diém 1, bao gdm budc:

cho (3S,6S,7R,8R)-8-benzyl-3-{[(3-hydroxy-4-metoxypyridin-2-yl)cacbonyl ]-
amino }-6-metyl-4,9-dioxo-1,5-dioxonan-7-yl 2-metylpropanoat] phan tng véi clometyl
isobutyrat v4i su ¢6 mit cia crown ete va iddua vo6 co dé tao ra (3S,6S,7R,8R)-8-benzyl-
3-{[(4-metoxy-3-{[(2-metylpropanoyl)oxy]metoxy}-pyridin-2-yl)cacbonylJamino} -6-
metyl-4,9-dioxo-1,5-dioxonan-7-yl 2-metylpropanoat] va mot hodc nhidu san phdm phy,
trong d6 crown ete nay 13 it nhit mot ete dugc chon tr nhém bao gdém 12-crown-4, 15-

crown-5, 18-crown-6, va cac crown ete benzo- va dibenzo- cia ching.

11. Phuong phap theo diém 10, trong d6 mdt hodc nhidu san phdm phu bao gdm hop
chét c¢6 cong thirc VII:

= O 0

N CH
r = O/\O)H/ 3
OIOO N CH
HC™ “CHy (PO

00

CHs

0

°
CHs,

H5;C
(VI

12. Phuong phéap theo diém 10, trong d6 crown ete nay 1a it nhit mot ete dugc chon tir
nhém bao gébm 12-crown-4, 15-crown-5, 18-crown-6, va benzo-12-crown-4, benzo-15-

crown-3, va dibenzo-18-crown-6.

13. Phuong phap theo diém 10, trong d6 iddua vo co nay 1a it nhét mot iddua duge chon

tir nhom bao gom natri i0dua va kali i6dua.
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14. Phuong phép theo diém 10, trong d6 phan tng ndy duoc thyc hién trong it nhit mot
dung mo6i hitu co dugc chon tir nhém bao gﬁ‘)m axeton, etyl axetat, va toluen.

15. Phuong phap theo diém 10, trong d6 crown ete nay 12 it nhét mot ete dugce chon tir

nhém bao gdbm 15-crown-5, 18-crown-6, va benzo-15-crown-5.
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