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Linh vic k§ thuit dwoc dé cap

Sang ché dé cap dén phuong phap mai dé san xuat (E)-2-(7-triflometylcroman-
4-yliden)-N-((7R)-7-hydroxy-5,6,7,8-tetrahydronaphtalen-1-yl)axetamit c6 cong thirc
(I) 1a dan xuét heteroxycliden axetamit. Ngoai ra, sing ché dé cap dén phuong phap
méi dé san xudt (R)-8-amino-1,2,3,4-tetrahydronaphtalen-2-ol c6 cong thirc (B) hoic
mudi cta né, 12 hop chit trung gian c6 thé st dung dé san xuét hop chit c6 cong thirc
D.

Tinh trang ky thuat ciia sang ché

(E)-2-(7-triflometylcroman-4-yliden)-N-((7R)-7-hydroxy-5,6,7,8-tetrahydro-
naphtalen-1-yl)axetamit c6 cong thirc (I) 1a chit ddi khang vanilloid 1 tiém nang thy
thé tam thoi (transient receptor potential vanilloid 1 - TRPV1), va dugc du doan la tac
nhan phong nglra va/hodc tri liéu cho cac bénh li€n quan dén thu thé TRPV1 (vi du,
dau thén kinh, dau dy than kinh do tiéu dudong, dau sau phau thuat, viém xuwong khép,
dau do viém khép dang thip, dau do viém, dau do ung thu, chimg dau nira dau va cac
bénh twong tw), rdi loan than kinh, tén thwong thin kinh, thoai hoa than kinh, bénh
phdi thc nghén man tinh, bénh hen, bénh viém miii, bénh viém niém mac nhu & mat,
bénh da do than kinh, bénh viém da, bénh di tmg, tiéu tién khong tu chi, tiéu khong tu
chu gép, bang quang tang hoat, viém bang quang, bénh ngura, va cac bénh twong tu)

( Tai liéu sang ché 1).
[C1]
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N
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WO 2007/010383 (Tai liéu sang ché 1) boc 16 phuong phép san xuat hop chat

¢6 cong thire (I). Trong tai liéu nay, hop chat c6 cong thirc (I) dugc sén xudt theo céc
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buéce tir <Buéc 1> dén <Bude 3> duoc chi ra trong phan dudi day (so do A).

<Bué6c 1> Hop chit ¢6 cong thire (IM-k) thu duge bang cach thuc hién phan
g ngung tu bang cach sir dung 8-amino-3,4-dihydronaphtalen-2(1H)-on (cong thirc
(IM-3)) duogc san xuét theo phiwong phép da biét tir tai lidu (vi du, WO 2005/040100
(Tai liéu sang ché 2) va tai liéu twong tw) va axit (E)-2-(7-(triflometyl)croman-4-
yliden)axetic (cong thic (CA-1) trong CAS No. 920334-15-2, Tai li€u phi sang ché 1)
va tac nhan ngung tu (1-etyl-3-(3-dimetylaminopropyl)carbodiimit hydroclorua
(EDCI HCY)).

<Buéc 2> Hop chét c6 cong thire (IM-k) duge khir bang natri bohydrua dé thu
dugc hop chat c6 cong thire (I-Rac).

<Buéc 3> Hop chét c6 cong thirc (I-Rac) dugce phan tach quang hoc trén cdt c6
hoat tinh quang hoc dé thu duoc hop chét c6 cong thie (I), va hop chét c6 cong thic
(I-S) 1a chét ddng phan ctia no.

Tuy nhién, trong phuong phap san xuét nay, hop chét ¢6 cong thirc (I) thu duge
bang cach thuc hién tach trén cot trong budc cudi cung, va kho sir dung lai hop chét

¢6 cong thire (I-S) thu duge sau khi phan tach trén cot.

(Sordo A)
Q [e]
CF, CF
H .
NH, HO EDCi-HCI N o NeBH,
O ] o a
Buoc 12 v
M-3 {CA {IM-K
OH Tach tré OH QH
CF4 o3t ¢o hoat tint ! CF, CFy
- quang hot H H
N — N N
Q o Burdr o] C @] o
I-Rac! {1 gj

Trong khi d6, WO 2005/040100 (Tai li€u sang ché 2), WO 2003/095420 (Tai
2
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lidu sang ché 3), WO 2005/040119 (Tai liéu sang ché 4), va WO 2010/127855 (Tai
liu sang ché 5) boc 16 phuong phép sén xuét hop chét c6 cong thirc (B), twong Umg

v6i cong thire cdu tao riéng phan ctia cong thirc (I).
[C3]

OH

NH, (B)

Trong cac tai liéu nay, 8-amino-3,4-dihydronaphtalen-2(1H)-on (cong thirc
(IM-3)) thu dwgc nho phan ung alkyl héa ciia nhém phenol, khir Birch, va loai bao vé
nhom alkyl bang cach st dung 8-aminonaphtalen-2-ol (cong thirc (SM-1)) lam nguyén
liéu ban dau, va nho do6 hop chét c6 cong thuc (B) dugc san Xudt bé’lng cach khir bat

doi xtmg nd véi su ¢ mat cia chat xic tdc Ru (so do 1).

Tuy nhién, trong cac phuong phéap san xuét ndy, phan tmg khir Birch duge su
dung trong mot bude, va chét xtic tac kim loai (Ru) dugc sit dung trong phan ung khir
bt dbi xtmg trong budc cudi cung, vi vay can c6 bude khir lwong du kim loai (Ru)

trong hop chét thu duoc.

[C4]
(Sodd 1)
NH, NH. NH,
MO O - = O
RAX R Ty Khy Birch rA
(SM-1) (IM-1) (IM-2)
NM; NH,

0
/

(-3 (B)

Hon nita, WO 2009/050289 (Tai liéu sang ché 6), WO 2010/045401 (Tai liéu
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sang ché 7), va WO 2010/045402 (Tai liéu sang ché 8) ciing boc 16 phuong phap san
xuét hop chét c6 cong thirc (B). Trong céc tai liéu nay, hop chét c6 cong thirc (B)
duge san xuit bang cach phan tach st dung cdt c6 hoat tinh quang hoc sau khi dugc
cam tmg thanh raxemic 8-amino-1,2,3,4-tetrahydronaphtalen-2-ol (cong thirc A) bang
cach khtr chon loc vong naphtalen str dung 8-aminonaphtalen-2-ol (cong thirc (SM-1))

lam nguyén liéu ban dau (so dd 2).

Tuy nhién, trong phuong phap san xuét nay, kho st dung lai cac chit dong

phén khéc (céac ddng phan dang S) thu dugc sau khi phan tach bai cot.
[C5]
(Sor do 2)

NH; NH, NH,

- | I — |

Hon nita, WO 2009/055749 (Tai liéu sang ché 9) ciing bdc 16 phuong phap san
xuit hop chét c¢6 cong thirc (B). Trong tai liéu nay, hop chét c6 cong thirc (B) dugc
san xuit bang cach phan giai bsi cot chat dong phan khong d6i quang thu dugc sau
khi phan giai dong phan khong dbi quang ctia raxemat bd trg khong d6i xing duoc

dua vao c6 cong thirc (A) (so do 3).

Tuy nhién, cling trong phuong phéap san xuit nay, kho st dung lai cac chét

ddng phan khac (céc d6ng phan dang S) thu dugc sau khi phan tach béi cot.
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[C6]
(Sor do 3)
OMe .
N, HN = - OMe HN =
HQ 2.0 HO 5
ae
. M4 iM-5
1) Hidg) . L
20%Pd(OH)2/C ?Mfe i f-'**s Dung dich nurge LioH NH; o
25pst e Ca S B (s.f o T-ﬂ‘f)\{
2 bang O 82 z 0 Ph

IM-B

Phuong phap san xuat hop chét c6 cong thic (B) duge boc 19 trong céac tai liéu
tuong tmg c6 cic van dé nhur cac loai phan tng trong qua trinh san xuét, cac chit phan
tmg duogc st dung, va murc d§ kho khan trong viéc st dung lai cac chit déng phan
khac thu duoc sau khi phan tach raxemat hodc chit déng phan khong dbi quang trén
c¢ot. Vi viy, can c¢6 phuong phéap san xuét cai tién dé téng hop & quy md 16n hodc san
xuét & quy md cong nghiép hop chét c6 cong thic (B). C6 nghia 13, khi xem xét qua
trinh tong hop & quy mo 16n hodc san xut & quy mo cong nghiép hop chét c6 cong
thire (B), can tim ra phuong phap san xuit moi khac vé6i cidc phuong phap san Xuét
duoc mo ta trong tai liéu twong ting. Do phuong phap san xuét dé tong hop & quy mod
16n hop chét c6 cong thire (B) voi hiéu suit cao va do tinh khiét quang hoc cao van
chua dugc tim ra, ngudi ta nghi rang cac van dé néu trén trong qud trinh san xuat hop
chét c¢6 cong thirc (B) ¢ thé duoc gidi quyét néu tim ra dugc phuong phap tong hop &
quy md 16n hop chét c6 cong thue (B) voi s budce it hon, hidu suét héa hoc cao, va do

tinh khiét quang hoc cao.

Don sang ché My sé 5136103 (Tai liéu sang ché 10) va cac tai liéu tuong tu
boc 10 phuong phap oxy hoa rugu bac hai thanh keton bang cach str dung g6¢ 2,2,6,6-
tetrametylpiperidin-1-oxyl (TEMPO) lam chét oxy héa. Tuy nhién, phén ung oxy hoa
TEMPO trong d6 1,2,3,4-tetrahydronaphtalen (vi du, tert-butyl-(7-hydroxy-5,6,7,8-

tetrahydronaphtalen-1-yl)carbamat va cac chét twong tu) c6 nhém amino dugc thé va
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nhém hydroxyl trong phén tr duge st dung lam nguyén liéu thd chua duge biét rd.
Hon nita, phan ing oxy héa TEMPO bing héa hoc dong chay (phan tmg dong chay)

trong d6 hop chat dugc sir dung lam nguyén liéu tho ciing chua duoc biét rd.

Don sang ché My s6 5225339 (Tai liéu séng ché 11) va Pon sang ché My sb
5342767 (Tai liéu sang ché 12) boc 10 viée khir keton bang reductaza c6 ngudn goc tir
Lactobacillus kefir, nhung viéc khir bang enzym dugc lam thich hop véi cac hop chét
keto nhu amino-3,4-dihydronaphtalen-2(1H)-on duoc thé nhom bao vé hodc B-tetralon

khong dugc boc 10.

Advanced Synthesis & Catalysis, 350 (14 + 15), p2322-2328, 2008 (Tai liéu
phi sang ché 2) boc 16 viéc khir cac keton cua o- hodc PB-tetralon bing enzym
(reductaza: c6 ngudn gdc tir Lactobacillus kefir). Tuy nhién, di chi o rang phan g
khir cta cac keton cua B-tetralon khong duoc tién hanh khi reductaza ¢6 ngudn gdc tir

Lactobacillus kefir dugc str dung.

WO 2018/205948 (Tai liéu sang ché 13) boc 10 8-bromo-1,2.3.4-
tetrahydronaphtalen-2-ol (CAS No. 444619-84-5, Tai li€u phi sang ché 3) va phuong
phéap san xuét no, nhung (R)-8-bromo-1,2,3,4-tetrahydronaphtalen-2-ol, la dang khong

doi ximg cua no, va phuong phap san xuat n6 khong duoc biét rd.

CAS Registry boc 10 8-flo-1,2,3,4-tetrahydronaphtalen-2-ol (CAS No.
1823867-35-1, Tai liéu phi sang ché 4), nhung (R)-8-flo-1,2,3,4-tetrahydronaphtalen-
2-0l, 1a dang khong dbi xing cia né, va phuong phéap san xuét n6 khong duoc biét 16,
Hon nita, CAS Registry boc 10 8-clo-1,2,3,4-tetrahydronaphtalen-2-ol (CAS No.
1823929-47-0, Tai li¢u phi sang ché 5), nhung (R)-8-clo-1,2,3,4-tetrahydronaphtalen-

2-ol, 1a dang khong ddi xtmg ctia n6, va phuong phép san xuit n6 khong duoc biét rd.

Bioorganic & Medicinal Chemistry Letters, 18 (6), p1830-1834, 2008 (Tai ligu
phi sang ché 6) bdoc 10 phuong phap san xudt 8-amino-6-flo-1,2,3.4-
tetrahydronaphtalen-2-ol (hi€u suit 18%) biang phan tmg amin hoa cua 8-bromo-6-flo-
1,2,3,4-tetrahydronaphtalen-2-ol vé1 chit xuc tac Pd (Pda(dba)s) va tert-butyl

carbamat, va sau do loai bao vé nhém Boc.
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Ban chét k§ thuit clia sing ché
Vén dé ky thuat

Trong cac truong hop nhu vay, can c6 phwong phap méi dé san xuét hop chit
¢6 cong thie (I) néu trén.
Bién phép giai quyét van dé

Cac tac gia cua sang ché da thuc hién lap lai nghién ciru k¥ ludng dé giai quyét
céc vAn dé da mo ta trén day. Két qua 13, cac tAc gia sang ché da phat hién ra phuong
phap moi dé san xuét dé dang hop chét c6 cong thie (I) véi hidu suét cao, va hoan
thién sang ché dwa trén phat hién nay. Do 1a, cac tac gid sang ché da phat hién ra
phuong phap méi dé san xudt hop chat co cong thie (1) bang phan ting ngung tu cla
axit carboxylic c6 cong thirc (CA-1) va rugu amino c6 cong thirc (B) hoac mudi cla
noé béng cach st dung DMT-MM (4-(4,6-dimetoxy-1,3,5-triazin-2-yl)-4-
metylmorpholini clorua) (CAS No: 3945-69-5) lam tac nhan ngung tu (So dd B).

[C7]
(Sor db B)
?H OH
s CF, !
‘ H
L NH; HO. = I DM T-MB » N._ -~
P b s
=) (Ca-1) ih

Céc tac gia sang ché ciing phat hién ra phuong phap mai dé san xuét hop chét
c6 cong thuce (B) hoac mubi cua no, 1 hop chét trung gian c6 thé st dung dé san xuét

hop chit c6 cong thirc (I), va hoan thién sing ché dua trén phat hién nay (So d6 C-1).
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[C8]
(So d6 C-1)
ZH H [
| | H
“*cﬁ,..‘MHz = E e = o N

T=
I
[}

Céac tac gia sang ché con phat hién ra phuong phap méi dé san xuét hop chit co
cong thue (B) hodc mubi cia né, 12 hop chét trung gian c6 thé st dung dé san xut

hop chét c6 cong thirc (T), va hoan thién sang ché dua trén phat hién nay (So do C-2).

[C9]
(Ser d6 C-2)
9] OH oH
L ] ¥ o e X [ o NH

S5Ma A8

[X = nguyén tir halogen)

Hiéu qua cua sang ché

Sang ché dé xuét phuong phap méi dé san xuét hop chét c6 cong thie (1), hoac
hop chét c6 cong thirc (B) hodc mudi cua nd. Sang ché tot hon 1a dé xuat phuong phap
san xuét hiéu qua thich hop dé téng hop & quy md 16n hodc san xuit & quy mo cong
nghiép hop chét c¢6 cong thire (1), hoac hop chét ¢6 cong thirc (B) hodc mudi ciia né.
Phuong phép san xuét theo mot s6 khia canh cta séng ché 1a phuong phép cho phép

9
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san xudt hop chit ¢6 cong thire (I), hoic hop chét c6 cong thire (B) hoic mudi cua nd
v6i hiéu suét cao va thuén loi & quy mo cong nghiép, va vi vy cac phuong phap nay
cue ky hitu hiéu trong cong nghiép. Hon nira, mot s6 khia canh khac dé& xuit cac hop
chit méi c6 cong thirc (A-7) va (A8) 13 cac nguyén liéu thd dé thu duge hop chat c6

cong thire (B) va mudi ctia né.
MO ta vén tit cac hinh vé
Fig. 1: FIG. 1 1a vi du vé thiét bi phan ting dugc st dung trong hoa hoc dong;

Fig. 2: FIG. 2 1 hinh vé thé hién c4u truc tinh thé cia mudi HBr cia hop chét

c6 cong thue (B); va
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Fig. 3: FIG. 3 13 hinh vé& thé hién cAu triic tinh thé ctia hop chét c6 cong thire (I).

M0 ta chi tiet sang che
Céc khia canh cua sang ché

Phuong phap san xuit hop chit c6 cong thie (I) duge dé xuét. Mot s khia
canh la phuong phép san xuét hop chét c6 cong thirc (1) bang cach st dung hop chét
c6 cong thirc (A) lam nguyén liéu ban dau. Mot s khia canh khéc 1a phuong phap san
xuét hop chét c6 cong thire (1) bang céach sir dung hop chit c¢6 cong thire (A-5) lam

nguyén liéu ban dau. Céac khia canh khac nita 12 phuong phap san xudt hop chét co

cong thuc (I) bang cach sir dung hop chét c6 cong thirc (A-6) 1am nguyén liéu ban dau.

Céc khia canh khéc nita la phuong phép san xuét hop chat c6 cong thire (1) bang cach

st dung hop chit c6 cong thirc (A-7) 1am nguyén liéu ban dau.

Céac khia canh khac nira 1a phuong phéap san xuét hop chét c6 cong thic (I)
bang cach st dung hop chét c6 cong thirc (SM8) lam nguyén liéu ban dau. Cac khia
canh khéc nita 1a phuong phap san xuét hop chat cé cong thirc (1) bang cach st dung
hop chét c6 cong thirc (SM8-BR) lam nguyén liéu ban dau. C4c khia canh khéc nita 1a
phuong phap san xuét hop chét c6 cong thic (1) bang cach st dung hop chét c6 cong
thirc (A8) lam nguyén liéu ban dau. Cac khia canh khéc nita 1a phuwong phap san Xuét
hop chét c6 cong thuc (I) bang cach st dung hop chéat c6 cong thic (A8-BR) lam
nguyén liéu ban dau. Cac khia canh khéc nita 1a phuong phap san xuét hop chét co

cong thuc (I) bang cach str dung hop chét c6 cong thirc (B) 1am nguyén liéu ban dau.
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Hon nita, phwong phap san xuét hop chét co6 cong thic (B) hoic mudi ctia n6
cling dugce dé xuat. Mot sb khia canh 1a phuong phép san xuét hop chét c6 cong thire
(B) hodc mubi ctia n6 bang cach sir dung hop chét c6 cong thirc (A) 1am nguyén liéu
ban dau. Mot sb khia canh khac 1a phuong phap san xuét hop chit c6 cong thic (B)
hodc mudi cia n6 bang cach str dung hop chét c6 cong thirc (A-5) lam nguyén liéu
ban dau. Céc khia canh khic nira 1a phuong phap san xudt hop chét c6 cong thirc (B)
hodc mubi cta n6 bang cach sir dung hop chét c6 cong thic (A-6) lam nguyén liéu
ban dau. Céc khia canh khéc nita 1a phuong phap san xudt hop chét c6 cong thirc (B)
hodc mudi ctia n6 bang cach sir dung hop chét c6 cong thic (A-7) lam nguyén liéu

ban dau.

Céc khia canh khac nira 1a phuong phép san xuét hop chéit co cong thuc (B)
hodc mudi ctia né bang cach sir dung hop chét c6 cong thirc (SM8) lam nguyén liéu
ban dau. Cac khia canh khéc nita 1a phuwong phap san xuét hop chét c6 cong thic (B)
hodc mudi ciia n6 bang cach sir dung hop chit c6 cong thire (SM8-BR) lam nguyén
liéu ban dau. Cac khia canh khéc nita 1a phuong phép san xuét hop chét c6 cong thirc
(B) hodc mudi ctia nd bang cach st dung hop chét co cong thire (A8) lam nguyén liéu
ban dau. C4c khia canh khéc nita 1a phuong phap san xuit hop chat c6 cong thirc (B)
hoac mudi ciia n6 bang cach st dung hop chét c6 cong thirc (A8-BR) lam nguyén liéu

ban dau.

Céc khia canh khac hon nita 1a phuong phap san xudt hop chét c6 cong thirc
(A-6) bang cach st dung hop chit c6 cong thirc (A-5) hodac cong thirc (A-7) lam
nguyén liéu ban dau. Cac khia canh khdc hon nira 12 phuong phép san xuét hop chat
¢6 cong thirc (A-7) bang cach st dung hop chét c6 cong thiic (A-6) 1am nguyén liéu
ban dau. Cac khia canh khac hon nita 1a hop chét c6 cong thic (A-7).

Cac khia canh khac nita 1a phuong phéap san xuét hop chit co cong thirc (A8)
bang cach st dung hop chét c6 cong thic (SM8) 1am nguyén liéu ban dau. Cac khia
canh khac nita 1a phuong phéap san xuét hop chét c6 cong thirc (A8-BR) bang céch sir
dung hop chit c6 cong thirc (SM8-BR) l1am nguyén liéu ban dau. Cac khia canh khac
nita 1a hop chét c6 cong thirc (A8) va hop chét c6 cong thirc (A8-BR).

Duéi day, moi khia canh s& duge mo ta cu the.

11
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[1] Khia canh thir nhat 12 phuong phap san xuét hop chét c6 cong thirc (B) hodc
mubi ctia nd, phuwong phap nay bao gbm: tert-butoxycacbonyl hoa nhom amino cla
hop chét c6 cong thirc (A) dé thu dugce hop chat c6 cong thirc (A-5); tao ra phan Gng
oxy hoa cia hgp chét c6 cong thire (A-5) dé thu duge hop chit co cong thic (A-6);
khir bat di xtmg hop chét c6 cong thire (A-6) dé thu dugc hop chat c6 cong thirc (A-
7); va loai bao vé nhom tert-butoxycacbonyl cta hop chéit c6 cong thirc (A-7) dé thu

duoc hop chét c6 cong thire (B) hodc mudi cta nod.
Cong thuc (B):
[C10]

OH

NH, (B)

Cong thirc (A):
[C11]

OH
NH, (A)
Cong thuc (A-5):

[C12]

OH

12
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Cong thirc (A-6):

[C13]
O
H
N_ _O (A-6)
T
Cong thuc (A-7):
[C14]
OH
(A-7)

HTO
ISR
[2] Khia canh tht hai 1a phwong phap san xuét hop chét c6 cong thirc (B) hodc
mubi cta nd, phuong phap nay bao gdm: tao ra phan ting oxy hoa cia hop chét ¢6
cong thire (A-5) dé thu dugc hop chit c6 cong thire (A-6); khir bat ddi ximg hop chat
c6 cong thic (A-6) dé thu duoc hop chit c6 cong thirc (A-7); va loai bao vé nhém
tert-butoxycacbonyl cua hop chit c¢6 cong thirc (A-7) dé thu duoc hop chét c6 cong

thirc (B) hodc mudi ctia né.
Cong thuce (B):
[C15]

OH

NH, (B)

13
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Cong thuc (A-5):
[C16]

OH

Cong thtrc (A-6):
[C17]

@)

Cong thtrc (A-7):
[C18]

OH

[3] Khia canh thir ba la phuong phéap san xuét hop chat ¢6 cong thirc (B) hodc
mubi clia né, phuong phap nay bao gbm: khir bat dbi xtng hop chit c6 cong thire (A-
6) dé thu dugc hop chéit ¢6 cong thirc (A-7); va loai bao vé nhom tert-butoxycacbonyl
ctia hop chét ¢ cong thirc (A-7) dé thu duoc hop chit c6 cong thic (B) hodc mudi ciia

no.

50562

(A-5)

(A-6)

14
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Cong thic (B):
[C19]

OH

NH, (B)

Cong thtc (A-6):

[C20]
@)
H
N_ O (A-6)
TS
Cong thtrc (A-7):
[C21]
OH
(A-7)

K

15/126

[4] Khia canh tht tu 1a phuong phap san xuét hop chat c6 cong thirc (B) hodc

mudi cia nd, phuong phap nay bao gdm: loai bao vé nhom tert-butoxycacbonyl ctia

hop chét ¢6 cong thire (A-7) dé thu duoc hop chét c6 cong thic (B) hodc mubi cta noé.

Cong thue (B):
[C22]

OH

NH, (B)

15
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Cong thirc (A-7):
[C23]

OH

H
N\”/O\K (A-7)

o]
[4B] Khia canh thtr 4B la phuong phap san xuit mudi ciia hop chat ¢6 cong

thie (B), phuong phép nay bao gdm: bd sung axit vao hgp chit c6 cong thic (B) dé

thu dugc mudi ciia hop chét co cong thire (B).
Cong thuc (B):
[C24]

OH

NH, (B)

[4B-1] Trong khia canh [4B] néu trén, axit duoc s dung dé thu dugc mudi cta
hop chit c6 cong thirc (B) t6t hon 12 axit vo co hodc axit hitu co, tot hon nita 13 axit vo

co, va tham chi tot hon nira 13 axit bromhydric.

[5] Khia canh thit nam 1a phuong phap san xuét hop chit co cong thic (A-6),
phuong phap nay bao gbdm: gy ra phan tng oxy hoa cta hop chét c6 cong thic (A-5)
dé thu duoc hop chét c6 cong thirc (A-6).

Cong thuc (A-6):
[C25]

O

16
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Cong thuc (A-5):
[C26]

OH

(A-3)

N0
K

[6] Khia canh thr sdu 1a phuong phdp san xuét hop chit c6 cong thirc (A-7),
phuong phap nay bao gbm: khir bét d6i xtimg hop chat ¢6 cong thirc (A-6) dé thu duogc

hop chét co cong thirc (A-7).

Cong thirc (A-7):

[C27]
OH
H
N 0 (A-T)
TS
Cong thirc (A-6):
[C28]
(@)
§ (A-6)

17/126

[7] Khia canh tht bay la phuong phap san xudt hop chat co cong thire (1),

phuong phap nay bao gbm: giy ra phan ing ngung tu ctia hop chét c¢6 cong thirc (B)

hosic mudi ctia n6 va hop chat c¢6 cong thitc (CA-1) bang cach stt dung DMT-MM lam

tac nhan ngung tu dé thu dugc hop chat c6 cong thirc (I).
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Cong thue (I):
[C29]

OH
CF3

ZT

Cong thue (B):
[C30]

OH

NH, (B)

Cong thuc (CA-1):

[C31]

(CA-1)

[8] Khia canh thr tdm la phuong phéap san xuét hop chéit co cong thire (I),
phuong phap nay bao gbm: tert-butoxycacbonyl hoa nhém amino cua hop chét c6
cong thirc (A) dé thu duoc hop chét co cong thirc (A-5); gy ra phan (ng oxy hoa cua
hop chét ¢6 cong thire (A-5) dé thu dugc hop chit co cong thire (A-6); khir bét doi
xung hop chét c6 cong thirc (A-6) dé thu duoc hop chéit c6 cong thirc (A-7); loai bao
vé nhom tert-butoxycacbonyl cta hop chét c6 cong thic (A-7) dé thu dugc hop chét
c6 cong thie (B) hoac mudi cta né; va gy ra phan (mg ngung tu cia hop chét ¢
cong thirc (B) hodc muéi ctia né va hop chat c6 cong thire (CA-1) bang cach st dung

DMT-MM lam tac nhan ngung tu dé thu dugc hop chét c6 cong thirc (D).
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Cong thuce (I):

[C32]

OH
CF,
H
NS Q)
0 0

Céng thirc (A):
[C33]

OH

NH, (A)

Cong thuc (A-5):
[C34]

OH

(A-5)

ZT

T
@]
Cong thuce (A-6):

[C35]

O

19
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Cong thuce (A-7):
[C36]

OH

(A-7)

Cong thirc (B):
[C37]

OH

NH, (B)

Cong thuc (CA-1):
[C38]
CF3
HO

N (CA-1)
O O

[9] Khia canh tht chin 1a phuong phap san xut hop chét c6 cong thuc (1),
phuong phép nay bao gbdm: gy ra phan tmg oxy hoa cua hop chét ¢ cong thirc (A-5)
dé thu duoc hop chét c6 cong thire (A-6); khir bat d6i xting hop chat c6 cong thire (A-
6) dé thu duoc hop chit c6 cong thite (A-7); loai bao vé nhom tert-butoxycacbonyl
ctia hop chét ¢ cong thirc (A-7) dé thu duoc hop chit c6 cong thirc (B) hodc mudi cia
nd; va gy ra phan ing ngung tu cua hop chét c6 cong thiic (B) hodc mudi ctia nd va

hop chét c6 cong thirc (CA-1) bing cach st dung DMT-MM lam tac nhan ngung tu dé

thu duoc hop chat c6 cong thic (I).
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Cong thire (I):

[C39]

OH
CF4
H
NS (1)
0 0

Cong thuc (A-5):
[C40]

OH

Cong thuc (A-6):
[C41]

@)

(A-6)

ZT

T
O
Cong thtc (A-7):

[C42]

OH

(A-7)

21
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Cong thuc (B):
[C43]

OH

NH, (B)

Cong thuc (CA-1):
[C44]

CF3

HO (CA-1)

0 O

[10] Khia canh thtt muoi 18 phwong phap san xuét hop chit c6 cong thire (1),
phuong phap nay bao gbm: Khr bét dbi ximg hop chét c6 cong thirc (A-6) dé thu duoc
hop chit co cong thic (A-7); loai bao vé nhom tert-butoxycacbonyl cia hop chét c6
cong thire (A-7) dé thu duoc hop chit c6 cong thic (B) hodc mubi clia nd; gay ra phan
ung ngung tu cua hop chét c6 cong thirc (B) hodc mudi cia n6 va hop chéit ¢ cong
thie (CA-1) bang cach sit dung DMT-MM lam tac nhan ngung tu dé thu duoc hop
chét ¢6 cong thie (I).

Cong thuc (I):
[C45]
OH
CF,
H
NS (N

22
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Cong thic (A-6):

[C46]
O
H
N_ O (A-6)
T
Cong thuc (A-7):
[C47]
OH
H
N__O (A-7)
T
Cong thtrc (B):
[C48]
OH
NH, (B)
Cong thirc (CA-1):
[C49]
CF;
HO (CA-1)
) O

23/126

[11] Khia canh tht mudi mot 1a phuwong phéap san xuat hop chét c6 cong thuc

(I), phuong phéap nay bao gom: loai bao vé nhom tert-butoxycacbonyl cta hop chét c6

cong thuc (A-7) dé thu duoc hop chit c6 cong thirc (B) hodc mubi cta néd; va giy ra

phan mg ngung tu cua hop chét c6 cong thite (B) hodc mudi ctia n6 va hop chét c6

23
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cong thuc (CA-1) bang cach st dung DMT-MM lam tac nhan ngung tu dé thu duge
hop chét ¢6 cong thuc (1).

Cong thie (I):

[C50]

OH
CF,
H
Y\gj )
o O

Cong thuc (A-7):

[C51]
OH
H\H/O\’< (A7)
0]
Cong thuc (B):
[C52]
OH
NH; (B)
Cong thic (CA-1):
[C53]
CF;
HO (CA-1)
O O

[12] Khia canh thit muoi hai 1a hop chét c6 cong thirc (A-7).

24
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[C54]

OH

Trong mdi khia canh trén day, “loai bao vé nhom tert-butoxycacbonyl cta hop
chét c6 cong thire (A-7) dé thu duoc hop chét c6 cong thire (B) hodc mubi clia n6” c6

thé con bao gom:

khir mubi di véi mudi cia hop chét c6 cong thire (B), ma thu dugce bang cach
loai bdo vé nhom tert-butoxycacbonyl cta hop chét co cong thirc (A-7), dé thu duoc
hop chit c6 cong thirc (B); hodc

chuyén héa hop chéat c6 cong thirc (B), ma thu dugc bang cach loai bao vé
nhom tert-butoxycacbonyl cuia hgp chét c6 cong thirc (A-7), thanh mudi cia n6 dé thu
duoc mudi cta hop chat c6 cong thic (B).

[13] Khia canh thir muoi ba la phuwong phap san xuét hop chét c6 cong thic (B),
phuong phap nay bao gbm: khir b4t ddi xtng nhom keto cua hop chét ¢6 cong thirc
(SM8) dé thu duoc hop cht ¢6 cong thic (A8); va cho hgp chat c6 cong thic (A8)
phan Ung v6i nude amoniac véi su ¢ méat cua chit xtc tac dé thu duoc hop chit ¢6
cong thire (B).

Cong thuce (B):

[C55]

OH

NH,  (B)

25



50562

Cong thirc (SM8):
[C56]

@]

X (SM8)

[trong cOng thirc (SM8), X 1a nguyén tr halogen. ]
Cong thuc (A8):
[C57]

OH

X (A8)

[trong cong thic (A8), X 1a nguyén tir halogen. ]

[13-1] Trong khia canh [13] trén day, mdi X trong hop chit c6 cong thirc
(SM8) va hop chét c6 cong thirc (A8) tot hon 1a nguyén tir flo, nguyén tir clo, hodc

nguyén tir brom, va tot hon nita 1a nguyén tir brom.

[13-2] Trong khia canh [13] trén ddy, chdt xic téc tt hon la chat xuc tic Pd

hodc chat xtc tac Cu, tét hon nita 1a chat xtc tac Cu, va tham chi t6t hon nita 1a CuxO.

[13-3] Khia canh 13-3 la phuong phép san xut mudi clia hop chét c6 cong
thirc (B) trong khia canh [13] trén day, phuwong phap nay bao gdm: b sung axit vd co
hodc axit hitu co vao hop chat c¢6 cong thic (B) dé thu dugc mubdi ciia hop chét c6
cong thirc (B). Axit v co hodc axit hitu co dugc s dung dé thu duoc mudi cta hop
chét c¢6 cong thire (B) t6t hon 13 axit vo co, tot hon nira 1a axit clohydric hodc axit

bromhydric, va tham chi tot hon nita 13 axit bromhydric.

Trong ban mo ta nay, trir khi dugc chi ra theo cach khac, “nguyén tr halogen”
ding dé chi, vi du, nguyén tt flo, nguyén tir clo, nguyén tir brom, nguyén tir iot, va

nguyén tu tuong tu.
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[14] Khia canh thtr muoi bdn 14 phwong phép sén xuét hop chat c6 cong thirc
(B), phuong phap nay bao gbm: cho hop chét c6 cong thirc (A8) phan mg v6i nude

amoniac véi su c6 mét cua chét xtc tac dé thu duoc hop chét c6 cong thirc (B).
Cong thtre (B):
[C58]

OH

NH,  (B)

Cong thure (A8):
[C59]

OH

X (A8)

[trong cOng thirc (A8), X 1a nguyén tir halogen. ]

[14-1] Trong khia canh [14] trén dy, X trong hop chat ¢6 cong thirc (A8) tot
hon 12 nguyén tir flo, nguyén tir clo, hodc nguyén tir brom, va tdt hon nira 12 nguyén tir

brom.

[14-2] Trong khia canh [14] trén ddy, chat xuc tac tot hon la cht xuc tac Pd

hodc chit xuc tac Cu, tdt hon nita 1a chét xtc tac Cu, va tham chi tot hon nita 1a CuxO.

[14-3] Khia canh 14-3 la phuong phap san xuAt mudi cua hop chat ¢ cong
thirc (B) trong khia canh [14] trén ddy, phuong phép nay bao gbm: b sung axit vo co
hoic axit hitu co vao hop chit c6 cong thirc (B) dé thu dugc mudi ciia hop chét c6
cong thirc (B). Axit v co hodc axit hitu co dugc su dung dé thu duoc mudi ctia hop
chét c6 cong thirc (B) tdt hon 13 axit vo co, tdt hon nira 13 axit clohydric hodc axit

bromhydric, va thdm chi tdt hon nira 13 axit bromhydric.

[15] Khia canh muoi 1am 1a phwong phap san xuét hop chat c6 cong thirc (AR),
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phuong phép nay bao gbdm: khir bt db1 xing nhém keto cia hop chét ¢6 cong thirc
(SM8) dé thu dwoc hop chat c6 cong thuc (A8).

Cong thuc (A8):
[C60]

OH

X (A8)

[trong cong thirc (AR), X 12 nguyén tir halogen. ]
Cong thtuc (SM8):
[C61]

O

X (SM8)

[trong cOng thirc (SM8), X 12 nguyén tir halogen. ]

[15-1] Trong khia canh [15] trén day, mdi X trong hop chit c6 cong thirc
(SMS) va hop chét co cong thire (AR) tdt hon 1a nguyén tt flo, nguyén tr clo, hodc

nguyén tir brom, va tot hon nita 12 nguyén tir brom.
[16] Khia canh thtt mudi sdu 1a hop chét c6 cong thic (A8).
[C62]

OH

X (A8)

[trong cong thirc (A8), X 1a nguyén tir halogen. ]
[16-1] Trong khia canh [16] trén day, X trong hop chét co cong thirc (AR) t6t
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hon 13 nguyén ti flo, nguyén tir clo, hodc nguyén ti brom, va t6t hon nita 12 nguyén it

brom.

[17] Khia canh thir muoi bay la phuwong phap san xudt hop chit c6 cong thic
(I), phuong phap nay bao gom: khir bat dbi xtmg nhém keto cua hop chét c6 cong
thirc (SM8) dé thu duoc hop chit c6 cong thirc (AR); cho hop chét c6 cong thirc (AR)
phan mg voi nude amoniac véi sy ¢ mat cua chit xtc tac dé thu duoc hop chét co
cong thirc (B); va gdy ra phan tng ngung tu cia hop chét c6 cong thic (B) va hop
chéit ¢6 cong thirc (CA-1) bing céch sit dung DMT-MM lam tac nhan ngung tu dé thu
dwoc hop chit c6 cong thic (I).

Cong thirc (I):
[C63]
OH
CF,4
N N (1
@) O
Cong thtrc (SM8):
[C64]
O
X (SM8)

[trong cong thitc (SM8), X la nguyén tir halogen. ]
Cong thuc (A8):
[C65]

OH

X (A8)

[trong cong thitc (A8), X 1a nguyén tir halogen. ]
29
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Cong thuce (B):
[C66]

OH

NH, (B)

Cong thuc (CA-1):
[C67]
CF,

HO (CA-1)

0 o)

[17-1] Trong khia canh [17] trén day, mdi X trong hop chat c6 cong thirc
(SM8) va hop chét c6 cong thirc (AR) t6t hon 1a nguyeén tr flo, nguyén tir clo, hodc

nguyén tir brom, va t6t hon nira 1 nguyén tt brom.

[17-2] Trong khia canh [17] trén ddy, chat xtc tac tot hon l1a chét xuc tac Pd

hoic chéat xtc tac Cu, tot hon nita 12 chét xtic tac Cu, va tham chi t6t hon nita 1a Cu,O.

[18] Khia canh thir muoi tdm la phuong phap san xuét hop chat c6 cong thirc
(I), phuong phép nay bao gbdm: khir b4t d6i xng nhém keto cia hop chét co cong
thirc (SM8) dé thu duge hop chét c6 cong thirc (A8); cho hop chat ¢6 cong thic (A8)
phéan ing v6i nude amoniac v6i su c6 mat cua chét xuc tac dé thu dugc hop chét co
cong thuce (B); bd sung axit vao hgp chét co cong thic (B) dé thu duoc mubi cta hop
chét c6 cong thirc (B); va gy ra phan ing ngung tu cla mudi cua hop chét c6 cong
thue (B) va hgp chét c6 cong thirc (CA-1) bing cach stt dung DMT-MM lam tac nhéan
ngung tu dé thu dugc hop chét c6 cong thirc (I).
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Céng thire (I):
[C68]

OH

ZT

Cong thure (SM8):
[C69]

O

X (SM8)

[trong cOng thirc (SM8), X 12 nguyén tir halogen. |
Cong thuc (A8):
[C70]

OH

X (A8)

[trong cong thirc (A8), X 1a nguyén tir halogen. ]
Cong thuc (B):
[CT1]

OH

NH, (B)
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Cong thirc (CA-1):
[C72]

CF;

HO (CA-1)

o) O

[18-1] Trong khia canh [18] trén day, mdi X trong hop chit c6 cong thirc
(SM8) va hop chét co cong thirc (A8) tot hon 1a nguyén tir flo, nguyén tir clo, hodc

nguyén tir brom, va t6t hon nita 1a nguyén tir brom.

[18-2] Trong khia canh [18] trén ddy, chét xtc tic tét hon la chat xic tac Pd

hoiic chét xic tic Cu, tét hon nita 1 chat xuc tac Cu, va tham chi 6t hon nira 1a Cu:O.

[18-3] Trong khia canh [18] trén ddy, axit dugc st dung dé thu dwoc mubi clia
hop chit c6 cong thic (B) t6t hon 14 axit vo co hodc axit hitu co, tot hon nita 1a axit vo
co, tham chi tét hon nira 1a axit clohydric hodc axit bromhydric, va dac biét tot la axit

bromhydric.

[19] Khia canh tht muoi chin 1a phwong phap san xuét hop chét ¢ cong thiic
(I), phuong phap nay bao gbém: cho hop chét c6 cong thirc (A8) phan tng voi nude
amoniac v6i su c6 mat cua chit xtc tac dé thu dugc hop chét c6 cong thire (B); va gay
ra phan Gng ngung tu cua hop chét c6 cong thie (B) va hop chét c6 cong thirc (CA-1)
bang cach st dung DMT-MM lam tac nhan ngung tu dé thu duge hop chit co cong
thac ().

Cong thuce (I):
[C73]

OH
CFj

ZT
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Cong thtc (A8):
[C74]

OH

X (A8)

[trong cong thirc (A8), X la nguyén i halogen. ]
Cong thtc (B):
[C75]

OH

NH; (B)

Cong thuc (CA-1):
[C76]

CF3

HO (CA-1)

O O

[19-1] Trong khia canh [19] trén diy, mdi X trong hop chit c6 cong thirc
(SM38) va hop chit c6 cong thic (A8) t6t hon 1a nguyén tr flo, nguyén tr clo, hodc
nguyén t brom, va tot hon nita 12 nguyén tir brom.

[19-2] Trong khia canh [19] trén ddy, chét xuc tac tét hon la chat xic tac Pd
hoac chét xuc tac Cu, tét hon nira 12 chét xuc tac Cu, va tham chi tot hon nita 1a CuzO.

[20] Khia canh thir hai muoi 1a phuong phap san xuét hop chét c6 cong thire (1),
phuong phép nay bao gébm: cho hop chit co cong thic (A8) phan Ung véi nudc
amoniac v6i su ¢6 mat cua chit xuc tac dé thu dugce hop chét co cong thuc (B); bd

sung axit vao hop chét ¢ cong thic (B) dé thu dwoc mudi cta hop chit c6 cong thuc
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(B); va gy ra phan Ung ngung tu cua mudi ctia hop chét c6 cong thire (B) va hop chét
c6 cong thic (CA-1) bang cach st dung DMT-MM lam tac nhén ngung tu dé thu
duoc hop chét c6 cong thire (D).
Cong thuec (I):

[C77]

OH
CFj

ZT

Cong thuce (A8):
[C78]

OH

X (A8)

[trong cong thitc (A8), X 1a nguyén tir halogen.]
Cong thuc (B):
[C79]

OH

NH, (B)

Céng thitc (CA-1):
[C80]

CF;

HO (CA-1)
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[20-1] Trong khia canh [20] trén day, mdi X trong hop chat c6 cong thirc
(SM8) va hop chat c6 cong thirc (A8) t6t hon 12 nguyén tt flo, nguyén tir clo, hodc

nguyén tr brom, va t6t hon nita 1a nguyén tir brom.

[20-2] Trong khia canh [20] trén ddy, chét xtc tic tét hon la chat xic tac Pd

hodc chét xtc tac Cu, tot hon nita 13 chét xuc tac Cu, va tham chi tot hon nita 1a Cu,O.

[20-3] Trong khia canh [20] trén day, axit duoc st dung dé thu duoc mudi cua
hop chit c6 cong thic (B) t6t hon 1a axit vo co hodc axit hiru co, t6t hon nita 1a axit vo
co, tham chi tét hon nita 1a axit clohydric hodc axit bromhydric, va dac biét tot 1a axit

bromhydric.

Du6i ddy, mdi phan g trong cac khia canh duge mo ta trén day s€ dugc md

td cu thé.
<Budc san xuit hop chét c6 cong thirc (A-5)>

Hop chét c6 cong thic (A-5) thu duoc bang cach tert-butoxycacbonyl hoa

nhém amino cua hop chit c¢6 cong thiic (A).

Vi du vé tic nhén tert-butoxycacbonyl hoa bao gbdm di-tert-butyl dicacbonat
(Bocx0), 2-(tert-butoxycacbonyloxyimino)-2-phenylaxetonitril  (Boc-ON), N-tert-
butoxycacbonylimidazol, 2-(tert-butoxycacbonylthio)-4,6-dimetylpyrimidin, 1-tert-
butoxycacbonyl-1,2,4-triazol, tert-butyl phenyl cacbonat, tert-butyl carbazat, N-(tert-
butoxycacbonyloxy)phtalimit, va cac chét tuong tu. Di-tert-butyl dicacbonat (Boc20)
va 2-(tert-butoxycacbonyloxyimino)-2-phenylaxetonitril (Boc-ON) la dugc wu tién, va
di-tert-butyl dicacbonat (Boc20) 1a duge wu tién hon. Luong thong dung cia tac nhan
tert-butoxycacbonyl héa thuong 1a 1,0 dén 2,0 duong luong phan tr gam, tot hon 1a
1,1 dén 1,8 duong lugng phan t& gam, va t6t hon nita 1a 1,3 dén 1,65 duong lugng

phan tr gam, dbi v6i 1 duong lwong phén tir gam cia hop chét c6 cong thire (A).

Phan g co thé duogc thuc hién véi su ¢6 mat cia dung moi. Pé 1am dung mdi,
c6 thé st dung vi du, dung mdi khong tham gia vao phan Umg nhu diclometan,
axetonitril, dietyl ete, tetrahydrofuran, 1,2-dimetoxyetan, 1,4-dioxan, tert-butyl ete,
toluen, nuéc va cac dung méi twong tur, hodc hdn hgp dung méi ctia chiing. Dung moi

6 thé duge chon mot cach thich hop tuy thude vao loai tac nhan tert-butoxycacbonyl

35

35/126



50562

héa duoc s dung. Tetrahydrofuran, 1.4-dioxan, hén hop dung mdi gdm
tetrahydrofuran-nuéce, va hdn hop dung moi gbm 1,4-dioxan-nuée 1a dugc vu tién, va
tetrahydrofuran, hdn hop dung méi gdm tetrahydrofuran-nude, va hon hop dung méi

gom 1,4-dioxan-nuéc 1a dugce wu tién hon.

Phan ing co6 thé duoc thuc hién véi su ¢6 mit cua bazo. Pé lam bazo, c6 thé sir
dung cac bazo nhu natri hydro cacbonat, kali cacbonat, natri cacbonat, trietylamin,
N,N-diisopropyletylamin, pyridin va cac bazo tuong tu. Bazo co thé dugc chon mot
cach thich hop tuy thudc vao loai tdc nhén tert-butoxycacbonyl héa dugc sir dung.
Natri hydro cacbonat, trietylamin, va pyridin 1a dugc wu tién, va natri hydro cacbonat

la dugce vu tién hon.

Luong thong dung cua bazo 1a, vi du, 1,0 dén 4,0 duong luong phan tir gam, tt

hon 14 1,0 dén 3,5 duong luong phan tir gam, va t5t hon nita 1a tir 1,0 dén 3,2 dwong
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luong phéan tu gam, dbi v6i 1 duong lwong phan tir gam cua hop chét c6 cong thire (A).

Lién quan dén nhiét d6 phan ung, phan tng c6 thé duoc thuc hién trong, vi du,
khoang tir -78°C dén nhiét d¢ tai d6 dung mdi duoc hoi luu, khoang tir -78°C dén
nhiét do trong phong, khoang tir 0°C dén nhiét d6 tai 36 dung moi duoc hoi luu, hodc
khoang tir 0°C dén nhiét do trong phong. Nhiét do phan tng c6 thé dugc chon mot
cach thich hgp tuy thudc vao loai tac nhan tert-butoxycacbonyl hoa duogc st dung.

Nhiét d6 phan tng t6t hon 1a trong khoang tir 20°C dén 55°C.
<Budc san xudt hop chit c6 cong thirc (A-6)>

Hop chét c6 cong thirc (A-6) thu duoc bang cach giy ra phan ng oxy hoa cta
hop chét c6 cong thirc (A-5) hodc hop chét c6 cong thuc (A-7).

Vi du vé phan tmg oxy héa bao gém oxy hoa Swern, oxy hoa PCC (oxy hoa
cromat), oxy hoa Dess-Martin, oxy héa TPAP, oxy hoa TEMP, va cac phan tmg
tuong tu oxy hoa TEMPO la duogc wu tién.

Oxy hoa TEMP thuong la phan ung trong d6 TEMPO va chét oxy héa lai dugc
két hop dudi dang tac nhan oxy hoa dé oxy hoa chit nén nhu ruou. Ngoai ra, oxy hoa
TEMP cling c6 thé duoc thuc hién véi su ¢6 mit cua bazo.

Trong phan tmg oxy hoa, vi dy, phuong phap phan ting theo mé, va hoa hoc
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dong chay (phéan tng theo phuong thirc dong chay bang cach sir dung thiét bi phan
g dang bé khudy lién tuc (CSTR)) dugc sir dung.

Luogng thong dung cua chét oxy hoa trong phéan Ung oxy héa thuong la tir 1,0
dén 2,2 duong lwgng phan tir gam, t&t hon 1 tir 1,2 dén 2,1 duwong lwgng phan tir gam,
va tot hon nira 1a tir 1,4 dén 2,0 duong luong phéan tr gam, dbi véi 1 duong lugng

phén tr gam cua hop chét c6 cong thire (A-5) hodc hop chét co cong thire (A-7).

Luong théng dung cia TEMPO trong phan ung oxy hoa TEMP thuong 1a tir
0,01 dén 1,0 duong lwong phan tir gam, t5t hon 1a tir 0,05 dén 0,7 duong luong phan
tr gam, va tot hon nita 1a 0,5 duong lugng phan tir gam, dbi véi 1 duong lugng phéin

tir gam ctia hop chét c6 cong thirc (A-5) hodc hop chét c¢6 cong thirc (A-7).

Vi du vé chét oxy hoa lai trong phan ung oxy héa TEMP bao gbm natri
hypoclorit (NaClO), iodobenzen diaxetat, va chét twong tu. Luong théng dung cua
natri hypoclorit trong phan tmg oxy hoéa TEMP thuong 1a tir 1,0 dén 2,5 duong lugng
phén tr gam, tét hon 1a tir 1,1 dén 2,2 duong lugng phan tir gam, va tot hon nira la tir
1,2 dén 2,0 duong luong phan tir gam, dbi véi 1 duong lwong phan tir gam cua hop

chét c6 cong thitc (A-5) hodc hop chét c6 cong thirc (A-7).

Oxy hoa TEMP c6 thé duoc thuc hién voi su c6 mat cla bazo, va vi du, luong
thong dung cua NaHCO3 ¢ dang bazo thuong la tur 1,0 dén 5,0 duong luong phén tir
gam, tot hon 14 tir 2,0 dén 4,5 duong luong phan tir gam, va t6t hon nira 1a 4,0 duong
lugng phan tr gam, ddi voi 1 duong lwgng phan tir gam ctia hop chét c6 cong thirc (A-

5) hoac hop chét c6 cong thic (A-7).

Luong théng dung ctia KBr trong phan tmg oxy héa TEMP thuong 1a tir 0,01
dén 0,30 duong luong phan tir gam, t6t hon 1a tir 0,02 dén 0,25 duong lugng phan tir
gam, va tot hon nira 14 0,05 dén 0,2 duong lugng phan tr gam, ddivei 1 duong luong
phéan tr gam cua hop chét c6 cong thirc (A-5) hodc hop chét c6 cong thirc (A-7).

Phan tng oxy hoa (vi du, oxy héa TEMP) c6 thé duoc thuc hién véi sy ¢ mat
cta dung méi. Pé 1am dung moi, c6 thé sir dung, vi du, dung méi khong tham gia vao
phan tmg nhu diclometan, 1,2-dicloetan, cloroform, axetonitril, axeton, nudc va cac

dung moi tuong tw, hodc hén hop dung mdi cta ching. Dung mdi ¢6 thé duogc chon
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mot cach thich hop tuy thude vao loai phan (mg oxy hoéa dugc sir dung. Trong phan
tmg oxy héa TEMP, diclometan, axetonitril, axeton, nudc, hodc hdn hop dung moi
cua chung 1a dugce uu tién; diclometan, axetonitril, axeton, nude, diclometan-nudc,
axetonitril-nude, hodc axeton-nude la duge uu tién hoh; va diclometan, nudc, hoac

diclometan-nudc thAm chi dugc vu tién hon.

Lién quan dén phan tmg oxy hoéa (vi du, nhiét d6 phan mg trong phan tmg oxy
hoéa TEMP), phan tng co thé dugc thuc hién trong, vi du, khoang tir -78°C dén nhiét
do tai d6 dung moi duoc hdi luu, khoang tir -78°C dén nhiét do trong phong, khoang
tir 0°C dén nhiét do tai d6 dung moi duge hdi luu, hodc khoang tir 0°C dén nhiét do
trong phong. Nhi¢t 4o phan ung co thé duogc chon mot cach thich hop tuy thudc vao
loai phan tmg oxy hoa dugc sit dung. Trong phan tmg oxy héa TEMP, nhiét d0 phan
tng t6t hon 14 trong khoang tir -2°C dén 5°C.

Ciing c6 thé stt dung chit khit nhw NaxS$:04 (dung dich nude) dé loai bo
TEMPO sau phan tng oxy héa TEMPO.

<Buéc san xuat hop chit c6 cong thirc (A-7)>

Hop chit c6 cong thire (A-7) thu dugc bang cach khir bat dbi ximg keton hop
chét c6 cong thiae (A-6).

Vi du v& phan tmg khir bat déi xtmg bao gdm phan tmg khir bat déi xtmg s
dung chét xuc tac hoa hoc hodc chét xtc tac twong tw, phan ung khir bét ddi xtimg sir
dung chét xtc tic sinh hoc (ndm men, ndm, ndm mdc, enzym, va céc chét xuc tac
tuong ty), va cac chit tuong tu. Phan tmg khu bét dbi xtmg bang cach sit dung enzym
la duoc uu tién, phan Ung khu bat dbi xtng bang cach s dung keton reductaza
(ketoreductaza: KRED) lam enzym 1a duoc uu tién hon, va phan tmg khu bét dbi xing
bang cach st dung keton reductaza c6 ngudn goc tir Lactobacillus sp. 1am enzym dugc
dic biét vu tién. Phan ung khir bt dbi xtmg st dung keton reductaza dugc thuc hién
bé‘mg cach st dung keton reductaza, coenzym, va hé tai tao coenzym. Cac vi du dién
hinh ctia coenzym dung cho keton reductaza bao gdbm NADP. Ngoai ra, do vi du dién
hinh cta hé tai tao coenzym ma tai tao NADP 1a coenzym, su oxy hoa glucoza bang
glucoza dehydrogenaza (GDH) 1a da biét. Ngoai ra, phan tmg kht bat ddi xtng st
dung keton reductaza tot hon 1a duoc thuc hién trong dung moéi v6i sy c6 mit cua
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dung dich dém.

Luong thong dung cua chit khtr trong phan (mg khir bt dbi xung, vi du, trong
phan ung khtr bét ddi xtng bang cach st dung chét xtc tac héa hoc hodc chit xuc tac
tuong tu, thuong 1a tir 1,0 dén 2,2 dwong lugng phan tir gam, va t6t hon la 1,2 dén 2.0
duong lugng phén tir gam, d6i voi 1 duong luong phén tir gam cua hop chét c6 cong

thirc (A-6).

Trong phan tmg khir bét ddi xtng bang cach st dung enzym, lugng thong dung
clia enzym thuong 1a 1,0 dén 25 14n, t6t hon 12 5 dén 20 lan, va t6t hon nita la 10 lan

lwong gom 1 g hop chét c6 cong thirc (A-6).

Trong phan g khur bét ddi xtng bang cach st dung keton reductaza c6 ngudn
gbc tir Lactobacillus sp., luong thong dung cta enzym thuong 1a 1,0 dén 25 14n, tdt
hon 13 5 dén 20 14n, va tét hon nita 1a 10 14n lrong gdm 1 g hop chat c6 cong thirc (A-

6).

D-glucoza co thé duoc sir dung trong phéan ung khu bat dbi xtmng c6 st dung
enzym. Khi D-glucoza dugc st dung, lwgng thong dung cia D-glucoza thuong la 1,0
dén 5.0 14n, tét hon 1a tir 1,5 dén 3,5 lan, va tét hon nira 1a 2,0 1an luong gom 1 g hop

chét co6 cong thire (A-6).

Trong phan tng khu bat d6i xtmg c6 st dung enzym, glucoza dehydrogenaza
(GDH) co thé duogc stir dung. Khi glucoza dehydrogenaza (GDH) dugce sir dung, luong
thong dung ctia glucoza dehydrogenaza (GDH) thuong 1a 0,01 dén 0,5 1an, tot hon 1a
0,05 dén 0,2 1an, va tét hon nita 12 0,05 14n hodc 0,2 lan lvong gém 1 g hop chét ¢co
cong thuc (A-6).

Trong phan tng khtr bt dbi xtng c6 sir dung enzym, coenzym c0 thé duge st
dung, va vi du, nicotinamit adenin dinucleotit phosphat (NADP) c6 thé duoc st dung.
Khi nicotinamit adenin dinucleotit phosphat (NADP) dugc sir dung, luong thong dung
nicotinamit adenin dinucleotit phosphat (NADP) thuong 1a 0,01 dén 0,5 lan, tot hon 1a
0,025 dén 0,1 1an, va tét hon nita 1a 0,025 lan hogc 0,1 lan lugng gdm 1 g hop chét co
cong thure (A-6).

Phan tmg khir bat d6i xtimg c6 thé dugc thuc hién v6i su c6 mat ciia dung moi.
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Dé lam dung mdi, ¢ thé st dung, vi du, dung mdi khong tham gia vao phan ing nhu
dung mdi trén co s rugu nhu metanol, etanol, propanol, butanol va cac dung moi
twong tu; dung moi trén co s& hydrocacbon nhu heptan, hexan, octan, toluen va cac
dung moi twong tir; dung mdi trén co s& ete nhu tetrahydrofuran, 1,4-dioxan, butyl ete
va cac dung mdi twong tu; dung mdi phan cuc nhu axetonitril, dimetyl sulfoxit,
dimetylformamit va cac dung moi tuong tu; va nudc, hoac hén hop dung mdi cua
ching. Dung moi ¢6 thé dugc chon mot cach thich hop tuy thude vao loai enzym dugc

st dung.

Trong phan tng khir bat d6i xtimg c6 st dung enzym, cO thé sur dung, vi du,
dung dich dém nhu dung dich dém phosphat, dung dich dém kali phosphat (co thé
duoc diéu ché tir, vi du, cac chét phan tng nhu KoHPO4 3H20, KH2PO4 va céc dung
dich dém twong tu), dung dich dém Tris/HCl, dung dich dém natri tetraborat-axit
clohydric, dung dich dém trietanolamin va dung dich dém tuong tu lam dung dich
dém. Dung dich dém co thé dugc chon mot cach thich hop tay thudc vao loai enzym

duoc st dung.

Trong phan mg khir bat dbi xtng c6 str dung keton reductaza c6 ngudn gbc tir
Lactobacillus sp., dung moi t6t hon 1a dimetyl sulfoxit, toluen, nudc, hodc hon hop
dung moi cua chung, va tot hon nita 1a toluen, nudc, hodc hdon hop dung moi gém
toluen-nuéec.

Trong phan ung khu bat d6i xtmg c6 st dung enzym, lugng thong dung cla
dung mdi hitu co thudng 1a 1,0 dén 15 14n, t&t hon 12 2 dén 13 1an, va tot hon nita 1a
5,0 1an lwong gém 1 g hop chét c6 cong thirc (A-6).

Trong phan Uung khu bat d6i xtmg c6 st dung enzym, lugng thong dung cla
dung dich dém thuong 1a 10 dén 40 14n, t6t hon 1 15 dén 30 lan, va t6t hon nira 1a 30
lan lvong gém 1 g hop chét c6 cong thic (A-6).

Trong phan tng khu bat dbi xing c6 st dung enzym, do pH cia dung dich
phan tng thuong 1a 6,0 dén 7.5, tét hon 1a 6,0 dén 6,5, 6,5 dén 7.0, hodc 6,0 dén 7,0,

va tdt hon nita 14 6,0 dén 7.0.

Nhiét d6 phan tng khi thuc hién phan tmg khir bat déi xtng c6 thé duoc chon
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mdt cach thich hop tr nhiét do phan ung trong, vi du, khoang tir -78°C dén nhiét do
tai d6 dung méi dugc hdi luu, khoang tir -78°C dén nhiét do trong phong, khoang tir
0°C dén nhiét do tai d6 dung méi dugc hdi luu, khoang tir 0°C dén nhiét do trong
phong, va cac khoang nhiét d¢ twong tir. Nhiét do phan ing t6t hon 1a trong khoang tir
0°C dén nhiét do trong phong.

Nhiét do phan tng khi thuc hién phan ing khir bat dbi xtmg c6 st dung enzym
thuong 1a trong khoang tir nhiét d6 & do6 enzym dugc lam bét hoat, va tot hon 13 trong
khoang tir 20°C dén 60°C, t6t hon nita la trong khoang tir 20°C dén 25°C hoc khoang
tir 50°C dén 60°C, va tham chi tét hon nita la trong khoang tir 20°C dén 25°C.
<Buéc san xuit hop chit c¢6 cong thirc (B) hodc mudi ctia no tir Cong thirc (A-7)>

Hop chit c6 cong thirc (B) hoic mudi cua né thu duge bang cach loai bao vé
nhom tert-butoxycacbonyl cia hop chét ruou khong déi xing co cong thic (A-7),
bing cach loai mudi dbi v6i mubi ciia hop chét ¢ cong thire (B) thu duoc bang cach

loai bao vé nhom tert-butoxycacbonyl, hodc bang cach chuyén héa hop chét c6 cong
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thire (B) thu duoc bing cach loai bao vé nhom tert-butoxycacbonyl thanh mudi cia né.

Vi du vé cac chét phan Ung dugc st dung dé loai bao vé nhém tert-
butoxycacbonyl thuong bao gbm cac chat phan mg c6 tinh axit, va chét phan tng tot
hon 13 hydro clorua (1a axit clohydric, hodc duoc tao ra trong h¢ dung moi bang cach
sit dung axetyl clorua va dung méi rugu nhu metanol, etanol, propanol, va cac ruou
tuong tu), hydro bromua, va axit trifloaxetic; tot hon nita 12 hydro clorua (la axit
clohydric, hodc dugc tao ra trong hé dung moi béng cach sir dung axetyl clorua va
dung moi rugu nhu metanol, etanol, propanol, va cac ruou khac) va axit trifloaxetic;
va dac bict tot 1a hydro clorua (1 axit clohydric, hodc duoc tao ra trong hé dung moi
st dung axetyl clorua va dung mdi rugu nhu metanol, etanol, propanol, va cac ruou

tuong tu).

Loai bao vé nhom tert-butoxycacbonyl ¢6 thé duoc thuc hién vé6i su ¢6 mat cia
dung méi. Vi du vé dung moi dé loai bao vé nhém tert-butoxycacbonyl bao gbm céc
dung moi khong tham gia vao phan ung nhu cac dung moi trén co s¢ halogen nhu
diclometan, cloroform, 1,2-dicloetan va cac dung mdi tuong tu; dung moi trén co so

ruou nhu metanol, etanol, propanol, butanol va cac dung moi twong tw; dung moi trén
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co s& hydrocacbon nhu heptan, hexan, octan, toluen va cac dung méi twong tu; dung
moi trén co s& ete nhu tetrahydrofuran, 1,4-dioxan, butyl ete va cac dung mdi tuong
tu; dung mdi phan cuc nhu axeton, axetonitril, dimetyl sulfoxit, dimetylformamit va
cac dung moéi tuong tu; va nudc, hodc hén hop dung moi cua ching, va cac dung moi
trén co s& halogen nhu diclometan, cloroform, 1,2-dicloetan va cac dung moi tuong tu,
va dung méi trén co s& rugu nhu metanol, etanol, propanol, butanol va cac dung moi

tuong tw dugc wu tién, va propanol (n-propanol) la duge vu tién hon.

Nhiét do phan tng khi loai nhém tert-butoxycacbonyl c6 thé dugc chon mot
cach thich hop tir nhiét do phéan Gng trong, vi dy, khoang tur -78°C dén nhiét do tai do
dung moi dugc hdi luu, khoang tir -78°C dén nhiét do trong phong, khoang tir 0°C dén
nhiét d6 tai d6 dung méi dwoc hdi luu, khoang tir 0°C dén nhiét do trong phong, va

céc khoang twong tu. Nhiét do phan tmg t&t hon 1a trong khoang tir 0°C dén 55°C.

C6 thé loai mubi cia mubi ctia hop chét co cong thirc (B) bang cach st dung
bazo. Dé 1am bazo ding dé loai mudi ctia mubi cua hop chit co cong thirc (B), c6 thé
sit dung bazo nhu natri hydro cacbonat, kali cacbonat, natri cacbonat, trietylamin,
N,N-diisopropyletylamin, pyridin va cac bazo tuong tu, va natri hydro cacbonat, kali
cacbonat, va natri cacbonat 1a dugc wu tién, va natri hydro cacbonat la dugc uu tién

hon.

Viéc loai mudi cua hop chét co6 cong thic (B) ¢6 thé duoc thuc hién véi su ¢o
mit cua dung moi. Vi du vé dung moi dé loai mudi cua mudi cua hop chat c6 cong
thirc (B) bao gdm cac dung moi khong tham gia vao phan tng nhu cdc dung moi trén
co s& halogen nhu diclometan, cloroform, 1,2-dicloetan va cac dung moi tuong tu;
dung moi trén co s& ete nhu tetrahydrofuran, 1,4-dioxan, butyl ete va cac dung moi
tuong tu; dung mdi phan cuc nhu etyl axetat, isopropyl axetat, axetonitril, dimetyl
sulfoxit, dimetylformamit va cadc dung mdi twong tu; va nudc, hodc hén hop dung moi
cua chung, va etyl axetat, isopropyl axetat, nudc, va hon hop dung moi gbm etyl
axetat-nuéc hodc isopropyl axetat-nude la dugc wu tién, va hdn hop dung moi gdm

etyl axetat-nudc 1a dugc wu tién hon.
<Buée san xuit mubi tir hop chét c6 cong thire (B)>
Hop chét c6 cong thire (B) c6 thé dugc chuyén hoa thanh mubi bang cach sir
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dung axit hitu co hodc axit v co. Dé 1am axit d& chuyén héa hop chét co cong thirc
(B) thanh mubi ctia no, c6 thé st dung, vi du, cac axit nhu axit clohydric, axit
bromhydric, axit hydroiodic, axit nitric, axit sulfuric, axit phosphoric, axit formic, axit
axetic, axit trifloaxetic, axit propionic, axit butyric, axit valeric, axit enanthic, axit
capric, axit myristic, axit palmitic, axit stearic, axit lactic, axit sorbic, axit mandelic,
axit oxalic, axit malonic, axit sucxinic, axit fumaric, axit maleic, axit malic, axit tartric,
axit xitric, axit benzoic, axit salixylic, axit phtalic, axit xinamic, axit glycolic, axit
pyruvic, axit oxylic, axit salixylic, N-axetylxystein, axit metansulfonic, axit
benzensulfonic, axit p-toluensulfonic, axit aspartic, axit glutamic va céc axit tuong tuy,
va axit clohydric, axit bromhydric, axit nitric, axit sulfuric, axit phosphoric, axit axetic,
axit phtalic, axit fumaric, axit oxalic, axit tartric, axit maleic, axit xitric, axit sucxinic,
axit metansulfonic, va axit p-toluensulfonic 1a dugc uu tién, axit clohydric va axit

bromhydric dugc vu tién hon, va axit bromhydric dugc uu tién hon nira.

Viéc chuyén hoa hop chit c6 cong thirc (B) thanh mudi ctia né co thé duge
thuc hién v6i su c6 mat cua dung moi. Vi du vé dung moi dé chuyén hoa hop chét c6
coéng thirc (B) thanh mudi ctia nd bao gdm cac dung modi khong tham gia vao phan tng
nhu cac dung mdi trén co sé halogen nhu diclometan, cloroform, 1,2-dicloetan va cac
dung moi trong tw; dung mdi trén co s6 ete nhu tetrahydrofuran, 1,4-dioxan, butyl ete
va cac dung moi twong tu; dung mdi trén co s¢ rugu nhu metanol, etanol va cac dung
mdi tuong tu; dung méi phan cuc nhu etyl axetat, isopropyl axetat, axetonitril, dimetyl
sulfoxit, dimetylformamit va cac dung mdi tuong tu; va nude, hodc hén hop dung moi
ctia chung, va dung moi khong tham gia vao phan tng nhu diclometan, cloroform,
1,2-dicloetan, tetrahydrofuran, 1,4-dioxan, metanol, etanol, etyl axetat, va nudc, hoac
hdn hop dung mdi cla chung 1a duge vu tién, va etyl axetat, nudc, hodc etyl axetat-

nuége la dugc vu tién hon.
<Buéc san xuét hop chat c6 cong thuc (A8)>

Hop chat c6 cong thire (A8) thu duoc bang cach khir bat dbi xtmg keton hop
chét c6 cong thirc (SMS).

Vi du vé phan tmg khir bat déi xtng bao gdm phan tmg khir bt doi xtng sir

dung chit xtc tdc hoa hoc hodc chit xuc tac tuong tu, phan Gng khir bét ddi xtmg str
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dung chét xtc tac sinh hoc (ném men, nim, ndm mbc, enzym, va cac chat xfc tac
tuong tw), va cac chét twong tu. Phan tng khtt bét dbi xing str dung enzym la dugc wu
tién, phan Ung khu bét d6i ximg st dung keton reductaza (KRED: ketoreductaza) lam
enzym 1a dugc vu tién hon, va phan ting khir bat dbi xung st dung keton reductaza co
ngudn gbc tir Escherichia coli sp. 1am enzym duoc déc biét uu tién. Phan tng khir bat
dbi xtmg str dung keton reductaza dugc thuc hién béng cach sir dung keton reductaza,
coenzym, va hé tai tao coenzym. Cac vi du dién hinh cta coenzym dung cho keton
reductaza bao g@)m NADP. Ngoai ra, do vi du dién hinh cua hé tai tao coenzym ma tai
tao NADP la coenzym, su oxy hoa glucoza bang glucoza dehydrogenaza (GDH) la da
biét. Ngoai ra, phan tng khu bat d6i xtmg sir dung keton reductaza t6t hon 1a dugc

thuc hién trong dung méi v4i su ¢6 mat cia dung dich dém.

Luong thong dung cua chat khtr trong phan ung khir bét dbi xung, vi du, trong
phan tng khir bat ddi xtng béng céch sir dung chét xuc tac hoa hoc hodc chét xuc tac
twong tu, thuong 14 tir 1,0 dén 2,2 duong luong phén tir gam, va t6t hon 12 1,2 dén 2,0
duong lugng phén tu gam, dbi v6i 1 duong Iugng phén tir gam ctia hop chét co cong

thirc (SMS).

Trong phan ung khir bat d6i ximg c6 sir dung enzym, lugng thong dung cua
enzym thuong 12 0,01 dén 0,1 I4n, tt hon 12 0,02 dén 0,07 lan, va ot hon nira 1a 0,047
dén 0,05 1an luong gdm 1 g hop chét c6 cong thirc (SM8).

Trong phan ung khu b4t dbi xing sir dung keton reductaza (KRED) ¢6 ngudn
gbc tir Escherichia coli sp., luong thong dung ctia enzym la 0,01 dén 0.1 1an, t6t hon 1a
0,02 dén 0.07 lan, va tét hon nira 1a 0,047 dén 0,05 lan lugng gdm 1 g hop chét c6
cong thue (SM8).

D-glucoza co thé duoc st dung trong phan mg khir bat dbi xtmg co st dung

enzym. Khi D-glucoza duge st dung, lwong thong dung cua D-glucoza thuong 1a 1,0

dén 5.0 1n, t6t hon 1 1,5 dén 3.5 14n, va tét hon nira 1a 1,9 dén 2,0 1an lugng gom 1 g
hop chét c6 cong thirc (SMB).

Trong phan tng khu bat dbi xting c6 st dung enzym, glucoza dehydrogenaza

(GDH) c6 thé duoc sir dung. Khi glucoza dehydrogenaza (GDH) dugc su dung, luong

thong dung cta glucoza dehydrogenaza (GDH) thuong 1a 0,01 dén 0,1 14n, tot hon 14
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0,01 dén 0,05 14n, va tét hon nita 1a 0,019 dén 0,02 1an luong gdm 1 g hop chat ¢6
cong thirc (SM8).

Trong phéan tng khu bat dbi xtmg c6 st dung enzym, nicotinamit adenin
dinucleotit phosphat (NADP) c6 thé dugc stir dung. Khi nicotinamit adenin dinucleotit
phosphat (NADP) duoc stt dung, luong thong dung nicotinamit adenin dinucleotit
phosphat (NADP) thuéng 1a 0,001 dén 0,1 1an, t6t hon 1a 0,005 dén 0,05 lan, va tot
hon nita 12 0,009 dén 0,01 14n luong gom 1 g hop chét c6 cong thirc (SMS).

Phan ung khtr bét d6i xung co thé duoc thuc hién v6i sy ¢6 mat cia dung moi.
Pé lam dung mai, co thé st dung, vi dy, dung méi khong tham gia vao phan tmg nhu
dung moi trén co s& rugu nhu metanol, etanol, propanol, butanol va cac dung moi
twong tu; dung moi trén co s¢ hydrocacbon nhu heptan, hexan, octan, toluen va cac
dung moi twong tw; dung mdi trén co s6 ete nhur tetrahydrofuran, 1,4-dioxan, butyl ete
va cac dung modi twong tw; dung moi phan cuc nhu axetonitril, dimetyl sulfoxit,
dimetylformamit va cac dung méi twong tu; va nudc, hodc hon hop dung mdi cua
chung, va dung moi co thé duoc chon mdt cach thich hop tuy thudc vao loai enzym

duogc st dung.

Trong phan tng khtr bét di ximg c6 st dung enzym, dé 1am dung dich dém, ¢
thé str dung, vi du, dung dich dém nhu dung dich dém phosphat, dung dich dém kali
phosphat (c6 thé dugc didu ché tir, vi du, cac chét phan tng nhu KoHPO4 3H2O va
KH,PO4), dung dich dém Tris/HCIl, dung dich dém natri tetraborat-axit clohydric,
dung dich dém trietanolamin va cac dung dich dém tuong tu, va dung dich dém co thé

duoc chon mot cach thich hgp tuy thude vao loai enzym duge su dung.

Trong phan ung khu bat dbi xtng st dung keton reductaza (KRED) ¢6 nguodn
gbc tir Escherichia coli sp., dung méi t6t hon la dimetyl sulfoxit, nwée, hode hon hop
dung mébi gom dimetyl sulfoxit-nude.

Trong phan ung khu b4t dbi ximg st dung keton reductaza (KRED) ¢6 nguodn
gbc tir Escherichia coli sp., lugng théng dung cua dung méi hiru co thuong 1a 1,0 dén
10 13n, t5t hon 12 2 dén 5 1An, va t6t hon nita 12 2,5 dén 3,0 1an lugng gdm 1 g hop chat
c6 cong thure (SMB).
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Trong phan ung khu bét dbi xung st dung keton reductaza (KRED) c6 ngudn
gbc tir Escherichia coli sp., lugng thong dung cta dung dich dém thwong la 10 dén 40
1n, t6t hon 13 15 dén 30 14n, va tét hon nita 1a 28 dén 30 14n lwong gém 1 g hop chat
c6 cong thire (SM8).

Trong phan tng khu bat ddi ximg c6 st dung enzym, d pH cua dung dich

phan tng thuong 12 6,0 dén 7,5, va t6t hon 12 6,5 dén 7.0.

Nhiét d6 phan tmg khi thuc hién phan tmg khir bat d6i xtmg c6 thé dugc chon
mdt cach thich hgp tr nhiét do phan tng trong, vi du, khoang tir -78°C dén nhiét d6
tai d6 dung moi dugce hdi luu, khoang tir -78°C dén nhiét do trong phong, khoang tir
0°C dén nhiét do tai d6 dung mdi dwoc hdi luu, khoang tir 0°C dén nhiét do trong
phong, va cac khoang nhiét do twong tu. Nhiét do phan tmg tot hon 1 trong khoang tir
0°C dén nhiét d6 trong phong.

Nhiét do phan tmg khi thuc hién phan Ung khir bét d6i xtmg c6 sir dung enzym
thuong la trong khoang tir nhiét d¢ ¢ d6 enzym duoc lam bét hoat, va tot hon 14 trong
khoang tir 20°C dén 60°C, t6t hon nita Ia trong khoang tir 20°C dén 35°C, va tham chi
tdt hon nita 1a trong khoang tir 20°C dén 30°C.

Trix khi duoc chi ra theo cach khac trong ban mé ta nay, khi cong thuc (SM8)
duoc dé cap, né bao gbm cac cdng thirc bac thap cua ching (vi dy, cong thirc (SM8-
FL), cong thitc (SM8-CL), cong thirc (SM8-BR), cong thic (SM8-ID), va cac cong
thire twong tw). Tuong i, trir khi dugc chi ra theo cach khac trong ban mod ta nay, khi
cong thuc (A8) duoc dé cap, no6 bao gdm céac cong thirc bac thap hon cta n6 (vi du,
cong thirc (A8-FL), cong thic (A8-CL), cong thirc (A8-BR), cong thirc (A8-ID), va
cac cong thirc twong tu).

Ngoai ra, cong thire (SM8-FL) 1a hop chét trong d6 X = nguyén tu flo trong
hop chét c6 cong thire (SM8). Cong thirc (SM8-CL) 1a hop chét trong d6 X = nguyén
tir clo trong hop chét ¢6 cong thirc (SM8). Cong thire (SM8-BR) 1a hop chat trong do
X = nguyén tir brom trong hop chét c6 cong thitc (SM8). Cong thirc (SM8-ID) 1a hop
chét trong d6 X = nguyén tit iot trong hop chét c6 cong thic (SM8).

Ngoai ra, cong thire (A8-FL) 1a hop chét trong d6 X = nguyén t flo trong hop
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chét c6 cong thirc (A8). Cong thirc (A8-CL) 1a hop chat trong d6 X = nguyén t clo
trong hop chét ¢6 cong thire (A8). Cong thiic (A8-BR) 1a hop chat trong d6 X =
nguyén ti brom trong hop chit c6 cong thirc (A8). Cong thirc (A8-ID) la hop chét
trong d6 X = nguyén tu iot trong hop chét c6 cong thirc (A8).

<Buéc san xuat hop chét c6 cong thirc (B) tir cong thuc (A8)>

Hop chit ¢ cong thirc (B) thu dugc bang cach giy ra phéan Umg amin hoa cla
hop chit co cong thirc (A8) voi su c6 mat clia chit xuc tac kim loai c6 st dung
amoniac (nuéc amoniac (vi du, 25%, 28%, 30%, va tuong tu)). Néng do (%) cua nudce

amoniac 12 % khéi luong/khdi lugng hodc % khéi lugng/thé tich.

Vi du vé chit xtc tac dung cho phan ng amin hoa ctia hgp chét ¢6 cong thirc
(A8) c6 str dung amoniac cho nguén nito bao gém chat xtc tac Pd, chét xuac tac Cu, va
cac chét xtic tac twong tu. Vi du vé cic chat xtc tac Pd bao gom phirc hop Pda(dba)s
PdClr-Josiphos va céac chét tuong tw, va vi du vé cac chit xuc tac Cu bao gébm Cul,
Cu(OAc),, Cu0, CuO, CuBr, CuCl, CuSOs4, CuFex0s, va céc chét tuong tu, va chét

xuc tac Cu 1a duoc wu tién, va Cu0 1a duge wu tién hon.

Vi du vé cac dung moi dung cho phan tmg amin héa bao gdm cac dung moi
nhu dimetyl sulfoxit, N,N-dimetylformamit, N-metylpyrolidon (NMP), 1,4-dioxan,
axetonitril, toluen, hon hop dung mdi cua nd va cac dung moi twong tu, trong do N-

metylpyrolidon (NMP) 1a duoc uu tién.

Bazo ¢6 thé c6 mit trong phan tmg amin hoa, va vi du vé cac bazo bao gém
cac bazo nhu kali cacbonat, kali phosphat, xesi cacbonat, N,N-diisopropyletylamin,

trictylamin va céc bazo tuong tu.

Phén {rmg amin héa dugc thuc hién béng cach gia nhiét 6ng nghiém kin c6 su
dung thiét bi phan tmg 6ng nghiém kin (dwgc 1am tir, vi du, thép khong gi, thuy tinh,
hodc vat liéu twong tu). Khi phan tng gia nhiét dugc thuc hién, viéc gia nhiét ¢ trén
diém s6i ctia dung moi hodc chét phan tmg dugc st dung thuong 1a khong duge thyuc
hién, va viéc gia nhiét duge thyc hién trong hé kin c6 st dung thiét bi phan ung 6ng
nghiém kin hodc thiét bi twong tu khi phan tng dugc thuc hién ¢ nhiét do cao hon

diém soi cia dung mdi hoac chat phan tmg dugc sir dung.
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Vi du vé cac dung moi co thé dugc s dung khi thuc hién phan tmg amin hoa
va diém s6i cla ching la nhu sau: dimetyl sulfoxit (diém soi 189°C), N,N-
dimetylformamit (diém s6i 153°C), N-metylpyrolidon (NMP) (diém sbi 202°C), 1,4-
dioxan (diém sbi 101°C), axetonitril (diém soi 82°C), va toluen (diém sbi 110,6°C).
Ngoai ra, diém s6i cua nude amoniac 1a 37,7°C ddi voi nude amoniac 25% va 24,7°C

do61 voi nude amoniac 32%.

Nhiét 6 phan tng khi thuc hién phan Gmg amin héa c6 thé dugc chon mot cach
thich hop tir, vi du, nhiét 40 phan tGng trong khoang tir 100°C dén 250°C, trong
khoang tir 100°C dén 200°C, trong khoang tir 100°C dén 150°C, va cac khoang tuwong
tur. Nhiét do phan Gng tdt hon 12 trong khoang tir 100°C dén 120°C.

Trong phéan ng amin héa, khi Cuz0 dugc sir dung, luong thong dung cia chét
xtic tac kim loai thudong 1a 0,1 dén 1,0 duong lugng phén tir gam, t6t hon 12 0,2 dén
0,8 duong lugng phan tr gam, va t5t hon nita 12 0,5 dén 0,7 duong lugng phén tir gam,

d6i v6i 1 duong lugng phan tir gam hop chit ¢6 cong thic (A8).

Trong phan tng amin héa, lugng théng dung ctia dung mdi hitu co thuong la

0,1 dén 30 14n, va tt hon 1a 0,5 dén 20 14n luong gdm 1 g hop chét ¢ cong thirc (A8).

Trong phan tmg amin héa, luong thong dung clia nuée amoniac thuong 1a 1,0
dén 50 l1an, t6t hon 1a 2,5 dén 30 lan, va tdt hon nita 1a 2,5 dén 3.5 lan lwong gém lg
hop chit c6 cong thic (A8).

Trur khi duoc néu cu thé theo cach khac, khoang gia tri b%mg sb duoc mo ta
trong ban mo ta nay cling bao gbm céc gi tri = 10% cua cac gia tri nay. Vi dy, khi
cum tr “0,1 dén 1,0 duong lugng phan t&r gam” duoc dé cap dén, n6 c6 nghia 0,1 +
0,01 dén 1,0 + 0,1 duong luong phan tr gam, va khi cum tr “0,1 dén 30 lan lugng...”
duoc dé cap dén, c6 ¢6 nghia 0,1 + 0,01 dén 30 + 3 1an.
<Budc san xudt hop chit co cong thire (1)>

Hop chat c6 cong thire (I) thu duoc bang phan Ung ngung tu cta hop chét c6
cong thire (B) hodc mubi cua n6 va hop chit c6 cong thirc (CA-1) trong khi sir dung
DMT-MM lam tac nhan ngung tu.

Phan tng ngung tu c6 thé dugc thuc hién véi s c6 mat cua dung moi. Vi du ve
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cac dung moi bao gdm cac dung moi khong tham gia vao phan tmg nhu cac dung mdi
trén co s& rugu nhu metanol, etanol, propanol, isopropanol, butanol va cac dung moi
twong tw; dung moi trén co s¢ ete nhu tetrahydrofuran, 1,4-dioxan, butyl ete va cac
dung moi twong tu; va nudc, hoac hon hop dung mdi ctia chiing, va cdc dung moi trén
co s& ruou, nudc, hodc hon hop dung mdi cta chung la duge ru tién; metanol, etanol,
isopropanol, nuéc, hodc hdn hop dung mdi cta chung 1a duge vu tién hon; metanol,
etanol, hodc isopropanol 1a dugc uu tién hon nita; va metanol hodc isopropanol dugc
dac biét uu tién.

Trong phan tmg ngung tu, lugng thong dung cua hop chét axit carboxylic c6
cong thirc (CA-1) thudng 12 0,5 dén 2,0 duong lugng phan tir gam, t6t hon 12 0,5 dén
1,5 duong lugng phan tr gam, va t5t hon nita 12 0,7 dén 1,25 dwong lugng phén tir
gam, dbi voi 1 duong lugng phén tir gam ciia hop chét c6 cong thirc (B) hodc mudi
ctia nd. Nhu duoc mo ta sau day, cac tac gia cua sang ché da nhén thiy riang viéc sir
dung DMT-MM lam tac nhan ngung tu cho phép phan Umg ngung tu chon loc cua
nhom carboxyl cua hgp chit c6 cong thire (CA-1) va nhém amino cua hop chét ¢co
cong thic (B), va nhén ra rang, do d6, khong cén bao vé cac nhom hydroxyl cta hop

chét c6 cong thire (B) trong phan img ngung tu.

Trong phan ing ngung tu, mudi cua hop chat co cong thic (B) t6t hon 1a mudi

HCI hodc mubi HBr.

Trong phan Umg ngung tu, lugng thong dung cia DMT-MM lam tic nhan
ngung tu thuong la 1,0 dén 2,0 duong lugng phén tir gam, t6t hon 1a 1,1 dén 1,8
duong luong phan tir gam, va t6t hon nira 1a 1,2 dén 1,5 duong lugng phéan tr gam,

dbi vaoi 1 duong lwong phan tir gam hop chét c6 cong thire (B) hodc mudi ciia no.

Khi mudi cta hop chat c¢6 cong thirc (B) duge sir dung trong phan tmg ngung
tu, bazo c6 thé dwoc bd sung. Vi du vé cac bazo bao gdm cac bazo hitu co nhu
trietylamin, N,N-diisopropyletylamin, pyridin va cac bazo twong tu; va cac bazo vo co
nhu lithi hydroxit (lithi hydroxit monohydrat), natri hydroxit, kali hydroxit, lithi
cacbonat, natri cacbonat, kali cacbonat va cdc bazo tuong tu. Trietylamin, N,N-
diisopropyletylamin, pyridin, natri cacbonat, hodc kali cacbonat 1a dugc uu tién, va

trietylamin 1a dugc vu tién hon.
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Luong bazo ¢6 thé dugc b6 sung khi mubi ctia hop chét c6 cong thirc (B) duge
st dung trong phan ung ngung tu thuong la 1,0 dén 2,5 duong lugng phan tr gam, tot
hon 13 1,05 dén 2,3 duong lwong phan t& gam, va tot hon nita 1a 1,05 dén 2,1 duong
lvong phan tr gam, dbi v6i 1 duong luong phan tr gam mudi cua hop chét co cong
thire (B).

Trong phan Umg ngung tu, lugng thong dung cla dung moi thuong la 5.0 dén
100 14n, t5t hon 14 5 dén 40 14n, va tot hon nita 1a 5 dén 30 14n luong gom 1 g hop chét

c6 cong thirc (B) hodc muobi cua no.

Nhiét do phan ting khi thyc hién phan img ngung tu ¢ thé duoc chon mot cach
thich hgp tir nhiét d6 phan Gmg, vi du, trong khoang tir -78°C dén nhiét do tai d6 dung
moi duge hdi luu, trong khoang tir -78°C dén nhiét do trong phong, trong khoang tir
0°C dén nhiét do tai d6 dung modi dugc hdi lwu, trong khoang tir 0°C dén nhiét do
trong phong, va cac khoang twong tiyr. Nhiét do phan (mg t6t hon 1a trong khoang tir
0°C dén nhiét do trong phong.

8-amino-1,2,3,4-tetrahydronaphtalen-2-ol [CAS No. 624729-66-4] c6 cong
thuc (A) trong khia canh [1] dugc mo ta ¢ trén co thé duoc san xuét bang cach khir
chon loc vong naphtalen c6 st dung 8-aminonaphtalen-2-ol (cong thirc (SM-1)) lam
nguyén liéu ban dau theo phwong phap sén xuét da biét tir tai liéu, vi du, phuong phap
san xudt dudi ddy ma duoc boc 10 trong WO 2009/050289 (Tai li¢u sdng ché 6).

[C81]

(Sor db 4-1)

HO. iy Raney Ni 5 { ‘_

T [ T T Dung oich nwde NaOH T T
: ‘

Sh-1

Axit (E)-2-(7-(triflometyl)croman-4-yliden)axetic [CAS No. 920334-15-2] co
cong thuc (CA-1) trong céc khia canh tur [7] dén [11] duoc mo ta & trén va cac khia

canh tir [17] dén [20] dugc mo ta & trén co thé dugc san xuit bing cach thuc hién mot
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s6 budc co st dung 3-hydroxybenzotriflorua (cong thitc (CA-SM)) 1am nguyén liéu
ban dau theo phuong phap san xuét da biét tir tai lidu, vi du, phuong phép san Xuét

dudi ddy ma duoc boc 16 trong WO 2007/010383 (Tai li€u sang ché 1).

[C82]
(So d6 4-2)
F E
L F
;’K h F 3 | &
— HO._
OH 0 o)
CA-SM CA-1

D6i voi hop chit c6 cong thirc (SM8) trong cac khia canh [13], [15], [17]
va[18] dugc mo ta & trén, hop chét sin co trén thi truong co thé dugc str dung. Theo
cach khéc, hop chit nay c6 thé thu dugc theo phuong phép san xudt da biét tir tai lidu

bang cach sir dung hop chat sin c6 trén thi truong.

Trong hop chét c6 cong thirc (SM8), hop chét trong d6 X = nguyén tu flo (cong
thirc (SM8-FL)) ¢6 thé duoc san xuét theo, vi du, phwong phap san xudt trong so do 4-
3 dudi day ma dugce boc 10 trong Cong bb don sang ché Chau Au (European Patent

Application Publication) s6 343830.

[C83]
(So d& 4-3)
0 0
CH,=CH, PN
- .F B T T . .. _F
- e wrac 1l Buroc 2 - ~ -
L‘ - }, i : ..-:‘.’»J
(CA-FL) (SM8-FL)

Trong hop chit co cong thiae (SM8), hop chit trong d6 X = nguyén tir clo
(cong thtic (SM8-CL)) ¢o thé duge san xuat theo, vi du, phwong phap san Xudt trong
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50 dd 4-4 dwéi day ma duoc boc 10 trong Cong bd don sang ché Chau Au s6 343830.

[C84]

(Sor dd 4-4)
0 0
I B CH,=CH, s

O™ SOC,  mci, [ ]

A Cl Tauect . Bugez | e O
[ L
(CA-CL) (SM8-CL)

Trong hop chit c6 cong thirc (SM8), hop chét trong d6 X = nguyén tir brom
(cong thic (SM8-BR)) ¢co thé dugc san xudt theo, vi du, phuong phép san xut trong
so d6 4-5 dudi day ma dugc boc 10 trong tai liéu: Journal of Medicinal Chemistry,

36(17), p2485-93, 1993.

[C85]
(So db 4-5)
O O
__.JL. CHE:CH: ,;-“"I'Lx
S Br Bugc1l  Buoc? B I "'%‘-::.;f'Br
» |
(CA-BR) (SM8-BR)

Trong cong thue (SMR), hop chét trong d6 X = nguyén t iot (cong thirc (SM8-
ID)) ¢6 thé duge san xuét theo phuong phép san xuat déi véi Cong thirc (SM8-FL),
cong thirc (SM8-CL), va cong thirc (SM8-BR) (So do 4-6).
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[C86]
(Sor 0 4-6)
0 ]
HO J SOcl o, [
g -'3:«.:»"*'] Buacl Biroe 2 v*"*
| L
(CA-ID) (SM8-ID)

Hop chat nguyén liéu tho cia mdi bude trong phuong phap san xuét ¢ thé
duoc stir dung trong budc tiép theo du6i dang ban than dung dich phan ing hodc dudi
dang san pham thd. Ngoai ra, hop chit nguyén liéu thd cling co thé duogc tach tir hon
hop phan tng theo phuong phéap thong thudng, va n6 ¢o thé duoc tinh ché mot cach
dé dang bang phuong phap da biét, vi du, cac phuong phap phan tach nhu chiét, co

dic, trung hoa, loc, chung cAt, tai két tinh, sic ky va cac phuong phap tuong tu.

Khi hén hop dung moi duge st dung trong cic phan ting duge mo ta trén day,
n6 c6 thé duoc sir dung bang cach két hop hai hodc nhiéu hon hai loai dung mdi theo
ty 18 thich hop, vi du, theo ty 1& 1:1 dén 1:10 & dang ty 1¢ thé tich hodc ty 1& khoi

lugng.

Trir khi duge néu cu thé theo cach khac, thoi gian phan ung d6i v6i mdi bude
trong phuong phap san xuét khong bi giéi han mién 1a no6 la thoi gian cho phép phan
{mg tién hanh mot cach thich dang. Vi d, thoi gian phan tmg c6 thé la bat ky trong so
0,1 gio, 0,5 gio, 1 giv, 1,5 gio, 2 giv, 3 gio, 4 gio, 5 giv, 10 gio, 12 gio, 18 gio, 24 gio,
36 gio, 48 gio, 60 gio, 72 gio, hodc 115 gio, va no ¢o thé 1a thoi gian trong khoang tir
gia tri giéi han dudi va gid tri gi¢i han trén cua cac thoi gian nay.

Lién quan dén nhiét do phan tmg, nhiét do khi cum tir “khoang tir -78°C dén
nhiét do tai d6 dung méi duge hdi luu” duge dé cap dén co nghia 1a nhiét do trong
khoang tir -78°C dén nhiét do tai d6 dung moi (hodc hén hop dung moi) duge su dung
cho phan tng dugc hoi luwu. Vi du, khi metanol dugce s dung lam dung mdi, cum tir *-
78°C dén nhiét do tai d6 dung modi dwoc hoi luu” c6 nghia la nhiét do trong khoang tur

~78°C dén nhiét do tai d6 metanol dugc hoi luwu.
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Tuong tu ap dung khi cum tir “0°C dén nhiét do tai d6 dung moi duge héi luu”
duoc dé cap dén, cum tir ndy c6 nghia nhiét d¢ trong khoang tir 0°C dén nhiét do tai
d6 dung moi (hodc hdn hop dung moi) duge sir dung cho phén tng dugc hdi v, Gid
tri giéi han dudi cta nhiét do 1a, vi du, -78°C hodc 0°C nhu duoc md ta trén day,
nhung ciing ¢6 thé 1a cac nhiét do khac nhu 20°C, 23°C, 25°C, 40°C, 50°C, 70°C,
80°C, 90°C, 100°C, 150°C va céac nhiét do twong tu.

Lién quan dén nhiét do phan tng, gia tri giéi han dudi va gia tri giéi han trén
ctia nhiét do phan Gng c6 thé 13, vi du, + 1°C, + 2°C, + 3°C, £ 4°C, va + 5°C ctia cac

nhiét d6 twong ung.

Trir khi duoc néu cu thé theo cach khac, trong phuong phép san xuét trong ban
md ta ndy, “nhiét do trong phong™ c6 nghia 1a nhi¢t d6 cia phong thi nghiém, phong
thi nghiém thuc nghiém, hodc twong tu, va “nhiét do trong phong” trong cac vi du
trong ban mod ta nay thudng chi nhiét do tir khoang 1°C dén khoang 30°C (dugc xac
dinh bdi dugc dién Nhat Ban - Japanese Pharmacopoeia). T6t hon 13, n6 chi nhiét do
thuong tir khoang 5°C dén khoang 30°C, t6t hon nita Ia chi nhiét d9 thuong tir khoang
15°C dén khoang 25°C, va tham chi t6t hon nita 1a chi nhiét d¢ 14 20°C + 3°C.

Céc hop chit trong ban md ta nay co thé tao thanh mudi cong axit tuy thudc
vao loai phn tir thé. Mudi nhu vay khong bi gi6i han cu thé mién 1a n6 1a mudi duge
dung, va vi du vé chung bao gém mudi cua axit vo co, mudi cta axit hitu co, va cac
mudi twong tu. Vi du duge uu tién vé mubi ctia axit vo co bao gém mudi ciia axit
clohydric, axit bromhydric, axit hydroiodic, axit nitric, axit sulfuric, axit phosphoric,
va cac mudi twong t. Vi du duge vu tién v& mubi ctia axit hiru co bao gdm mudi cla
axit monocarboxylic béo nhu axit formic, axit axetic, axit trifloaxetic, axit propionic,
axit butyric, axit valeric, axit enanthic, axit capric, axit myristic, axit palmitic, axit
stearic, axit lactic, axit sorbic, axit mandelic va cac axit tuong tu; mudi cua axit
dicarboxylic béo nhu axit oxalic, axit malonic, axit sucxinic, axit fumaric, axit maleic,
axit malic, axit tartric va céc axit tuong tu; mudi cia axit tricarboxylic béo nhu axit
xitric va cac axit tuong tu; mudi cia axit monocarboxylic thom nhu axit benzoic, axit
salixylic va céc axit twong tu; mudi cta axit dicarboxylic thom nhu axit phtalic va cac

axit turong tw; mudi cua axit carboxylic hitu co nhu axit xinamic, axit glycolic, axit
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pyruvic, axit oxylic, axit salixylic, N-axetylxystein va cac axit tuong tu; muoi cua axit
sulfonic hitu co nhu axit metansulfonic, axit benzensulfonic, axit p-toluensulfonic va
c4c axit twong tu; va mudi cong axit cla cac axit amin c6 tinh axit nhu axit aspartic,

axit glutamic va cac axit twong tu.

Mudi duoc mo ta trén day co thé thu dugc theo phuong phap thong thuong, vi
du, bang cach két hop dung dich chua lugng thich hop cta axit v6i hop chét dugc md
ta trong ban mo ta nay dé tao thanh mudi mong mudn, va sau d6 1am phan doan mubi
nay va thu hdi chung bang cach loc; hodc bang cach cAt loai hon hop dung moi. Ngoai
ra, hop chét trong ban mo t& ndy hoac mudi cua nod co thé tao thanh solvat voi dung
méi nhu nude, etanol, glyxerol va cac dung méi twong tu. Tham khao bai bao vé cac
mudi, Handbook of Pharmaceutical Salts: Properties, Selection, and Use. Stahl &
Wermuth (Wiley-VCH, 2002) da dugc cong b, va sach nay bao gdm phan mo ta chi
tiét.

Nhu duoc chi ra trén (So dd 5) duéi day, bang cach sir dung hop chét c6 cong
thirc (A) lam nguyén li€u ban dau, hop chét co cong thuc (B) hodc mubi ciia né co thé

duoc san xuit nhd cac hop chét ¢ cong thirc (A-5), (A-6), va (A-7).

[C87]
(So do 5)
OH OH O
Tert-butoxycacbonyi hoa B H Oy héa H
NH; - o - N _ O. . e . N . O
‘ ‘
0 O
(A) (A-5) (A-6)
OH Loai bao vé OH
1 bt
Khir Bat do wurng ‘ H Loai mudi 7 ’
e . N__O —» L. _NH,
O
(A-T) B hoac mudicua no

Ngoai ra, nhu dugc chi ra trén (So dd 6) duéi day, hop chét co6 cong thuc (B)
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hoic mubi ctia n6 ¢6 thé duge san xuét bang phuong phap theo (So dd 5) duoc mb ta
trén ddy bang cach thay d6i nhom bao vé cia nhém amino cia hop chét c6 cong thirc
(A) bang nhom bao vé khac ngoai nhém tert-butoxycacbonyl, vi du, nhom bao vé p!
nhu nhom bao vé trén co s& carbamat nhu nhom metoxycacbonyl, nhom
etoxycacbonyl, nhém benzyloxycacbonyl, nhém 2,2,2-tricloetoxycacbonyl, nhom 9-
florenylmetyloxycacbonyl, nhém allyloxycacbonyl va cac nhém twong tu; nhom bao
vé trén co s& sulfonyl nhu nhém metansulfonyl, nhom etansulfonyl, nhom
benzensulfonyl, nhém tosyl, nhém nitrobenzensulfonyl va cidc nhom tuong tu; va
nhém béo vé trén co so alkylcacbonyl hodc trén co sé arylcacbonyl nhu nhém axetyl,

nhém etylcacbonyl, nhom trifloaxetyl, nhém benzoyl va cac nhom tuong tu.

[C88]
(Sor do6 6)
OH OH 0
Loal bhao ve H Ixy hoa H
CNH, — N__. N. .
. 2 : P L g =
(A) (A-5p) (A-6p)
OH Loai bao vé OH
1 o
Khir bat dé xirng l H logi muo
» LA N ———» . NH,
(A-7p) 8 hoac muodi cua ne

P! = nhém metoxycacbonyl, nhém etoxycacbonyl, nhdm benzyloxycacbonyl, nhom 2,2,2-tricloetoxycacbonyl,
nhém 9-florenylmetyloxycacbonyl, nhém allyoxycacbonyl, nhém metansufonyl, nhém etansulfonyl, nhom
benzensulfonyl, nhém tosyl, nhém nitrobenzensulfonyl, nhém axetyl, nhém etylcacbonyl, nhém trifloaxetyl,
nhém benzoyl, v.v.

Piéu kién dé bao vé hop chit co cong thirc (A) boi nhom bao vé P! hodc loai
bao vé nhom bao vé P! ctia hop chét co cong thuce (A-7p) cb thé duogc chon theo loai
nhém bao vé P! bang phuong phap da biét tir tai liéu, vi du, phuong phap bao vé va

loai bao vé duoc boc 16 trong sach, “Protective Groups in Organic Synthesis, 4th
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Edition, 2007, John Wiley & Sons, Greene et al.”

Nhu duoc chi ra trén (So dd 7) duéi day, bing cach sir dung hop chat ¢ cong
thire (SM8) lam nguyén liéu ban dau, hop chét ¢6 cong thuc (B) c6 thé duoc san xut

nho hop chét c6 cong thirc (A8B).

[C89]
(So db 7)

O OH OH

I ! |

e e s Amin hoa
Khir bat doi xirng % I
B e — A X — S~ e ) NH,
” | ' {cong axit) -
{SMB} {AB; B hoac mudi cua nd

Ngoai ra, nhu dugc chi ra trén (So do 8) dudi day, bang céch sir dung hop chét
c6 cong thirc (SM8-BR) lam nguyén liéu ban dau, hop chat c6 cong thic (B) ¢6 thé
duge san xuit nho hop chét c6 cong thirc (A8-BR).

[C90]
(Sor do 8)
o} OH OH
| B 1
, Khir bat doi xirng ’ A Amin héa »
Y Y {cong axit) Ty
{5M8,8R3 (AB-BR) B hodc mudi cua nd

Nhu duoc chi ra trén (So d6 9) dudi day, bang cach st dung hop chét co cong
thitc (A) 1am nguyén lidu ban ddu, hop chét co cong thire (T) c6 thé dugc san xuét nho
hop chét c6 cong thirc (B). Trong (So' dd 9), hop chat c6 cong thire (B-HA) la mudi
clia axit HA ctia hop chét c6 cong thirc (B), trong d6 HA la axit.
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(So do6 9)

O
x

OH
!

50562

H
N 0 »
A-5) (A-6)
{CA-1) CF-
OH
! HO._
S NH; —
DMT-MM
Nzumg te
43
GH ; Fegung Ty
DMT-MM_~
) i <~ HO__ -~
L NH;
¥ O
HA
(B-HA)

™
e )

58/126
hir b3t 4o wurng
O
o
H
CF,
H
N~
0 O
i
CF,
(CA-1)

Ngoai ra, nhu dugc chi ra trén (So dd 10) dudi day, bang cach s dung hop

chét c6 cong thirc (A) lam nguyén liéu ban dau, hop chét co cong thirc (1) 6 thé duogc

san xuit nho hop chét c6 cong thirc (B). Pinh nghia clia phan tir thé P! trong (So do

10) 1a gibng v6i dinh ngha trong (So dd 6) duge md ta trén day. Trong (So do 10),

hop chit c6 cong thirc (B-HA) la mudi cta axit HA cta hop chét ¢6 cong thuc (B),

trong d6 HA 1a axit.
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(Sor do 10)
OH
NH;
(A}
OH
H
, _N
(A-Tp
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OH
Loyt bao v§ H Oxy hoa
- N
A-5p) {A-B
(CA-1) CF.
1 HO
Logi bao vé i I
” Loal mubi NH Q O
i [ ST
I = ~ . 2 E
DMT-MM

B hodc mudi céa no

Cang cua axit (HA] wivi (B}

HA

(B-HA)

Ngung ty

DMT-MM~

" HO.
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Kher Bat 460 wirng

=
H
CF,
" é" v
(] O
4
CF;
O
(CA-1}

Ngoai ra, nhu dugc chi ra trén (So dd 11) dudi day, bang cach st dung hop

chét c6 cong thire (SM8) lam nguyén liéu ban du, hop chat ¢6 cong thire (I) c6 thé

duoc san xuat nhd hop chét c6 cong thire (B). Trong (So dd 11), hop chat c6 cong

thirc (B-HA) 12 mubi cua axit HA ciia hgp chét c6 cong thie (B), trong d6 HA 1a axit.
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(Sordé 11}

Khir bat doi wirng

(SM8)
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CA-
i :ir{ HO
At 3 s O
¥ e b -
DMT-MM
Ngung tu
(AB} {B;
{
Axit [HA] * Ngu'ng tu
OMT MM
OH i -
i
- T HO. -
NH-
HA
E”'}l‘e‘l

Ngoai ra, nhu dugc chi ra trén (So dd 12) dudi day, bang cach s dung hop

chét c6 cong thitc (SM8-BR) 1am nguyén liéu ban dau, hop chét c6 cong thire (I) c6

thé duoc san xuit nho hop chit c6 cong thirc (B). Trong (So dd 12), hop chét c6 cong

thtrc (B-HA) 12 mubi cua axit HA ctia hgp chat c6 cong thirc (B), trong d6 HA la axit.

[C94]

(Sordo 12)

o)

Khu bat dooxong o

é’ _Br

{EME-BR]

(CA F
JH OH HO
! Ty ‘
Armin hoa ¥ s O
. Br - . - NH- — e
| DMT-MM
Ngung tu
(AB-BR! (B}
Axit {HA) NEUng tu
\J
a DMT-RLL
-! -
- HO
i i
s
HA
{B-HA)

oy ()
p 3

ZT

Trong ban mo ta nay, hop chét ¢ cong thirc (A), cong thirc (A-5), va cong thirc

(A-5p) 1a céc raxemat bao gém dang (R) va dang (S). Piéu nay c6 nghia 1a, vi du,

cong thac (A-5) bao gdm cong thirc (A-5S) va cong thirc (A-5R) (= cong thire (A-7)).
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[C95]

OH OH OH

A-5 A-5S A-5R (=A-7)
Phan tng khir bat d6i ximg cuia keton

Céac phan ung khac dugc biét dén nhu 1a phwong phap chuyén hoa nhém keto
trong phan tr thanh nhém rugu bét d6i. Vi du, phwong phap trong d6 nhom keto duge
chuyén hoa thanh nhém rugu raxemic bang cach sir dung chat khir (natri bohydrua,
lithi nhdém hydrua (LAH), boran-tetrahydrofuran (BH3-THF), va cac chét tuong tu), va
sau do, tao ra nhom ruou bat dbi bang phwong phdp nhu phuong phap tai két tinh
phén doan (phuong phép trong do chét dong phan khong d6i quang & dang tinh thé thu
duoc biang cach lién két ion mot chét phan gidi quang hoc v6i mot raxemat, va chat
ddng phan khong ddi quang & dang tinh thé nay duoc lam phan doan bang cach tai két
tinh va trung hoa néu can dé thu dwoc hop chat bét dbi & dang tu do), phuong phap
ddng phan khong déi quang (xem WO 2009/055749), va phwong phdp cot bét doi
(xem WO 2009/050289).

Ngoai ra, cac phan Ung sau day la da biét: phan tmg khir bét dbi xtmg sir dung
chit xtc tac kim loai chuyén tiép (vi du, Ru, Rh va cac kim loai twong tu) (WO
2009/050289; Organometallics 10, p500-, 1991; va cac tai liéu twong ty), phan tng
khir bat di xtmg trong d6 Al(CHs); va BINOL la phéi tir duoc két hop (Angew.
Chem. Int. Ed., 41, p1020-, 2002), phan tmg khir bat d6i ximg str dung chét xuc tac
Ru (BINAP) bét ddi (J. Am. Chem. Soc. 110, p629-, 1988), phan tng khir bat doi
xtng sit dung oxazaborolidin (J. Am. Chem. Soc. 109, p5551-, 1987), phan tng khu
bt dbi xung st dung chét xtc tac sinh hoc (ném men, nam, ndm méc, enzym, va cac

chét xuc tac sinh hoc twong tur) (xem bang 1), va cac phan tng twong tu.

Theo mot sb khia canh, phan Umg khu bat dbi xung tot hon 1a dugc thuc hién
bang cach sir dung chit xuc tac sinh hoc. Phan tmg khir bat d6i xtmg str dung chét xuc

tac sinh hoc ¢6 loi & chd n6 khong chi c6 do chon loc 14p thé cao, dung moi hitu co
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va/hodc nuée c6 thé duge st dung 1am dung moéi phan tng, phan Umg xay ra trong
didu kién ém diu (nhiét do thuong, 4p sut thuong), va no ré hon chat xuc tac hoa hoc,
va céc loi ich khac, ma né con 1a phan ung dang dugc lvu y trong nhitng nam gan day
do 12 phan éng than thién v6i moi truong do luong chét thai sau phan tng c6 thé dugc

giam, va ciing 14 phan tmg thong dung dé d& dang thu duge hop chét bét doi.

Thong thuong, trong phan tng khi bt dbi xung bang cich st dung enzym,
hiéu suit hoa hoc (%) va hiéu suit hoat quang (ee%) cta hop chét bat ddi thu duogc
thay dbi tiry thudc vao tinh dac hiéu cua phan tng (d6 chon loc dbi vai loai phéan tng
dic hiéu enzym), tinh dac hiéu cua co chét (d6 chon loc dbi voi loai co chét), va cac
didu kién phan ung (nhiét do phan Gng, do pH, dung moi, thoi gian phan g, va cac
didu kién twong tu). Nhidu enzym c6 tinh dac hiéu phan tmg cao, va cac phan ng
duoc xuc tac boi mot enzym la han ché, nhung co nhiéu enzym khac nhau, nghia 1a,
cac enzym voi tinh dac hiéu co chét cao hon hodc cac enzym véi tinh dac hi¢u co chét
thép hon. Theo do, vi dy, khi nhém keto dugc khir bét dbi xtng thanh nhom rugu bt
ddi, tham chi khi enzym tir d6 hiéu suat hoa hoc va hiéu suét hoat quang tuyét voi thu
duogce tir hop chét co c4u tric tuong tu voi c4u tric cia co chat (hop chit keton) dugc
st dung duoc chon va phan tng enzym dugc thuc hién trong cung didu kién, hop chat
ruou khong ddi ximg mong mubn c6 thé khong thu duoc ¢ cing hiéu suit hoa hoc va

hiéu suit hoat quang.

Vi du, chat xtc tac sinh hoc, ¢6 thé khir chon loc nhom keto cua B-tetralon [sé

CAS: 530-93-8] thanh ruou bat déi, dugc chi ra trong bang 1 1a da biét.
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Bang 1
Chét
xuc tac )y £ NPT A 1A
sinh Nguon goc Tai liéu boc 10
hoc
Magnaporthe grisea dugc biéu | Angewandte Chemie, International
hién & Escherichia coli BL21 Edition, 51(11), p2643-2646, 2012
Te “bao nguyen  ven . Y% Tetrahedron Asymmetry,  22(23),
Kluyveromyces marxianus | - oes 19932011
CBS 6556 P :
Thermoanaerobacter etanolicus | Practical Methods for Biocatalysis and
(TeSADH) Biotransformations, p284-287, 2010
Té bao nguyén ven cua |Journal of Industrial Microbiology &
Didymosphaeria igniaria | Biotechnology, 37(11), p1121-1130,
KCH6670 2010
Paracoccus pantotrophus DSM
11072 duoc biéu hién qua mic | ChemSusChem, 1(5), p431-436, 2008
6 E.coli
Ralstonia sp. DSM 6428 | Journal of Organic Chemistry, 73(15),
Enzym | (RasADH) p6003-6005, 2008
Sphingobium yanoikuyae Organic Letters, 10(11), p2155-2158,
2008
Thermoapaerobacter etanolicus
duoc biéu hién & Escherichia | WO 2008/013949
coli
Thermoanaerobacter etanolicus | Angewandte Chemie, International
WI110A Edition, 46(17), p3091-3094, 2007
Rhodococcus  ruber  DSM | Organic Letters, 9(11), p2163-2166,
44541 2007
Journal of Organic Chemistry, 72(1),
W110A TESADH. p30-34, 2007
: Advanced Synthesis &  Catalysis,
Lactobacillus kefir.sp 350(14+15), p2322-2328, 2008
NAam Candida viswanathii Biocatalysis and Biotransformation,
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men 31(3), p123-131, 2013
Absidia cylindrospora KCh 336 g(l)l i’rzent Microbiology, 65(2), p189-194,
Té bao da duoc lam dong kho | Tetrahedron: ~ Asymmetry,  19(16),

) cua Comamonas sp. p1954-1958, 2008

Nam
Rhodococcus  ruber  DSM | Journal of Organic Chemistry, 63(2),
44541 p402-406, 2003
Saccharomyces montanus cbs | Tetrahedron: ~ Asymmetry, 7(10),
6771 p2983-2996, 1996
Aspergillus  ochraceus  atcc

) 1009.

Nam Tetrahedron: Asymmetry, 7(10),

moc Mucor racemosus p2983-2996, 1996
rhizopus arrhizus atcc 11145

Dung

ﬁfg Lycoperiscumesculentum  (ca | International Journal —of ChemTech

z < | chua) Research, 4(1), p203-207, 2012

cay té

bao
Daucas Carota root ext Cong b6 don My s6 2004-0082043
Coryneum  betulinum  KCh | Current Microbiology, 65(2), p189-1 94,

Thuc

n 6534 2012

vat

Fusarium culmorum Biocatalysis and Biotransformation,
27(3), p179-185, 2009
Héa hoc dong

Déi v6i cac phan img tong hop, thudng c6 phuong phap dong (héa hoc dong)
va phuong phéap mé. Hoa hoc dong la phuong phap tong hop lién tuc bang cach st
dung thiét bi phan tmg ma chuyén mot chit 1ong tir binh chira hai hogc nhiéu hon hai
loai dung dich khéac nhau (vi dy, nguyén liéu tho + dung moi, chét phan tng + dung
mdi, va trong ty) qua mot 6ng vao thiét bi phan ung, va sau do vao tréng thu hoi, &

tbc do dong khong doi bang cach sir dung bom.
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Hoa hoc dong c6 thé duge sir dung khi chuyén héa hop chét c6 cong thirc (A-5)
thanh hop chét c6 cong thirc (A-6) bing phan tmg oxy hoa. FIG. 1 1a vi du v& thiét bi
phan ing dugc st dung trong hoa hoc dong. Thiét bi phan tmg dugc chi ra trén FIG. 1
c6 cac 161 vao nito (L1, L2, L3, L4); binh (M1) chtra nguyén li€u tho, TEMPO, va
diclometan; binh (M2) chtta KBr, NaHCOs3, va nudc; binh (M3) chira 5,0 % khbi
lugng NaClO; cac bom (P1, P2, P3); cac 6ng duge 1am lanh truge (T1, T2, T3); bd
phan khuéy (S1, 82, S3); va thiét bi phan tng (R1, R2, R3).

Thiét bi phan ung ¢ FIG. 1 dugc st dung nhu sau, chéng han. Trudc tién,
nguyén liéu tho (hop chét c6 cong thire (A-5)), TEMPO, va diclometan dugc dua vao
binh M1, KBr, natri hydro cacbonat, va nudc dugc dua vao binh M2, va 5,0 % khoi
luong NaClO dugc dua vao binh M3. Trong khi thdi khi nito tir cac 16i vao nito twong
ung L1, L2, L3, L4, cac chét phan tmg duoc chay tir cac binh twong tmg M1, M2, M3
& tbe do dong dinh truée bang cach sit dung bom twong tng P1, P2, P3, sau d6 cho di
qua cac 6ng lam lanh trude twong tng T1, T2, T3, sau do lan luot di qua thiét bi phan
{mg R1, thiét bi phan tmg R2, va thiét bi phan mg R3, va nhd d6 dugc rét vao trong
thu hdi CD. Tiép theo, san phdm dich (hop chit ¢6 cong thitc (A-6)) thu dugc tir trong
thu héi CD.

Hoéa hoc dong ciing ¢6 thé dugc ap dung cho cac phan ing ma dd an toan kho
gitt dugc boéi phuong phap mé thong thuong (xem bai bao tom tt vé hoa hoc dong

ChemSusChem, 5(2), Special Issue; Flow Chemistry, p213-439, February 13, 2012).

Phuong phap mé la phan Ung tong hop chung va 1a phuong phép tinh ché san
pham thu dwgc sau khi thuc hién phan tng bang cach st dung thiét bi phan tng.

Phuong phap mé c6 loi & chd hop chét c6 thé duge tong hop trong mot s6 budc.

Trong phuong phap dong (héa hoc dong), phan ung dugc thuc hién theo
phuong thirc dong bang cach str dung, vi du, thiét bi phan tng thung khudy lién tuc
(continuous stirred tank reactor - CSTR) lam thiét bi phan tng. Trong phuong phap
dong, do phan mg co thé dwoc thuc hién trong thiét bi phan ing nho, hiéu suat phan
{img 1a cao va cac diéu kién phan tng c6 thé dugce diéu chinh mét cich chinh xéc, sao

cho san pham dich c6 thé dugc cung cp 6n dinh.

65

65/126



50562 66/126

Phéan rng amin hoa

Phuong phap (phan Gng amin hoéa) chuyén hoa nguyén ti halogen cua aryl
dugce halogen hoa thanh nhém amino ¢co thé dugc thuc hién voi sw ¢6 mat cia chét
xuc tac kim loai va véi su ¢6 mat hodc Véng mat cua phéi to béng cach st dung hop
chit dugc bidu thi béi NHRAR® (trong d6 R* va R® mdi nhom doc 14p la nguyén tir
hydro, hodc phﬁn ttr thé nhu nhém metyl, nhom etyl, nhom benzyl, va nhom twong tu),
RCCONH; (trong d6 R® doc lap la phan tir thé nhu nhom metyl, nhom etyl, nhom
benzyl, nhém metoxy, nhém etoxy, nhom tert-butoxy, nhém benzyloxy, va cac nhom

twong tu), hodc hop chét tuong ty lam nguén nito.

D6i voi phan tmg amin héa cua aryl dugc halogen hoa bang cach st dung
amoniac 1am ngudn nito, vi du, phuong phap sau day sir dung chét xtc tac kim loai
duge biét dén nhu 1a phuong phap da biét tir tai liéu, nhung khong gidi han & phuong
phéap nay. Pdx(dba); (J. Am. Chem. Soc., 129(34), p10354-10355, 2007), phtrc hop
PdClp-Josiphos (J. Am. Chem. Soc., 128(31), p10028-10029, 2006), Cul (Chem.
Commun., 26, p3052-3054, 2008; J. Org. Chem., 74(12), p4542-4546, 2009),
Cu(OAc), (Angew. Chem. Int. Ed., 48(2), p337-339, 2009), Cu,O (Ukrainskii
Khimiche skii Zhurnal (Russian Edition), 53(12), P1299-302, 1987).

Vi du, d6i voi phan ting amin hoa thanh 8-halo-1,2,3,4-tetrahydronaphtalen-2-
ol trong d6 rugu bac hai c6 mit trong phén tir, phan mg amin héa st dung Pda(dba)s
lam chét xtc tac kim loai va tert-butyl carbamat lam ngudn nito 1a di biét nhung cac

vi du sir dung céc chat xuc tac kim loai khac chua duoc biet dén.

Theo mot sb khia canh, phan tng amin hoa t6t hon 13 phan tmg cho phép truc
tiép dwa nhém amino vao bang amoniac. Theo cach khac, ciing c6 thé dua nhom
amino vao béng cach loai bao vé nhom bao vé sau khi thay thé béng, vi duy, hop chét
amino duoc bao vé nhu NHRA'RB! (trong d6 RA! 1a nguyén tir hydro, va RP! 1a nhém
bao vé ctia nhom amino nhu nhom benzyl, 4-metoxybenzyl, va nhom tuong tu), va
RCCONH, (trong dé RE doc lap 1a phan tr thé nhu nhém metyl, nhém etyl, nhém
benzyl, nhém metoxy, nhém etoxy, nhom tert-butoxy, nhom benzyloxy, va nhom
twong tu). Tuy nhién, do phan tng amin hoa su dung hop chit amino duoc bao vé can

c6 budce loai bao vé nhom bao vé, phan tmg ma cho phép dua tryc ticp nhom amino
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vao biang amoniac 1a dugc wu tién khi xem xét viéc tong hop ¢ quy mo 16n hoac san

xuét céng nghiép.
Phan tng ngung tu

Thong thuong, lién quan dén phan tng ngung tu cta hop chit c6 nhém
carboxyl va hop chét ¢c6 nhém amino, lién két amit c6 thé duoc tao thanh béng cach
thuc hién phan ung ngung tu st dung, vi duy, tac nhdn ngung tu nhu 1,3-
dixyclohexylcarbodiimit (DCC), 1-etyl-3-(3'-dimetylaminopropyl)carbodiimit
hydroclorua (WSC HCI), benzotriazol-1-yloxytris(dimetylamino)phosphoni
hexaflophosphat (chét phan tng BOP), bis(2-oxo-3-o0xazolidinyl)phosphinic clorua
(BOP-C1), 2-clo-1,3-dimetylimidazolini hexaflophosphat (CIP), va cac chét tuong tu
(Xem, vi du, Experimental Chemistry Course 22, 4th Edition, Organic Synthesis IV:
Acids, Amino Acids, Peptides, pp.191-309, 1992, Maruzen; va cac tai liéu tuong tu).

Két qua cua viéc kiém tra tac nhan ngung tu, cc tac gia cla sang ché da nhan
thay rang hop chét c6 cong thire (I) c6 thé dé dang duoc san xuét voi hiéu suat cao dic
biét 12 bang cach st dung DMT-MM lam tic nhan ngung tu trong phan Umg ngung tu
ctia hop chét ¢6 cong thic (B) ¢6 ca nhom hydroxyl va nhom anilinic amino va axit

heteroxycliden axetic c6 cong thirc (CA-1) ¢6 nhom carboxyl.

T4t ca cac cong bd néu trong ban mo ta nay, nhu toan b cac tai lidu tinh trang
k¥ thudt, cac cong bd sang ché chura duge xét nghiém, cac cong bd bang, va cac tai
lidu sang ché khac, duoc két hop trong ban md ta nay bang cach vién dan. Ban mo ta
nay bao gém cac boc 16 thudc pham vi yéu ciu bao ho, ban mo ta, va hinh v& cua Pon
séng ché Trung Quédc s6 201910783254.8 (ndp ngay 23 thang 8 nam 2019), Don sing
ché quéc té s6 PCT/IP2019/036451 (ndp ngay 18 thang 9 nam 2019), va Don sang
ché Trung Quéc s 202010355546.4 (ndp ngay 29 thang 4 nam 2020), la co s¢ hudng

quyén uu tién cla sang che€ nay.
Vi du thwe hién sang che

Sau day, sang ché s& dugec mo td mot cach cu the bang cach tham chiéu dén cac

vi du, nhung sang ché khong bi gidi han & cac vi du nay.

Quang phd ké Bruker AVANCE III 400 MHz NMR (dwgc ldp véi b do
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Bruker PABBO Z-gradient 5 mm va phin mém TOPSPIN 3.5) duoc sir dung dé do
phd cong huéng tir hat nhan (nuclear magnetic resonance - NMR) cta hogp chét ¢6
cong thuc (A-5), cong thirc (A-6), cong thirc (A-7), va cong thirc (B). Ngoai ra, JEOL
INM-LA300 FT-NMR (JEOL Ltd.) duoc sir dung d& do phd cong huong tir hat nhan
(NMR) ctia mui bromat ciia hop cht ¢6 cong thire (B) va hop chat ¢6 cong thire (I).

Hop chit c6 cong thitc (A-5), cong thirc (A-6), cong thic (A-7), va cong thirc
(B) dugc do bang sic ky long hiéu nang cao (high-performance liquid

chromatography - HPLC) trong cac diéu kién sau day.

Bang 2

Cac didu kién phan tich HPLC déi v6i hop chét c6 cong thiic (A-5), cong thic (A-6),

va cong thic (A-7)

Agilent 1260 HPLC v6i bd do UV hoac dung cu tuwong

Dung cu do dwong

Cot Waters Xbridge C18, (150 mm x 4,6 mm, 3,5um) (PN:
i 186003034)

Budc song do 210 nm

Nhiét do cot 40°C

Téc do dong 1,0 mL/phut

Dung tich bom 5ul

Nong d6 mau

Hop chit c6 cong thirc (A-5) hodc cong thirc (A-7): 0,2
mg/mL,

Hop chét c¢6 cong thiic (A-6): 0,25 mg/mL

Thoi
hién

gian thuc

20 phut

Thoi gian thu

nhan dit li€u

20 phut

Chét pha lodng

CH3CN

Pha dong A

Dung dich nuéc NHsAc 5 mM
(Vi du diéu ché: 770 mg NHsAc duge cén chinh xac va duge
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tron 197 v6i 2.000 mL nuéce tinh khiét, va hon hop dugc loai
khi bang song siéu am)
Pha dong B CH3CN
Thoi — gian | - dong A (%) | Pha dong B (%)
(phit) ' ‘
Thoi  gian
ban dau 93 :
Chuong trinh 12,00 10 90
gradient 14,00 10 90
15,00 95 5
20,00 95 5
Thoi gian can bang lai: 5 phit
Béang 3

Thoi gian luu (Retention time - RT) cua mdi hop chét

o i R | s 1
Etyl axetat 5,8 0,62

Hop chét ¢ cong thiic (A) 6,2 0,67

Diclometan 7,0 0,75

Hop chét c6 cong thie (A-5) hodc cong 93 .00

thirc (A-7) ’ ’

TEMPO 9,5 1,02

Hop chat c6 cong thirc (A-6) 9,8 1,05

Toluen 11,0 1,18
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Diéu kién phan tich HPLC d6i véi hop chét c6 cong thirc (B)

Dung cu do Shimadzu LC-20A HPLC véi bo do UV
Cot ACE 3 C18 (150 mm x 4,6 mm, 3 pm)
Buédce song do 213 nm

Nhiét do cot 35°C

Téc d6 dong 1,0 mL/phut

Nong do mau

Hop chat c¢6 cong thirc B: 0,1 mg/mL,
Mubi hydroclorua ctia hop chét c6 cong thirc B: 0,12

mg/mL
Dung tich bom 5ulL
Pha dong A: dung dich nuéc NHsAc 5 mM
Pha dong
Pha dong B: CH3CN
Thoi gian |Pha dong A |Pha dong B
(phut) (%) (%)
0,01 95 5
Chuong trinh gradient 4,00 70 30
10,0 10 90
11,00 10 90
12,00 95 5
16,0 dung dung
Thoi gian thuc hién 16 phut
Chét pha lodng MeOH
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Thoi gian lwu (RT) d6i véi mdi hop chat

Hop chat RT (phtt) | Thoi gian luu tuong dbi (RRT)
Céng thuc (B) 7,0 1,00

Céng thirc (A-7) 9,6 1,36

Toluen 11,0 1,57

Bang 6

Diéu kién phan tich bat déi boi HPLC dbi véi hop chat c6 cong thirc (A-7)

Shimadzu LC-20A HPLC v6i bo do UV hoac dung cu tuong

Dung cu do dwong
Cot Cot Daicel Chiralpak AD-H (250 x 4,6 mm, 5,0 pm),
' PN:19325

Buéce song do 230 nm

Nhiét do cot 35°C

Tbc do dong 1,0 mL/phut

Dung tich bom 5ul

Noéng d6 mau 2,5 mg/mL

Ttlor.lAgmn thu nhéan 20 phit

dir liéu

Thoi gian thyc hién | 20 phut

Chét pha loang EtOH
Dung dich két hop gém 0,1% dietylamin n-hexan/etanol (9/1,
V/v)

Pha dong (Vi du didu ché: 900 mL n-hexan va 100 mL etanol duogc

tron k¥, va tiép theo, 1 mL dietylamin dugc bd sung vao va
duoc tron véi dung dich két hgp gdm n-hexan va etanol)
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Thoi gian (pht) | Cong thitc (A-7) (%)

Chwong trinh ding

e 0,00 100
ong

20,00 100

Bang 7

Thoi gian luu (RT) déi véi mdi hop chét

% RT Thoi gian luu twong
Hop chat (phtt) | déi (RRT)
Hop chét c6 cong thirc (A-7) 8,1 1,00

Chét ddng phan ddi anh ciia hop chat ¢6

cong thire (A-7) 9.9 1,22

Ngoai ra, phd sic ky 16ng-khéi phé (LC-Mass) cta mubi bromat ctia hop chit
c6 cong thuc (B) va hop chét co cong thire (I) duge xac dinh bang phwong phép sau.

Hé [UPLC] Waters AQUITY UPLC va ¢4t BEH C18 (2,1 mm x 50 mm, 1,7
um) (Waters) dugc su dung, va cac diéu kién pha dong va gradient cua
axetonitril:dung dich nu6c chtra 0,05% axit trifloaxetic = 5:95 (0 phut) dén 95:5 (1,0
phit) dén 95:5 (1,6 phat) dén 5:95 (2,0 phut) dwoc st dung.

Trong dit liéu '"H-NMR, s c6 nghia la vach don, d co6 nghia 1a vach doi, t ¢co
nghia 1a vach ba, q c6 nghia la vach bén, m ¢ nghia 1a da vach, brs c6 nghia l1a vach
rong & dang kiéu tin hiéu NMR, J c6 nghia la héng sb két hop, Hz ¢6 nghia la Hertz,
DMSO-ds 12 dimetyl sulfoxit dwgc doteri hoa, va CDCls c6 nghia la cloroform dugc
doteri hoa. Trong dit liéu "H-NMR, céc tin hiéu, ma khong thé dugc xac nhan do trd
thanh tin hiéu bang rong, nhu cac proton cua nhom hydroxyl (OH), nhém amino
(NHa), va nhém amit (CONH), khong duoc mo ta trong dit ligu.

Trong dit liéu LC-Mass, M c6 nghia la khéi lwong phan tir, RT c6 nghia 1a thoi
gian luu, va [M + HJ" ¢6 nghia 1a dinh ion phén tu.
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Céc vi du tir 1a dén 1d: Tong hop tert-butyl(7-hydroxy-5,6,7,8-tetrahydronaphtalen-1-
yl)carbamat (A-5)

[C96]
OH OH
NH, NHBoc
A A-5
Vidu la

Di-tert-butyl dicacbonat (Boc20) (0,74 g) dugc bd sung vao dung dich chira
hop chit c6 cong thirc A (duge san xuat theo phwong phép san xuét duge boc 16 trong
WO 2009/050289) (0,5 g) va natri hydro cacbonat (0,154 g) trong 1,4-dioxan (5 mL)-
nuée (5 mL), va hdn hop duge khudy & nhiét do phan tung tir 20°C dén 30°C trong 22
gi0. Natri hydro cacbonat (0,104 g) dugc bd sung tiép vao hén hop, va hdn hop duge
khudy & nhiét do phan tung tir 20°C dén 30°C trong 18 gid. Di-tert-butyl dicacbonat
(0,15 g) dugc bd sung tiép vao hdn hop, va hdn hop dugc khudy & nhiét do phan tng
tir 20°C dén 30°C trong 5 gidr. Di-tert-butyl dicacbonat (0,15 g) duoc bd sung tiép vao
hén hop, va hdn hop duge khudy ¢ nhiét d6 phan tng tir 20°C dén 30°C trong 16 gio.
Di-tert-butyl dicacbonat (0,1 g) duoc bd sung tiép vao hén hop, va hdn hop duoc
khudy tiép & nhiét do phan tmg tir 20°C dén 30°C trong 1 gio. Etyl axetat duoc bd
sung vao dung dich phan tng, va 16p hitu co dugc lam phan doan. Lép nude dugce rira
béng etyl axetat, va 16p hitu co dugce két hop véi 16p hitu co thu duge trude do, va sau
d6 dugc rira bang nude mudi. Lép hitu co duoce ¢d dac trong diéu kién ap suat giam,
va phan con lai thu duoc dugc hoa rin bang diclometan va n-heptan dé thu duoc hop

chat dugc néu ¢ d& muc nay (0,46 g).
Vidu 1b

Di-tert-butyl dicacbonat (Boc20) (1,61 g) duoc bd sung vao dung dich chira
hop chat c¢6 cong thirc A (dugc san xudt theo phuong phap san xuét duge bdc 16 trong

WO 2009/050289) (1,0 g) va natri hydro cacbonat (1,55 g) trong tetrahydrofuran (10
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mL)-nuée (10 mL), va hdn hop duge khudy & nhiét d6 phan tmg tir 45°C dén 55°C
trong 17 gidr. Di-tert-butyl dicacbonat (0,13 g) duge bd sung tiép vao hdn hop, va hon
hop duogc khudy & nhiét d6 phan tng tir 45°C dén 55°C trong 2 gio. Sau khi 1am ngudi
dung dich phan ng dén nhiét d6 trong phong, metyl tert-butyl ete (MTBE) duoc b
sung vio dung dich phan tmg, va do pH dugc diéu chinh dén do pH tir 5 dén 6 bing
dung dich axit xitric 10 % khéi lugng/thé tich, tiép theo 16p hitu co duge lam phan
doan. Lép nude duge chiét bang metyl tert-butyl ete, va 16p hitu co duoc két hop véi
16p hitu co thu dugc trude do, va sau do dugce rira béng nuée va nude mudi. Lép hitu
co duoc co dac trong diéu kién ap suét giam, va phﬁn con lai thu dugc duoc hoa ran

bang diclometan va n-heptan dé thu dwgc hop chét néu & dé muc nay (1,34 g).
Vidu lc

Di-tert-butyl dicacbonat (Boc2O) (17,4 g) duoc bd sung vao dung dich chta
hop chat c6 cong thirc A (dugc san xuét theo phwong phap san xuét duge boc 19 trong
WO 2009/050289) (10 g) va natri hydro cacbonat (15,5 g) trong tetrahydrofuran (100
mL)-nu6e (100 mL), va hdn hop dugc khudy & nhiét do phan tng tir 45°C dén 55°C
trong 17 gio. Di-tert-butyl dicacbonat (1,3 g) duogc bd sung tiép vao hdn hop, va hdon
hop dugc khudy & nhiét do phan tng tir 45°C dén 55°C trong 2 gio. Di-tert-butyl
dicacbonat (1,3 g) dugc bd sung tiép vao hdn hgp, va hdn hop duge khudy tiép & nhiét
do phan tng tir 45°C dén 55°C trong 1 gio. Sau khi 1am ngudi dung dich phan tng
dén nhiét do trong phong, metyl tert-butyl ete (MTBE) dugc bd sung vao dung dich
phan tmg, va d6 pH duoc didu chinh dén do pH tir 5 dén 6 bang dung dich axit xitric
10%, sau d6 16p hitu co dugc lam phan doan. Lop nude duoc chiét bang metyl tert-
butyl ete, va 16p hitu co dugc két hop véi 16p hitu co thu duge truée do, va sau do
dugc rira bang nude va nude mubi. Lop hitu co duge cd dic trong diéu kién ap sut
giam, va phan con lai thu duge dugc hoa ran bang diclometan va n-heptan dé thu dugc

hop chat néu & dé muc nay (15,1 g).
Vidu 1d

Dung dich chtta hop chét c6 cong thire A (duogc san xuét theo phuong phéap san
xuét dugc boc 16 trong WO 2009/050289) (218,5 g) trong tetrahydrofuran (1,9 L)
duoc didu chinh dén nhiét do tir 20°C dén 30°C, va dung dich nudc chira natri hydro
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cacbonat (319 g (3,2 duong luong) natri cacbonat, va 1,9 L nuéc) duoc bd sung vao
dung dich nay trong 10 phut & nhiét d tir 20°C dén 30°C. Nhiét do cta dung dich két
hop néu trén dugc dat ¢ 0°C dén 10°C, va di-tert-butyl dicacbonat (413 g) dugc )
sung vao dung dich két hop nay trong 15 phut trong khi van gitt nguyén nhiét do.
Nhiét do phan tmg dugc dit & 45°C dén 55°C, va dung dich két hop nay dugc khudy &
cing nhiét do trong 18 gid. Sau khi lam ngudi nhi¢t d phan tmg dén tir 20°C dén
30°C, metyl tert-butyl ete (1,9 L) dugc bd sung vao dung dich phan tmg, va dung dich
két hop nay dugc khudy & 20°C dén 30°C trong 10 phat. Dung dich axit xitric 10%
(2,5 L) dugc bd sung vao dung dich két hop nay, va 16p hiru co duge lam phan doan.
Lép nude duoc chiét bang metyl tert-butyl ete (1 L x 2 14n), va 16p hitu co duoc két
hop véi 16p hitu co thu dugce trude do, va sau dé duge rira bang nudc (1 L x 2 14n).
Sau khi ¢6 déc 16p hitu co trong diu kién 4p suit giam cho dén khi n6 con khoang
500 mL, thuc hién hai 14n thao tac b sung diclometan (1 L) va c6 déc 16p hitru co
trong diéu kién ap sudt giam cho dén khi 16p hiru co con khoang 500 mL, sau d6 n-
heptan (1 L) duoc bd sung va 1ép hitu co duge cd dac trong didu kién 4p suét giam
cho dén khi 16p hitu co con khoang 500 mL, n-heptan (800 L) dugc bd sung va 16p
hitu co dugc ¢ dic trong diéu kién ap suét giam cho dén khi 16p hitu co con khoang
600 mL, va diclometan (300 mL) va n-heptan (600 mL) duoc bd sung va 16p hitu co
duogc co dac trong diéu kién 4p suit giam cho dén khi 16p hitu co con khoang 600 mL,
sau d6 diclometan (1 L) dugc bo sung, va than hoat tinh (21 g) dugc bd sung vao do,
va dung dich két hop nay duoc khudy & 20°C dén 30°C trong 2 gid. Tiép theo, dung
dich két hop nay duoc loc, va dich loc dugce ¢c6 dac trong diéu kién ap sut giam cho
dén khi n6 con khoang 500 mL, tiép theo diclometan (800 mL) dugc bd sung vao, va
dung dich dugc co dic trong diéu kién ap suét giam cho dén khi n6 con khoang 500
mL. Diclometan (800 mL) duoc bd sung va dung dich dugc loc dé thu dugc chit ran.
Chét rin thu dwoc dugc 1am kho & 35°C trong 15 gidr dé thu dugc hop chéat néu ¢ dé

muc nay (303,3 g) & dang chat rin mau den xam.
Dit lidu vé cac dic tinh vét Iy cia hop chét c6 cong thire (A-5)
('"H NMR, 400 MHz, nha san xuat: Bruker, DMSO-ds, 8 ppm)

8,36 (s, 1H), 7,09 (d, 1H, J = 7 Hz), 7,03 (t, 1H, J = 7 Hz), 6,87 (d, 1H, T =7
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Hz), 4,78 (d, 1H, T = 4 Hz), 3,90-3,84 (m, 1H), 2,89-2,81 (m, 2H), 2,75-2,65 (m, 1H),
2,42 (dd, 1H, J = 7 Hz, 17 Hz), 1,90-1,80 (m, 1H), 1,62-1,53 (m, 1H), 1,46 (s, 9H)

Cac vi du tr 2a dén 2f: Téng hop tert-butyl(7-oxo-5,6,7,8-tetrahydronaphtalen-1-
yl)carbamat (A-6)

[C97]
OH 0]
NHBoc NHBoc
A-5/A-7 A-6
Vidu2a

Bang cach sit dung tert-butyl (R)-(7-hydroxy-5,6,7,8-tetrahydronaphtalen-1-
yl)carbamat (cong thicc (A-7)) (0,5 g) thu duoc tr (R)-8-amino-1,2,3.4-
tetrahydronaphtalen-2-ol theo cach tuong tu nhu trong phuong phap & cac vi du tur la
dén 1d, phan tng oxy hoa dugc thuc hién trong céc didu kién cta cac chat phan tmg
duoc chi ra trong bang sau day, trong dung méi (diclometan (12,5 mL)-nuge (7,5
mL)) & nhiét d6 phan tmg (0°C dén 5°C), va da x4c nhan ring hop chit néu & dé muc
nay thu dwge (d6 tinh khiét IPC bang cach st dung HPLC (IPC = trong kiém soat qua
trinh)).

Bang 8

Do tinh khiét IPC A6 (%)

Chét phan tng
Thoi gian phan Ung

SH NaClO
TEMPO | NaHCOs | KBr 10% 10 30 60 18

(duong | (duong | (duong ) ) , -
lwong) | luong) | luong) (duong | (phut) | (phut) | (phat) | (g10)

luong)
1 10,05 4 0,05 |2 356|506 |[557 |6l4
2 10,275 3 0,125 |1,7 87.0 |879 1889 |789
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3 105 2 0,05 2 78,0 89,2 |89 |77)5
4 10,05 2 0,2 2 30,5 |47,0 |559 |583
5 10,05 4 0,2 1,4 27,6 36,6 |38,1 37,2
6 10,5 4 0,2 2 87,2 |91 91.5 88,4
7 10,5 4 0,05 1,4 68,8 72,7 |72)5 69,9
& 10,275 3 0,125 | 1,7 78,3 79,0 | 79,7 |8l4
9 10,05 2 0,05 1,4 25,7 1424 |343 56,5
10 10,5 2 0,2 1,4 64,7 69,9 [49.8 66,8
Vidu2b

Bang cach st dung tert-butyl (R)-(7-hydroxy-5,6,7,8-tetrahydronaphtalen-1-
yl)carbamat (cong thic (A-7)) (0,5 g) thu dugc tu (R)-8-amino-1,2,3,4-
tetrahydronaphtalen-2-ol theo cach tuong tw nhu trong phuong phap ¢ cac vi du tir la
dén 1d, phan ting oxy hoa dugc thuc hién trong cac didu kién cia cac chat phan (mg
duoc chi ra trong bang sau ddy, & nhiét do phan img (tir 0°C dén 5°C) dé thu dugc hop
chit néu & d& muc nay (do tinh khiét IPC bang cach st dung HPLC).

Béang 9
Do tinh khiét IPC
g 5i A6 (%)
Chat phan ung Dung moi ‘ q — -
Nude: 15 1an thé | Thoi  gian phan
Sd tich cua no g (pht)
TEMPO | NaHCO; |KBr | NACIO | Dung méi: 10
10% lan thé tich cua
(dwong | (dwong | (duong (duong | M6 10 |30 |60
luong) | lugng) | luong) |, ong)
Nudc | Axeton
11 0,5 4 0,05 |2 0 0 0.8
7,5mL | SmL
Nuge | CH;CN
12 10,5 4 0,05 |2 14,9 | 13,6 | 10,6
7.5mL | SmL
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Vidu2c

Dung dich chua tert-butyl (R)-(7-hydroxy-5,6,7,8-tetrahydronaphtalen-1-
yl)carbamat (cong thirc (A-7)) (10 g) thu dugce theo cach twong tu nhu trong cac
phuong phap ctia (cée vi du 1a dén 1d) trong diclometan (250 mL, 25 lan thé tich cua
n6)-nuée (150 mL, 15 14n thé tich cua n6) dugc lam lanh dén tir -2°C dén 2°C, va
TEMPO (0,5 duong lwong), KBr (0,2 duong luong), NaHCOs (4,0 duwong luong), va
NaClO ((8,1%), 1,4 duong lugng) dugc bd sung vao dung dich & cing nhiét do. Khi
do tinh khiét IPC dugc xac nhan ngay sau d6, da xac nhan rang phan tmg x4y ra hoan
toan v6i do tinh khiét 95,5%. Dung dich phan ung dugc xu ly, va nho d6 thu dugce
hop chit néu & d& muc nay ("H-NMR hiéu suat 77,1%).

Vidu2d

Oxy héa TEMPO dugc thuc hién theo phuong thirc dong bang cach st dung
thiét bi phan ung thung khudy lién tuc (CSTR) dugc chi ra trén FIG. 1. Dung dich
(500 mL) tert-butyl-(7-hydroxy-5,6,7,8-tetrahydronaphtalen-1-yl)carbamat (cong thire
(A-5)) (25 g) thu dugc theo cach tuong tu nhu trong cac phuong phap cia (cac vi du
tir 1a dén 1d) va TEMPO (0,5 duong lugng) trong diclometan dugc bb sung vao binh
M1, va KBr (0,05 duong lugng), natri hydro cacbonat (4 duong lugng), va nude (375
mL) dugc b6 sung vao binh M2, va NaClO 5,0 % khoi luong (1,3 duong lwong) duge
bd sung vao binh M3. Trong khi thdi khi nito tir 16i vao nito twong tmg L1, L2, L3, va
L4, cac chét phan tng duge thdi tir cac binh twong ing M1, M2, va M3 ¢ mdi toc do
dong 13,67 mL/phut, 9,83 mL/phut, va 4,27 mL/phut béng cach st dung bom tuong
ung P1, P2, va P3, sau d6 dugc di qua cac éng 1am lanh truéc twong ung T1, T2, va
T3 (nhiét d6 tir 0°C dén 5°C, chidu dai éng: 2 m, duong kinh éng: 1/16 SS), sau d6 lan
lwot duge cho qua thiét bi phan tmg R1, thiét bi phan tmg R2, va thiét bi phan tmg R3
(trong d6 mdi thiét bi phan tmg 1, 2, va 3 c6 dung tich 25 mL, va céc thiét bi phan ung
twong tng dugc lam lanh dén 0°C dén 5°C), va nho do dugc rot vao tréng thu hdi CD
(trong do thoi gian phan (g trong mdi thiét bi phan tmg 1a 0,9 phit). San pham dich
thu duoc vai do tinh khiét IPC 14 96,5% cuia dung dich phan tmg thu dugc tur tréng thu
hoi CD.
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Vidu 2e

Oxy héa TEMPO duogc thuc hién theo phuong thiac dong bang cach st dung
thiét bi phan tng thung khudy lién tuc (CSTR) dugc chi ra trén FIG. 1. Tert-butyl (R)-
(7-hydroxy-5,6,7,8-tetrahydronaphtalen-1-yl)carbamat (cong thic (A-5)) (35 g) thu
dugc theo cach twong tw nhu trong cic phuong phap cta (cdc vi du tir la dén 1d),
TEMPO (0,5 duong lugng), va diclometan (700 mL) dugc bd sung vao binh M1, va
KBr (0,05 duong luong), natri hydro cacbonat (4 dwong lugng), va nude (525 mlL)
duoc bd sung vao binh M2, va 5,0 % khéi luong NaClO (1,3 duong lugng) dugc bd
sung vao binh M3. Trong khi thdi khi nito tir 161 vao nito twong tmg L1, 1.2, L3, va L4,
cac chét phan tmg dugc thdi tir cac binh twong tng M1, M2, va M3 & mdi toc do dong
13,67 mL/phut, 9,83 mL/phut, va 4,27 mL/phut bé‘mg cach sir dung bom tuong Ung P1,
P2, va P3, sau d6 dugc di qua cac 6ng lam lanh truéc twong tmg T1, T2, va T3 (nhiét
do tir 0°C dén 5°C, chidu dai éng: 2 m, duong kinh éng: 1/16 SS), sau d6 lan lwot
dugc cho qua thiét bi phan tng R1, thiét bi phan tng R2, va thiét bi phan tmg R3
(trong d6 mdi thiét bi phan tmg 1, 2, va 3 ¢6 dung tich 25 mL, va cac thiét bi phan tmg
twong tmg duoc 1am lanh dén 0°C dén 5°C), va nho d6 duge rét vao tréng thu hoi CD
(trong do6 thoi gian phéan Umg trong mdi thiét bi phan tng 1a 0,9 phut, va can 47 phut
dé hoan thanh dong chay). D¢ tinh khiét IPC ctia dung dich phan tmg (850 g) thu
dugce tir tréng thu hoi CD 14 95,0%. Dung dich nuéc NaxS>:04 (Na2S$204: 10 g, nude:
250 mL) dugc bd sung vao dung dich phan tng, va dung dich két hop nay dugc khudy
trong 30 phut. Sau khi tach 16p hitu co va 16p nuée, 16p hitu co dugc ria bang nuéc
(300 mL x 2 1an). Sau khi c6 dc 16p hitu co trong diéu kién 4p suat giam dén the tich
1.5 dén 2,5 v, n-heptan (30 dén 50 mL) dwoc bd sung vao do va hdn hop dwoc khudy
& nhiét do trong phong trong 1 gio, va n-heptan (200 mL) duoc bd sung vao d6 va hon
hop dugc khudy & nhiét do trong phong trong 16 gio. Chét rén tao thanh dugc thu hoi
bang cach loc va dugc rira bang n-heptan (70 mL), va nhd d6 thu duge hop chét néu &

dé muc nay (25,2 g) & dang chét rdn mau tring nho.
Vi du 2f
Oxy hoa TEMPO dugc thuc hién theo phuong thire dong bang cach st dung

thiét bi phan tmg thung khudy lién tuc (CSTR) dugc chi ra trén FIG. 1. Tert-butyl-(7-
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hydroxy-5,6,7,8-tetrahydronaphtalen-1-yl)carbamat (cong thirc (A-5)) (276,6 g) thu
dugc theo cach twong tu nhu trong cic phuong phép cua (cac vi du tir la dén 1d),
TEMPO (82,588 g, 0,5 duong luong), va diclometan (5,535 mL, 20 v) dugc b6 sung
vao binh M1, va KBr (6.251 g), natri hydro cacbonat (352.943 g), va nuéc (4,149 mL)
duoc bd sung vao binh M2, va 5,0 % khéi lrong NaClO (1,849 L) duoc ) sung vao
binh M3. Trong khi théi khi nito tir 16i vao nito trong tmg L1, L2, L3, va L4, cac chét
phan tng duoc théi tr M1, M2, va M3 & mdi téc do dong 13,67 mL/phut, 9,83
mL/phut, va 4,27 mL/phut bang cach sit dung bom tuwong tmg P1, P2, va P3, sau do
duge di qua cc 6ng 1am lanh truée tuong Gng T1, T2, va T3 (nhiét d6 tir 0°C dén 5°C,
chiéu dai 6ng: 2 m, duong kinh 6ng: 1/16 SS), sau do lan luot dugc cho qua thiét bi
phan tmg R1, thiét bi phan tmg R2, va thiét bi phan tng R3 (trong d6 mdi thiét bi
phan Gng 1, 2, va 3 c6 dung tich 25 mL, va cac thiét bi phéan Gng twong Ung dugc lam
lanh dén 0°C dén 5°C), va nhd d6 dwoc rét vao trong thu hdi CD (trong do thoi gian
phan ung trong mdi thiét bi phan tng theo phuong thirc dong chay 1a 0,9 phit, va can
410 phat dé hoan thanh dong chay). Dung dich Na2$204 3,7% (2,597 g) duoc bo sung
vao 6,845 g dung dich phan tng két hop, va dung dich két hop nay duoc khudy trong
30 phut. Sau khi tach 16p hitu co va 16p nudce, 16p hitu co dugc rira bang nuéc (3 L x 2
14n). Sau khi ¢6 ddc 16p hitu co trong diéu kién ap sudt giam dén thé tich 2,5 v, n-
heptan (205 mL) va mot phan doan cta hop chét c6 cong thirc A-6 vira thu duoc dugce
b sung vao va hdn hop duogc khudy & nhiét d trong phong trong 1 gid. Ngoai ra, n-
heptan (2,1 L) duoc b6 sung vao, va chat rén tao thanh dugc thu hoi bé‘lng cach loc,
dugc rira bang n-heptan (800 mL), va duge 1am kho trong didu kién ap suét giam

trong 13 gid dé thu dugc hop chét néu ¢ d& muc nay (190 g) & dang chét rin mau nau.
Dit liéu vé céc dac tinh vat Iy ctia hop chét c6 cong thirc (A-6)
('H NMR, 400 MHz, nha san xuét: Bruker, CDCls, & ppm)

7,42 (d, 1H, T =7 Hz), 7,14 (t, 1H, T =7 Hz), 6,97 (d, 1H, J = 7 Hz), 6,12 (s,
1H), 3,41 (s, 2H), 3,01 (t, 2H, J = 6 Hz), 2,51 (dd, 2H, J = 6 Hz, 7 Hz), 1,44 (s, 9H)

Cac vi du tr 3a dén 3g: Téng hop tert-butyl (R)-(7-hydroxy-5.6,7,8-
tetrahydronaphtalen-1-yl)carbamat (A-7)
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o OH
%NHBOC %/NHBOC
A-7

A-6

[C98]

Vidu3a

KRED (keton reductaza co ngudn gbc tir Lactobalius sp., 2,0 g), D-glucoza
(0.2 g), glucoza dehydrogenaza (GDH) (0,02 g), nicotinamit adenin dinucleotit
phosphat (NADP) (0,01 g), va dung dich dém phosphat (3,0 mL, duoc diéu ché bang
cach bd sung 21,25 g KoHPO4 va 10,62 g KH2PO4 vao 1.000 mL nudge) duge tron
trong binh thuy tinh (dung tich 8 mL) va dugc khudy dé tao ra dung dich két hop A.
Dung dich két hop thu dugc bing cach hoa tan hop chét (0,1 g) ¢6 cong thirc (A-6) thu
duoc theo cach twong tu nhu trong cac phuong phap cia cic vi du tir 2a dén 2f trong
dimetyl sulfoxit (DMSO) (0,2 mL) dugc bd sung vao dung dich két hop A di duge
didu ché truée d6. Hn hop duge khudy & nhiét do phan tmg 23°C (tir 20°C dén 25°C)
trong 43 gio (& 250 vong/phut trong thiét bi lac theo qu§ dao). Mot sb phan dung dich
phan Umg dugc léy mau va dugc dua di phan tich HPLC, va da xac nhan réng thu duoc

hop chat néu & dé muc nay.

KRED duogc stir dung trong cac vi du tur 3a dén 3g 1a keton reductaza c nguodn

gbc tir Lactobacillus sp. (EnzymeWorks, Inc., s6 san phdm: EW-KRED-172).
Vi du 3b

KRED (keton reductaza co ngudn goc tir Lactobalius sp., 20 g), D-glucoza (2
g), glucoza dehydrogenaza (GDH) (0,2 g), nicotinamit adenin dinucleotit phosphat
(NADP) (0,1 g), va dung dich dém (dwgc diéu ché bing cach bd sung 0,86 g
KoHPO4 3H,0 va 0,3 g KHoPO4 vao 30 mL nude) duge tron trong thiét bi phan tmg
va dugc khudy dé tao ra dung dich két hop B. Dung dich két hop thu dugc bang céch
hoa tan hop chat (1 g) ¢ cong thirc (A-6) thu dugc theo cach twong tu nhu trong cac

phuong phép cta cac vi du tr 2a dén 2f trong toluen (13 mL) dugc bd sung vao dung
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dich két hop da dugc diéu ché tru6c d6 B. Hon hop duge khudy & nhiét do phan g
23°C (20°C dén 25°C) trong 15 gid. Dung dich phan tng dugc loc bang cach st dung
Celite, va 16p nuéc va 16p hitu co dugce tach riéng, sau do 16p nude duoc chiét bang
toluen (30 mL), va 16p hitu co dugc két hop véi 16p hitu co thu dugc trude do, va sau
d6 duoc rira bing nude (30 mL x 2 14n), sau d6 dwgc ¢b dic dé thu dugc hop cht néu

& d& muc nay (0,5 g, do tinh khiét quang hoc 99,9% ee) & dang dau mau nau.
Vi du 3¢
Nghién ctru vé luong KRED va do pH duoc thuc hién dusi cac diéu kién phan

tmg duogc chi ra trong bang dudi day. Hop cht c6 cong thirc (A-6) thu duoc theo cach

twong tu nhu trong cac phuong phap ¢ cac vi du 2a dén 2f. Dung dich dém duogc diéu

50562

ché tir Ko:HPO4 3H,0 va KHoPO4 theo cach twong ty nhu trong Vi du 3b.

Bang 10
, .| Do tinh
Pidu kién puac phan | 4.4
& IPC
S6
A- Enzym Dung méi Nhiét | Thoi
6 |40 |(4n = lan | D- 5 5 | do ian | 7
: ‘. (lin = lan thé|9° glan
(@) |PH1 | Khoi lugng | EIUCOZ I n6) o) | (o) | 7Y
& cua no) &
KRED 5
lan .
cs. lapE 02 Toluen 13 lan 20
1 105 7’0' in 12,0 1an Dung dich dém dén | 112 | 93,8
’ 30 lan 25
NADP 0.1
lan
KRED 10
lan N
6s. lapH 02 Toluen 13 lan 20
210520 | i "< 12,0 1an Dung dich dém dén | 112 |97.3
’ 30 lan 25
NADP 0.1
lan
3 105 |60- |KRED 5|2.014n | Toluen 13 lan 29 40 | 83,1
cn
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6,5

lan
QDH
lan

NADP
lan

0,2

0,1

Dung dich dém

30 1an

25

0,5

6,5-
7,0

KRED 5
lan
QDH
lan
NADP
lan

0,2

0,1

2,0 1an

Toluen 13 lan

Dun‘g dich dém
30 lan

20
den
25

40

90,1

0,5

7,0-
7,5

KRED 5
lan
QDH
lan
NADP
lan

0,2

0,1

2,0 1an

Toluen 13 lan

Dun‘g dich dém
30 lan

2
dén
25

40

84,5

Vidu 3d

duoc chi ra trong bang dudi day. Hop chit co cong thirc (A-6) thu dugc theo cach
twong tu nhu trong cac phuong phép ¢ cac vi du 2a dén 2f. Dung dich dém dugc diéu

Nghién cuu vé luong dung mdi duge thuc hién trong céc diéu kién phan tng

ché tir K;HPO4 3H,0 va KHoPO4 theo cach twong tu nhu trong Vi du 3b.

Bang 11
bo
A 1A Budc  phan | tinh
biéu kién {mg Khit
IPC
N .
A wm 5 Dung moi Nhiét | Thoi | ,
6 0 (lan = lan | V- A 1A 2. do gian
(@ | P | khi luong | glucoza gf:né;an (hé tich co) | @y |
& cua no) &
1 05|65 |KRED 10[2.01an | Toluen 5 lan é{) 18 956
en
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7,0 |lan Dung dich dém |25
QDH 0.2 30 lan
lan

NADP 0,1
lan

KRED 10
lan 5
Toluen 10 lan 20

2 10,5 2’(5)' IC;?H 0.2 01n Dung dich dém dén |18 93,3
’ 30 lan 25
NADP 0,1
lan
Vi du 3¢

Nghién ctru vé lwong dung dich dém, lwong nguyén liéu tho, va luong KRDE
duoc thuc hién trong cac diéu kién phan ung duoc chi ra trong bang dudi day. Hop
chét ¢6 cong thic (A-6) thu duge theo cach twong tir nhu trong cac phuong phap ¢ cac
vi du 2a dén 2f. Dung dich dém dwoc didu ché tir KyHPO4 3H20 va KH2PO4 theo céch
twong tu nhu trong Vi du 3b.

84/126

Bang 12
bo
A Lia Budc  phan | tinh
biéu kién g Chik
IPC
)
Al Enzym . Dung moi Nhiét | Thoi | -
O a - a Y Y 2 A 1
6 | u (an = 1an | olucoz | (1an = 1an thé tich | 90 | &1 |
© p khoi luwong |, cita 1) €C) | (@) (%)
cua no)
KRED 10 4 67,0
fan Toluen 5 14
oluen an
6,5- |GDH 0.2 N 20 23 95.5
1 |5 A 2,01an | Dune dich dém | dén
7,0 lan g dl .
30 lan 25
NADP 0,1 87 95,3
lan
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KRED 5 16 84,7
lan Tl -
oluen an
655_ GDH 0,2 A 29 26 93,2
2105 3 2,01an | Dung dich dém | dén
790 lan g 1 - 46 957
30 14n 25 ,
NADP 0.1
lan 72 1959
KRED 10 18 89,0
fan Toluen 5 14
oluen an
6,5- |GDH 0,2 N 29 28 94,2
3103 7,0 lan 2,0 lan Dung dich dém dén 2 oea
’ 15 1an 25 ,
NADP 0,1
lan 74 958
Vi du 3f

Phan tng enzym dugc thuc hién trong 23 gio v6i d6 pH cua dung dich phéan
ung = 6,0 dén 7,0 va & nhiét d6 phan tmg 23°C (20°C dén 25°C), va sau do trong 16
2id & 50°C dén 60°C bing cach st dung hop chat (10 g) ¢6 cong thire (A-6) thu duoc
theo cach twong tw nhu trong cac phuong phap & cac vi du tur 2a dén 2f, toluen (50
mL), dung dich dém (300 mL, ché phdm gdm KoHPO4 3H,0 va KH;PO4 giong nhu
trong cac vi du dugc mo ta trén day), KRED (100 g), D-glucoza (20 g), NADP (0,25
g), va GDH (0,5 g), sau d6 thuc hién xtr ly theo phuong phap xur ly duoc néu trén day,

va nho d6 thu duoc hop chét néu & dé muc nay (11,75 g) & dang dau mau dé sam.
Vidu3g

KRED (1,279 g), D-glucoza (253 g), NADP (12,61 g), va GDH (25,26 g) dugc
b6 sung vao dung dich dém (3,780 mL) duoc didu ché bang cach hoa tan
K,HPO; 3H20 (108,4 g) va KHPO, (37,82 g) trong nude (3,780 mL) dé dicu ché
dung dich két hop (MS-6-1), va tiép theo dung dich két hop nay dugc khudy trong 1
gi0. Dung dich két hop thu duoc bing cach hoa tan hop chét (126,05 g) c6 cong thuc
(A-6) thu duoc theo cach tuong tw nhu trong cac phurong phap ¢ cc vi du tir 2a dén 2f
trong toluen (630 mL) duoc bd sung vao dung dich két hop da duoc diéu ché trude do
(MS-6-1). Dung dich phan tmg duoc khudy & nhiét do phan tng bang 23°C (20°C dén
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25°C) trong 26 gid trong khi van giit 40 pH cua dung dich phan tng ¢ d6 pH = 6,0
dén 7,0. Ruou tert-amyl (500 mL) va rugu isoamyl (130 mL) dugc bd sung vao dung
dich phan tng, va dung dich két hop nay duoc khudy & nhiét dd phan tmg 23°C (20°C
dén 25°C) trong 16 gid. Etyl axetat (1.300 mL) va Celite (126 g) duoc bo sung vao do,
nhiét dd duoc ting dén 60°C, va hén hop duoc khuéy & cung nhiét do trong 1 gio. Sau
khi lam nguoi dén 20°C, tién hanh loc va 16p nudce va 1op hitu co duoc tach riéng, va
16p nude duoc chiét bang etyl axetat (1.300 mL), tiép theo 16p hitu co duge két hop
v6i 16p hitu co thu duge trude do, va sau do duge rira béng nude (1.300 mL) dé thu
duoc 16p hitu co (OP-6-1). Ngoai ra, etyl axetat (1,300 mL) duoc bd sung vao Celite
duoc loc, va hdn hop duoc khudy & nhiét do tir 20°C dén 30°C trong 10 gio va duge
loc d& thu duoc 16p hitu co (OP-6-2), va mot 14n nita etyl axetat (1.300 mL) duoc bd
sung vao Celite dugc loc, va hén hop duoc khuéy & 20°C dén 30°C trong 2 gio va
duge loc dé thu dugce 16p hiru co (OP-6-3). Lép hitu co (OP-6-1), 16p hitu co (OP-6-2),
va 16p hitu co (OP-6-3) dugc két hop dé tao thanh 16p hiru co (OP-6A). Ngoai ra,
phan mg duoc thuc hién theo cach twong tu nhw trong phuong phap dugc mo ta trén
day bang cach str dung hop chit (113 g) c¢6 cong thuc (A-6) thu duoc theo cach twong
tu nhu trong cac phuong phap & cac vi du tir 2a dén 2f, va nho do thu dugce 16p hitu co
(OP-6B). Lép hitu co (OP-6A) va 16p hitu co (OP-6B) duge két hop va sau d6 dugc

86/126

¢d dic, va nho do6 thu duoc hop chét néu ¢ dé muc nay (331 g) & dang dau mau nau do.

Dit lidu vé cac dic tinh vat Iy ctia hop chat c6 cong thirc (A-7)
('"H NMR, 400 MHz, nha san xuat: Bruker, CDCls, 8 ppm)

7,51 (d, 1H, J = 7 Hz), 7,05 (t, 1H, ] = 7 Hz), 6,80 (d, 1H, J = 7 Hz), 6,19 (brs,
1H), 4,10-4,05 (1H, m), 2,92-2,81 (2H, m), 2,80-2,69 (1H, m), 2,43 (dd, 1H, ] = 7 Hz,
16 Hz), 2,03-1,88 (1H, m), 1,78-1,63 (1H, m), 1,45 (9H, s)

CAu hinh tuyét dbi cua hop chét co cong thirc (A-7) duge xac dinh bang cach
chuyén hoa hop chét c6 cong thire (A-7) thanh hop chét c6 cong thire (B), sau do, so
sanh dit liéu phan tich ctia né véi dir liéu phan tich cua hop chét c6 cong thirc (B)
dugc tong hop riéng ré bang phuong phap duge boc 10 trong WO 2003/095420, va cac
tai lidu tuwong tu, va xac nhén li¢u dit liéu phén tich cta chiung co6 phu hgp v61 nhau

khong. Hon nita, liéu cdc nhom hydroxyl trong hop chét c6 cong thirc (B) ¢ c4u hinh
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(R) c6 dugc xéc dinh bing cach chuyén héa hop chat c6 cong thie (B) thanh
hydrobromua cua no, va bang cach phan tich hydrobromua nay véi chu truc tinh thé

tia X (xem vi du 5 va FIG. 2).

Vi du 4a: Téng hop hydroclorua cua (R)-8-amino-1,2,3,4-tetrahydronaphtalen-2-ol
(cong thirc B-HCI)

[C99]
OH o
NHBoc NH;
HCl
A-7 B-HCI

n-PrOH (2 g) duoc b sung vao thiét bi phan ing va duge khudy ¢ -5°C dén
5°C. Axetyl clorua (0,76 g) dugc bd sung nho giot & cung nhiét do trong 10 phut. Sau
khi tang nhiét do phan tmg dén tir 50°C dén 55°C, dung dich chira hop chét (0,5 g) ¢6
cong thirc (A-7) thu dugc theo cach tuong tu nhu trong cac phuong phap & vi du 3a
dén 3g trong n-PrOH (6 g) duoc bd sung vao hon hop trong 45 phit. Sau khi khudy &
nhiét do phan ung tr 50°C dén 55°C trong 45 phut, hén hop duge dé ngudi sao cho
nhiét d6 phan tmg dat dén trong khoang tir 20°C dén 30°C, va hén hop dugc khudy o
nhiét do tur 20°C dén 30°C trong 16 gio. Chét ran thu dugc duogc loc, dugce rira bé‘mg n-
PrOH (5 mL x 2 1dn), va duoc lam kho & 40°C dén 50°C trong 6,5 gidr dé thu dwoc
hop chét néu ¢ dé muc nay (0,23 g).

Vi du 4b: Tong hop (R)-8-amino-1,2,3,4-tetrahydronaphtalen-2-ol (cong thic B)

[C100]
NHBoc NH;
A-7 B

n-PrOH (1,81 g) duoc bd sung vao thiét bi phan tmg va duoc khudy & -5°C dén
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5°C. Axetyl clorua (2,35 g) duoc bd sung nhé giot & cung nhiét do trong 10 phut. Sau
khi tang nhiét do phan tmg dén tir 33°C dén 37°C, dung dich chira hop chét (4,25 g)
c6 cong thuce (A-7) thu duge theo cach twong tu nhur trong cdc phwong phap 6 vi du 3a
dén 3g trong n-PrOH (12,75 g) duoc bd sung vao hdn hop trong 45 phat. Sau khi
khudy & nhiét do phan tmg tir 33°C dén 37°C trong 49,5 gid, hén hop dugc khudy &
nhiét d6 phan ung tir 20°C dén 25°C trong 19 gio. Chét rén tao thanh duoc loc, dugc
rira bing i-PrOAc (10 mL x 2 13n), va dugc lam kho & 30°C dén 40°C trong 4 giv dé
thu dugc hydroclorua (2,04 g). Sau khi hydroclorua dugc téng hop riéng ré (0,07 g)
duogc két hop dé taora 2,11 g, san pham két hop dugc tao huyén phu trong etyl axetat
(12 mL), va dé pH ciia 16p nudce duge diéu chinh dén tir 7 dén 8 bang cach sir dung
dung dich nudc natri hydro cacbonat. Sau khi 16p nuée va 16p hitu co dugce tach riéng,
16p nude duge chiét bang etyl axetat (12 mL x 2 14n), va cac 16p hitu co duge két hop,
dugce rira bang nuée (10 mL x 2 14n), sau d6 dugc co dic trong diéu kién ap suat giam

dé thu dugc hop chat néu & dé muc nay (1,34 g).
Vi du 4c: Téng hop (R)-8-amino-1,2,3,4-tetrahydronaphtalen-2-ol (cong thirc B)

n-PrOH (138 g) duge bd sung vao thiét bi phan tng va dugc khudy ¢ -5°C dén
5°C. Axetyl clorua (180,1 g) dugc bd sung nhé giot & cung nhiét d6 trong 1 gio. Sau
khi tang nhiét do phan tmg dén tir 33°C dén 37°C, dung dich chira hop chét thé (331
g) ¢6 cong thirc (A-7) thu dugce theo cach twong ty nhu trong cac phuong phép & vi du
tir 3a dén 3g trong n-PrOH (750 mL) dugc bd sung vao hdn hop trong 45 phut. Sau
khi khudy & nhiét do phan tmg tix 33°C dén 37°C trong 15 gi. hdn hop dugc khudy &
nhiét do phan Gng tu 50°C dén 55°C trong 2 gio va 10 phut. Sau khi nhi¢t d phan
ung dugc dat ¢ tu 33°C dén 37°C, dung dich két hop thu dugc bang cach bd sung HCI
(kinh) (26 g) vao i-PrOAc (192 g) dugc bd sung vao hon hop ¢ 33°C dén 37°C trong
30 phut. Nhiét do phan g duoc tang dén tir 50°C dén 55°C, va hdn hop duge khudy
trong 1,5 gio. Chét rin tao ra dugc loc, dugc rira béng i-PrOAc, va dugc lam kho
trong diéu kién ap suat giam & 20°C dén 30°C trong 36 gio dé thu dugc hydroclorua
(158 g). Hydroclorua (158 g) duoc tao huyén phu trong etyl axetat (1.000 mL), va
dung dich nuéc natri hydro cacbonat (76 g natri hydro cacbonat, 1.000 mL nudc)

duoc bd sung vao do trong 30 phut. Sau khi 16p nude va 16p hitu co duge tach riéng,
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16p nude duge chiét bang etyl axetat (1.000 mL x 2 14n), va céc 16p hitu co duoc két
hop, dwoc rira bing nuée (1.000 mL), va dugc cb dic trong diéu kién ap suat giam dé
thu dugc hop chat néu & dé muc nay (136 g).

Dit liéu vé céc dic tinh vét Iy cta hop chat c6 cong thirc (B)

('H-NMR, 400 MHz, nha san xuét: Bruker, CDCls, 8 ppm)

6,91 (1H, t, J = 7 Hz), 6,52-6,46 (2H, m), 4,19-4,04 (2H, m), 3,51 (1H, brs),
2,93-2,65 (3H, m), 2,31 (1H, dd, J = 7 Hz, 16 Hz), 2,02-1,89 (1H, m), 1,85-1,65 (1H,
m)

Vi du 5: Téng hop (R)-8-amino-1,2,3,4-tetrahydronaphtalen-2-ol hydrobromua (cong
thirc (B-HB¥)):

[C101]
OH OH
HBr
NH, — NH,
B B-HBr

Hop chét tho (99,9 g) (R)-8-amino-1,2,3,4-tetrahydronaphtalen-2-ol thu dugc
bang thao tac twong tw nhu trong vi du 4b hodc vi du 4¢ dugce hoa tan trong etyl axetat
(1 L), va dung dich nuéc chia 48% axit bromhydric (80 mL) duoc b6 sung vao hon
hop nay trong khi 1am lanh bing nudc da. Chét rén két tia duoc thu hdi bang cach loc
va duge rira 1an luot véi isopropanol (300 dén 400 mL) va etyl axetat (500 mL).
Hydrobromua thd thu dugc (123,9 g, 98,3% ee) dugc hoa tan trong nudc nong (250
mL), va than hoat tinh (20 g) duoc bd sung vao d6. Than hoat tinh duoc loc bang cach
stt dung Celite khi n6 néng, va dugc ria béng nudc. Dich loc duoc c6 ddc trong diéu
kién 4p sudt giam, va phan con lai thu duoc dugc két tinh lai bang nudc. Tinh thé thu
dugc dugce thu hoi béng cach loc, va dugc rira béng isopropanol va etyl axetat dé thu
duoc hop chit néu & dé muc nay (34,2 g, 98,4% ee). Dich loc duge thu hoi, duoc cd
trong diéu kién ap suét giam, va dugc két tinh lai hai 14n bang nuéc dé thu duoc hop

chit néu & dé& muc nay (29,1 g, 98,9% ee).
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Do tinh khiét quang hoc ctia hydrobromua cua hop chét c6 cong thire (B) duge
x4c dinh bang cach st dung hé théng HPLC LC-10 cia Shimadzu Corporation trong

cac diéu kién sau day.

Bang 13

Cot CHIRALCEL OJ-H ID 4.6 x 250 mm (Daicel)

Dung moi rira gidi | n-hexan/etanol/dietylamin = 50/50/0,1 (v/v/v)

Tbc d6 dong 0,5 mL/phut
Nhiét do cot 20°C
Budc soéng do 254 nm

Thoi gian rira giai Dang R - 11,2 phut, dang S - 12,5 phuat

Hon nita, cdu truc tinh thé tia X cua tinh thé don ciia hydrobromua thu duoc
ctia hop chit c6 cong thirc (B) ((R)-8-amino-1,2,3,4-tetrahydronaphtalen-2-ol) dugc
phan tich bang cach sit dung AFC-7 cua Rigaku, va thu dugc cac két qua sau (xem

FIG. 2).

Béang 14
Hé tinh thé Pon ta
Nhom khong gian P21 (#4)

a=7,7320 (19) A, @ =90,02 (3)°,
Kich thuéc 6 don vi b= 8,681 (3) A, p=103,47°,
c=8,017 (2) A, y=90,00 (2)°

Thé tich 523,3 (3) A3

Phuong phép tinh chinh Binh phuong t6i thiéu ma tran day du
Dit liéu/gi6i han/thong s6 1549/1/121

Su phu hop trén F2 1,430

Cac chi SO R cudi

[I>2sigma(T)] R1=0,0590, wR2=0,1710
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Céc chi sé R (tAt ca dit liéu) R1=0,1033, wR2 = 0,2584

Thong sb ciu tric tuyét doi -0,06 (5)

Day va dinh nhiéu xa l6n nhét 0,296 va -0,384 e.A-3

Vi du 6: Tbéng hop (E)-2-(7-triflometylcroman-4-yliden)-N-[(7R)-7-hydroxy-5,6,7,8-
tetrahydronaphtalen-1-yl]axetamit (cong thirc (I)):

[C102]
OH N . OH F .
HBr F ’ F
NH, T HO A I NN
) ) o) 0
B-HBr CA-1 |

Trietylamin (0,27 mL, 1,0 duong luong) va 4-(4,6-dimetoxy-1,3,5-triazin-2-
y1)-4-metylmorpholini clorua (DMT-MM) (0,80 g, 1,5 duong luong) dugc bd sung
vao huyén phu gom (R)-8-amino-1,2,3,4-tetrahydronaphtalen-2-ol hydrobromua (cong
thire (B-HBr)) (0,47 g) thu dugc trong vi du 5 va axit (E)-2-(7-(triflometyl)croman-4-
yliden)axetic (cong thitc (CA-1)) (0,50 g, 1,0 duong lugng) thu dugc bang phuong
phép san xuit dugc boe 16 trong WO 2007/010383 trong metanol (5,00 mL: khoang
10 14n thé tich ctia n6 déi véi 1 g hop chét ¢6 cong thirc (B-HBr)), va hon hop dugc
khudy & nhiét o trong phong trong 3 gid. Sau khi dung dich phéan tmg duoc lam lanh
béng da, tinh thé két taa duge thu hoi béng cach loc va duogc rua béng metanol lanh.
Chét ran thu duogc duge hoa tan trong etanol (6 mL) bang cach gia nhiét, va sau do
nuée (6 mL) duge bd sung trong qua trinh gia nhiét. Sau khi lam ngudi hdn hop, chét
ran két tua dugc loc, duoc rira lan luot v4i 50% nude-etanol va nude, va sau d6 lam
kho trong diéu kién ap suat giam dé thu dugc hop chit néu & dé muc nay (0,56 g) &

dang chat rdn mau trang.
Dit liéu céc dic tinh vat 1y ctia hop chét c¢6 cong thuc (1)

(Dit liéu '"H-NMR (CDCls) (8: ppm)):
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7.80-7.58 (m, 1H), 7,24-6,92 (m, SH), 6,45 (s, 1H), 4,29 (t, 2H, ] = 6 Hz), 4,28-
4,15 (m, 1H), 3,51 (¢, 2H, ] = 5 Hz), 3,10-2,78 (m, 3H), 2,69-2,53 (m, 1H), 2,14-2,00
(m, 1H), 1,90-1,67 (m, 2H)

(LC-MS):
RT = 4,73 (phut), [M + H]" = 404
Do tinh khiét quang hoc: 97,9% ee

Do tinh khiét quang hoc ctia hop chét c6 cong thire (I) duge xac dinh bang cach
stt dung hé HPLC LC-VP cta Shimadzu Corporation trong cac diéu kién sau day.

Bang 15

Cot CHIRALCEL AD-H ID 4,6 x 250 mm (Daicel)

Dung méi rira gidi | Etanol

Téc do dong 0,5 mL/phut
Nhiét do cot 40°C
Budc song do 254 nm

Hop chit c6 cong thirc () - 10,5 phit,

Thoi gian rira gidi | Chéat ddng phan dbi anh ctia hop chat c6 cong thie (I) - 18,6
phut

Céu trc tinh thé cua hop chit c6 cong thire (I) duge phan tich & SPring-8
beamline BL32B2 bang cach sit dung bd do R-AXIS V ctia Rigaku (xem FIG. 3).

Bang 16
Hé tinh thé Don ta
Nhoém khong gian P21 (#4)

a=16,344 A, a=90°,
Kich thudce 6 don vi b=17.272 A, B=113,80°,
c=19,088 A, y=90°
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Thé tich 2075,6 A3
Z 4
Ty trong (theo tinh toan) 1,291 Mg/m?

Phuong phap tinh chinh Binh phuong t6i thiéu ma tran day di
Dit liéu/giéi han/théng sd 5861/1/581
Su phut hop trén F2 1,123

Céac chisb R cudi [I>2sigma(l)]

R1=0,0590, wR2 =0,1710

Céc chi sb R (tat ca dit liéu)

R1=0,0653, wR2 =0,1795

D4y va dinh nhidu xa 16n nhét

0,408 va -0,323 e.A-3

Vi du 7: Téng hop (E)-2-(7-triflometylcroman-4-yliden)-N-[(7R)-7-hydroxy-5.6,7,8-

tetrahydronaphtalen-1-yl]axetamit: (Nghién ctru (1) cac didu kién ddi véi phan ung

ngung ty)

[C103]

OH o OH Fo
HBr F ’ F
N PO e NS
0 o} 0 0
I

B-HBr CA-1

<Nghién ctru 1> Trietylamin (120 pL, 1,05 duong luong) va 4-(4,6-dimetoxy-
1,3,5-triazin-2-yl)-4-metylmorpholini clorua (DMT-MM) (339 mg, 1.5 duong luong)
dugc b sung vao huyén phu gdbm (R)-8-amino-1,2,3,4-tetrahydronaphtalen-2-ol
hydrobromua (200 mg) thu duoc trong vi du 5 va axit (EB)-2-(7-(triflometyl)croman-4-
yliden)axetic (212 mg, 1,0 duong luong) thu dugc bang phuong phéap san xuat duoc
boc 16 trong WO 2007/010383 trong metanol (3,15 mL: 15,75 lan thé tich cia n6 doi
v6i 1 g hop chét co cong thuc (B-HBr)), va hén hop duge khudy & nhiét do trong
phong trong 3 gio. Nudc dugc bd sung vao do, va chét ran két tua duoc loc, duge rua

bing nuée, va duge lam khod dé thu dugc hop chét néu & dé muc nay (291 mg) & dang
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chat rdn mau trang.

<Nghién ctru 2> Trietylamin (240 pL, 2,1 dwong luong) va 4-(4,6-dimetoxy-
1,3,5-triazin-2-yl)-4-metylmorpholini clorua (DMT-MM) (339 mg, 1,5 duong lwong)
duoc bd sung vao huyén phu gém (R)-8-amino-1,2,3,4-tetrahydronaphtalen-2-ol
hydrobromua (200.mg) thu duge trong vi du 5 va axit (E)-2-(7-(triflometyl)croman-4-
yliden)axetic (212 mg, 1,0 duong lwgng) thu dugc bang phuong phép san xuat duoc
boc 16 trong WO 2007/010383 trong metanol (3,15 mL: 15,75 1an thé tich clia no d6i
v6i 1 g hop chit c6 cong thirc (B-HBr)), va hon hop duge khudy & nhiét do trong
phong trong 3 gio. Nudc dugc bd sung vao do, va chét rin két taa duoc loc, duoc rira
bang nudc, va duge 1am khod dé thu dugc hop chét néu & dé muc nay (273 mg) ¢ dang

chat ran mau trang.

<Nghién ctru 3> Trietylamin (120 pL, 1,05 duong lugng) va 4-(4,6-dimetoxy-
1,3,5-triazin-2-yl)-4-metylmorpholini clorua (DMT-MM) (339 mg, 1,5 duong luong)
duge bd sung vao huyén phu gdbm (R)-8-amino-1,2,3,4-tetrahydronaphtalen-2-ol
hydrobromua (200 mg) thu duoc trong vi du 5 va axit (E)-2-(7-(triflometyl)croman-4-
yliden)axetic (212 mg, 1,0 duong lugng) thu dugc bang phuong phép san xuat duge
boc 16 trong WO 2007/010383 trong metanol (1,60 mL: 8 lan thé tich ciia n6 d6i v6i 1
g hop chat ¢6 cong thirc (B-HBr)), va hdn hop dugc khudy & nhiét do trong phong
trong 3 gio. Nudc duge bd sung vao do, va chét rén két taa duoc loc, duge rira béng
nuée, va duge lam kho dé thu duge hop chét néu & dé muc nay (298 mg) & dang chat

rdn mau trang.

<Nghién ciru 4> Trietylamin (120 uL, 1,05 dwong luong) va 4-(4,6-dimetoxy-
1,3,5-triazin-2-yl)-4-metylmorpholini clorua (DMT-MM) (339 mg, 1.5 duong lugng)
duge bd sung vao huyén phu gdbm (R)-8-amino-1,2,3.4-tetrahydronaphtalen-2-ol
hydrobromua (200 mg) thu duoc trong vi du 5 va axit (E)-2-(7-(triflometyl)croman-4-
yliden)axetic (212 mg, 1,0 duong lugng) thu duoc bang phuong phéap san xuat duge
boc 16 trong WO 2007/010383 trong metanol (3,15 mL: 15,75 14n thé tich cia n6 doi
voi 1 g hop chét ¢6 cong thirc (B-HBr)), va hén hop duoc khudy trong diéu kién gia
nhiét hoi luvu trong 3 gid. Sau khi lam ngudi hén hop, nude duge bd sung vao hdn hop

nay, va chat ran két tia duoc loc, dugc rira bang nude, va duge lam kho dé thu dugc
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hop chit néu & d& muc nay (291 mg) & dang chét rin mau tring.

Trong nghién ctru 1 dén nghién ciru 4 cta vi du 7 dugc mo ta trén day, viéc tao
ra san phidm endo cua hop chit ¢6 coéng thuc (I) ((R)-N-(7-hydroxy-5.6,7.8-
tetrahydronaphtalen-1-yl)-2-(7-(triflometyl)-2H-chromen-4-yl)axetamit) bi tre ché.

b6 tinh khiét héa hoc cua hop chét c6 cong thac (I) duge xac dinh béng cach
st dung hé théng HPLC LC-VP cla Shimadzu Corporation trong cac diéu kién sau
day.

Bang 17

Develosil ODS-HG-5 ID 4,6 x 150 mm (NOMURA

Cot CHEMICAL CO., LTD.)

Dung mdi rira gidi | Axetonitril/nuéc = 50/50 (v/v)

Téc do dong 1,0 mL/phut
Nhiét d6 cot 40°C
Budc song do 273 nm

o | San phim endo ctia hop chét c6 cong thire (I) - 5,9 phit,
Thoi gian rira giai .
Hop chat c6 cong thuc (I) - 9,1 phat

Vi du 8: Tdng hop (E)-2-(7-triflometylcroman-4-yliden)-N-[(7R)-7-hydroxy-5,6,7,8-

tetrahydronaphtalen-1-yl]axetamit: (Nghién ctru (2) cac diéu kién dbi v6i phan tng

ngung tu)
[C104]
OH F F OH F . }
F F
H
NnH, T HO N I N N
0 (o) 0 0
B CA-1 |

<Nghién ctru 1> 4-(4,6-dimetoxy-1,3,5-triazin-2-yl)-4-metylmorpholini clorua
(DMT-MM) (257 mg, 1,5 duong lugng) dugc bd sung vao huyén phu gbém (R)-8-
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amino-1,2,3,4-tetrahydronaphtalen-2-ol (101 mg) thu dugc theo cach twong tu nhu
trong vi du 4b hodc vi du 4c¢ va axit (E)-2-(7-(triflometyl)croman-4-yliden)axetic (200
mg, 1,25 duong lugng) thu dugc bang phuong phap san xuét dugc boc 16 trong WO
2007/010383 trong isopropanol (3,0 mL: khoang 30 1an thé tich cta né ddi véi 1 g
hop chat c6 cong thirc (B)), va hén hop duoc khudy & nhiét do trong phong trong 6
gi0. Nudce (3 mL) duoc bd sung vao, va chét ran két taa duge loc, duge rira béng nudc,
va dugc 1am khé dé thu dwgc hop chit néu & dé muc nay (209 mg) & dang chét ran

mau trang.

<Nghién ctru 2> 4-(4,6-dimetoxy-1,3,5-triazin-2-yl)-4-metylmorpholini clorua
(DMT-MM) (257 mg, 1,5 duong luong) duoc bd sung vao huyén phu gbdm (R)-8-
amino-1,2,3,4-tetrahydronaphtalen-2-ol (126 mg) thu duwgc theo cach tuong tu nhu
trong vi du 4b hodc vi du 4c¢ va axit (E)-2-(7-(triflometyl)croman-4-yliden)axetic (200
mg, 1,0 duong lugng) thu dugce bang phuong phap san xuét duge boc 16 trong WO
2007/010383 trong isopropanol (3,00 mL: khoang 24 1in thé tich cta n6 dbi v6i 1 g
cong thirc (B)), va hon hop dugce khudy & nhiét d6 trong phong trong 6 gio. Nudc (3
mL) duogc ) sung vao, va chét rin két tia dugc loc, dugce rira béng nudce, va duge lam

khé dé thu duoc hop chét néu & dé muc nay (238 mg) & dang chét rin mau trang.

<Nghién ctru 3> 4-(4,6-dimetoxy-1,3,5-triazin-2-yl)-4-metylmorpholini clorua
(DMT-MM) (257 mg, 1,5 duong luong) dugc bd sung vao huyén phu gbém (R)-8-
amino-1,2,3,4-tetrahydronaphtalen-2-ol (152 mg) thu dugc theo cich twong tu nhu
trong vi du 4b hoac vi du 4c va axit (E)-2-(7-(triflometyl)croman-4-yliden)axetic (200
mg, 0,83 duong luong) thu duogc bang phuong phap san xuét duge boc 16 trong WO
2007/010383 trong isopropanol (3,00 mL: khoang 20 1an thé tich ca né doi véi 1 g
hop chét c¢6 cong thire (B)), va hén hop duge khudy & nhiét do trong phong trong 6
gi0. Nudce (3 mL) dugce bd sung vao, va chét ran két taa duoc loc, duge ria béng nudc,
va duoc lam kho dé thu duogc hop chit néu & dé muc nay (243 mg) ¢ dang chét ran

mau trang.

<Nghién ctru 4> 4-(4,6-dimetoxy-1,3,5-triazin-2-yl)-4-metylmorpholini clorua
(DMT-MM) (257 mg, 1,5 duong luong) dugc bd sung vao huyén phu gbém (R)-8-
amino-1,2,3,4-tetrahydronaphtalen-2-ol (177 mg) thu dugc theo cach tuong ty nhu
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trong vi du 4b hoac vi du 4c va axit (E)-2-(7-(triflometyl)croman-4-yliden)axetic (200
mg, 0,71 duong luong) thu dugc bing phuong phap san xuét dugc boc 16 trong WO
2007/010383 trong isopropanol (3,00 mL: khoang 20 1an thé tich cta né ddi v6i 1 g
hop chit co cong thirc (B)), va hén hop duge khudy & nhiét do trong phong trong 6
gi0. Nude (3 mL) duoc bd sung vao, va chét ran két taa duoc loc, duoc rira béng nuoc,
va dugc 1am khé dé thu duge hop chit néu & dé muc nay (238 mg) & dang chét ran

mau trang.

Vi du 9a: Téng hop (E)-2-(7-triflometylcroman-4-yliden)-N-[(7R)-7-hydroxy-5.6,7.8-
tetrahydronaphtalen-1-yl]axetamit:

Sau khi phan tmg ngung tu (cac diéu kién phan @ng: 20°C dén 25°C, khudy
trong 22 gio) dugc thuc hién béng cach st dung (R)-8-amino-1,2,3,4-
tetrahydronaphtalen-2-ol (1,04 g, do tinh khiét 99,35%) thu dugc theo cach tuwong tu
nhu trong vi du 4b hodc vi du 4c, axit (E)-2-(7-(triflometyl)croman-4-yliden)axetic
(1,05 duong lugng) thu dugc bang phuong phéap san xuat dugce boc 10 trong WO
2007/010383, isopropanol (25 1in thé tich ciia né ddi v6i hop chat ¢ cong thire (B)),
va 4-(4,6-dimetoxy-1,3,5-triazin-2-yl)-4-metylmorpholini clorua (DMT-MM) (1,3
duong luong), thuc hién xit Iy theo vi du 8, va nho d6 thu duoc hop chit néu & dé& muc

nay (1,87 g) & dang chat ran.

Vi du 9b: Téng hop (E)-2-(7-triflometylcroman-4-yliden)-N-[(7R)-7-hydroxy-5.6,7,8-
tetrahydronaphtalen-1-yl]axetamit (M& rong quy mo):

Sau khi phan tmg ngung tu (cac didu kién phan ang: 20°C dén 25°C, khudy
trong 22 gio) duoc thuc hién bang cach st dung (R)-8-amino-1,2,3,4-
tetrahydronaphtalen-2-ol (110 g) thu dugc theo cach twong tw nhu trong Vi du 4b hoac
vi du 4c, axit (E)-2-(7-(triflometyl)croman-4-yliden)axetic (173,9 g, 1,05 duong
lwong) thu dugc bing phwong phap san xuat dugc boc 10 trong WO 2007/010383,
isopropanol (2.600 mL: 25 14n thé tich cta n6 ddi véi hop chat c6 cong thice (B)), va
4-(4,6-dimetoxy-1,3,5-triazin-2-yl)-4-metylmorpholini clorua (DMT-MM) (243,7 g,
1,3 duong luong), tién hanh xt 1y theo (Vi du 8), va nho d6 thu dugce hop chét néu &

dé muc nay (183,3 g) ¢ dang chit rin mau tring xam.
D6 tinh khiét quang hoc ctia hop chét c6 cong thire (I) duge xc dinh bang cich
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st dung hé HPLC LC-VP cia Shimadzu Corporation trong cac diéu kién sau day.

Béang 18

Cot CHIRALCEL AD-H ID 4,6 x 250 mm (Daicel)

Dung moi rira giai | Etanol

Téc do dong 0,5 mL/phut
Nhiét do cot 40°C
Budc song do 254 nm

Hop chét c6 cong thirc (I) - 10,5 phut,

Thoi gian rira gidi | Chit ddng phan dbi anh cia hop chat c6 cong thirc (I) - 18,6
phut

Bruker AV 400 dugc st dung dé do phé cong huong tir hat nhan (nuclear
magnetic resonance - NMR) ctia cac hop chét c6 cong thirc (A8-BR) va cong thirc (B).

Sic ky 1ong hiéu ning cao (high-performance liquid chromatography - HPLC)
ctia cac hop chét c6 cong thic (A8-BR) va cong thire (B) duoc do bang phurong phép

sau.
Bang 19

Céc diéu kién do ddi voi hop chét c6 cong thirc (A8-BR)

Dung cu do Thermo U-3000 vé6i bd do UV hodc dung cu twong duong
Cot Waters Xbridge C18 (4,6 mm x 150 mm, 3,5 um)

Buédce song do 220 nm

Nhiét do cot 35°C

Téc do dong 1,0 mL/phut

Dung tich bom 5uL

Noéng d6 mau 0,5 mg/mL

Thoi gian thyc hién | 21 phuat

Thoi gian thu nhan | 21 phut
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dit liéu
Chét pha lodng ACN:H,0 = 50:50 (v/v)
Pha dong A 10 mM NH4Ac trong H20
Pha dong B ACN
Thoi gian (phat) | Pha dong A (%) Pha dong B (%)
Thoi gian ban dau | 90 10
13,00 15 85
(gjg‘é?;ﬁ trinh 11 5 69 15 85
| 16,00 90 10
21,00 90 10
Thoi gian can bang lai: 21 phut
Bang 20
Thoi gian luu (RT)
Hop chét RT (phut) Thoi gian lwu trong d6i (RRT)
Cong thuc (SM8-BR) 10,6 1,1
Cong thuc (A8-BR) 9,7 1,0

Béang 21

Céc diéu kién do d6i v6i hop chét c6 cong thire (B)

99/126

Dung cu do Thermo U-3000 véi bo do UV hodc dung cu tuong duong
Cot ACE 3 C18 (150 mm x 4,6 mm, 3 um)

Budc séng do 213 nm

Nhiét do cot 35°C
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Téc do dong 1,0 mL/phut

Dung tich bom 5ulL

Nong d6 miu 0,12 mg/mL

Thoi gian thuc hién | 16 phut

zdfélc‘fiiéiian thu nhan 16 phuit

Chét pha lodng MeOH

Pha dong A 5mM NHsAc trong H20

Pha dong B ACN
Thoi gian (phat) | Pha dong A (%) Pha dong B (%)
Thoi gian ban dau | 95 5

Chuong trinh 4,00 70 30

gradient 10.0 10 90
11,0 10 90
12,0 95 5
16,0 dung dung

Thoi gian cén bang lai: 16 phut

Bang 22

Thoi gian luu (RT)

Hop chét RT (phiit) Thoi gian luu trong d6i (RRT)

Cong thire (B) 6,9 1,0

Cong thtuc (A8-BR) 9,7 1,4
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Bang 23

Phuong phap phan tich bat déi d6i véi hop chat c6 cong thirc (A8-BR)

Shimadzu LC-20A HPLC véi bo do PDA  hodc dung cu

Dung cu do tuong duong

Cot Daicel Chiralpak IB (250 mm x 4,6 mm, 5 pm)
Budc song do 273 nm

Nhiét do cot 35°C

Téc do dong 1,0 mL/phut

Dung tich bom 5 uL

Nong d6 miu 0,6 mg/mL

Thoi gian thu nhén 15 phit

dir liéu

Thoi gian thuc hién | 15 phuat

Chat pha loang EtOH

Pha dong Hexan: 0,1% etanolamin trong EtOH = 95:5 (v/v)
Thoi gian (phut) Pha dong (%)
C‘huforng trinh dang 0.0 100
dong
15,0 dung
Bang 24
Thoi gian luu (RT)
Hop chat RT (phut) | Thoi gian luu twong dbi (RRT)
Cong thtrc (A8-BR) 7,9 1,00

Chét dong phan dbi anh c6 cong

thirc (A8-BR) 70 0,89
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Bang 25

Phuong phap phan tich bit dbi dbi véi hop chét c6 cong thirc (B)

Dung cu do Agilent 1260 HPLC v6i b do UV hodc dung cu tuong duong
Cot Daicel Chiralcel OJ-H (250 x 4,6 mm, 5,0 pm)

Budc soéng do 237 nm

Nhiét do cot 25°C

Téc do dong 0,5 mL/pht

Dung tich bom 5ul

Nong d6 mau 0,6 mg/mL

Thoi gian thu nhan

dit licu 11,0 phut

Thoi gian thyc hién | 25 phut

Chét pha lodng EtOH

Pha dong n-Hexan:etanol:DEA (50:50:0,1, v/v/v)
Thoi gian (phut) Pha dong (%)
C\huong trinh dang 0.00 100%
dong
25,00 dung
Béang 26
Thoi gian luu (RT)
Hop chét RT (phut) Thoi gian luu trong déi (RRT)
Cong thuc (B) 11,0 1,00

Chat ddng phan dbi

anh co6 cong thuce (B) 12,1 1,10
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Vi du 10A dén vi du 10D: Téng hop (R)-8-bromo-1,2,3,4-tetrahydronaphtalen-2-ol
(A8-BR)

[C105]
O OH
!
; Khir bing enzym v ‘
“i'».'%,nx Br __________’_ H el Bf
(SM8-BR) (A8-BR)

Vi du 10A

KRED (keton reductaza co ngudn gbc tir Escherichia coli sp., 5 mg), D-glucoza
(200 mg), glucoza dehydrogenaza (GDH) (2 mg), nicotinamit adenin dinucleotit
phosphat (NADP) (1 mg), va dung dich dém phosphat (3 mL, dugc didu ché bang
cach bd sung 10,62 g KH2PO4 va 21,25 g KoHPO4 vao 1.000 mL nudce) duge tron
trong mot binh duoc lap véi thiét bi lic theo qu§ dao (dugc san xuét boi Shanghai
Nanrong Laboratory Equipment Co., Ltd., s& mo hinh: NRY-200) va dugc khudy dé
tao ra dung dich két hop. Tiép theo, dung dich két hop thu dugc bang cach hoa tan 8-
bromo-3,4-dihydronaphtalen-2(1H)-on (cong thirc (SM8-BR)) (100 mg) trong dimetyl
sulfoxit (DMSO) (0,3 mL) dugc bd sung vao dung dich két hop da duge diéu ché
truée d6, va hdn hop duoc khudy & nhiét do phan tmg 30°C trong 20 gio (& d6 toe do
quay cta thiét bi ldc theo qu§ dao 12 250 vong/phit). Mot sb phan cta dung dich phan
g duoc 1dy mau va dugc dua di phan tich HPLC, xac nhén duoc rang thu duoc hop
chit néu & dé muc nay voi hiéu suat IPC (IPC = trong didu khién qua trinh) bing
97,8% va do tinh Khiét quang hoc béng 99,7%.
Vidu 10B

KRED (keton reductaza co ngudn gbc tir Escherichia coli sp., 0,25 g), D-
glucoza (10 g), glucoza dehydrogenaza (GDH) (0,1 g), nicotinamit adenin dinucleotit
phosphat (NADP) (0,05 g), va dung dich dém (1,55 g KH2POs va 4,06 g
K>HPO, 3H,O duge bd sung vao 145 mL nude) duge tron trong thiét bi phan ung dé
ta0 ra dung dich két hop, va dung dich nay dugc khudy & 20°C dén 25°C. Tiép theo,
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dung dich két hop thu dugc bang cach hoa tan 8-bromo-3,4-dihydronaphtalen-2(1H)-
on (cong thirc (SM8-BR)) (5 g) trong dimetyl sulfoxit (DMSO) (15 mL) dugc b6 sung
nho giot vao dung dich két hop da duoc diéu ché trude do. Sau khi khqu o nhiét do
phéan tng bang 20°C dén 25°C trong 1 gid, do pH ctia dung dich phéan tmg dwoc diéu
chinh dén trong khoang tir pH = 6,5 dén 7,0 bang cach sit dung dung dich nudc natri
cacbonat 2M. Tiép theo, sau khi khudy & nhiét d phan tmg tir 20°C dén 25°C trong 1
gio, do pH cua dung dich phan Umg dugc diéu chinh dén trong khoang tir 46 pH = 6,5
dén 7,0 bang cach sir dung dung dich nude natri cacbonat 2M. Ngoai ra, sau khi khudy
0 nhiét do phan ing bang 20°C dén 25°C trong 1 gid, dd pH cua dung dich phan tmg
dugc didu chinh dén trong khoang tir pH = 6,5 dén 7,0 bang cach sir dung dung dich
nude natri cacbonat 2M. Sau do, dung dich phan ing dugc khudy & nhiét d6 phan (mg
tir 20°C dén 25°C trong 16 gid (mot s6 phan cua dung dich phan tmg dugc 14y mau va
duogc dua di phan tich HPLC, va da xac nhan dugc réng hiéu suit IPC cta hop chét

néu & dé muc nay 1a 99,6%).

Metyl tert-butyl ete (MTBE) (50 mL) dugc bd sung vao dung dich phéan tmg,
va diatomit (d4t tao diatomit) (5 g) chira nude (5 g) dwge bd sung tiép vao, sau do
dung dich két hop nay dwgc khudy & nhiét 46 50°C dén 60°C trong 30 phut. Nhiét do
ctia dung dich két hop nay dugc 1am lanh dén 20°C dén 25°C, va dung dich két hop
nay dugc khudy tiép & cung nhiét do trong 1 gid. Dung dich két hop duge mo ta trén
day duoc loc, va vat liéu loc (banh loc w6t) dugc rira bang MTBE (5 mL) dé thu dugc
dich loc A. Banh loc uét duge md ta & trén duge dat trong thiét bi phan tng, va
MTBE (40 mL) duoc bd sung vao do, tiép theo hdn hop duoc khudy & 20°C dén 25°C
trong 2 gio. Huyén phu chtta banh loc w6t dugc loc, va banh loc uét dugce rira bang
MTBE (5 mL) dé thu duoc dich loc B. Sau khi két hop dich loc A va dich loc B va
khuéy hén hop ¢ 20°C dén 30°C trong 5 phut, 16p nude va 16p hiru co duge tach riéng,
va l6p nudc duge chiét baing MTBE (45 mL), tiép theo 16p hitu co dugce két hop véi
16p hiru co thu duge trude do, dugce rira bang nudc (30 mL), va duge cod dac dé thu
duge hop chit thd néu & d& muc nay (4,61 g). Hop chét thd néu & dé muc nay thu
duoc dugc dua di sic ky cot silicagel (n-heptan:etyl axetat = 1:1) dé thu dugc hop
chit néu & d& muc nay (4,15 g, do tinh khiét quang hoc 99,9%).
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Vidu 10C

KRED (keton reductaza c6 ngudn gbc tir Escherichia coli sp., 0,83 g), D-
glucoza (33,28 g), glucoza dehydrogenaza (GDH) (0,33 g), nicotinamit adenin
dinucleotit phosphat (NADP) (0,17 g), va dung dich dém (5,31 g KH2PO4 va 13,89 g
K>HPO4 3H,0 duoc bd sung vao 499 mL nuéc) duge tron trong thiét bi phan ung dé
tao ra dung dich Kkét hop, va dung dich nay dugc khqu & 20°C dén 25°C. Tiép theo,
dung dich két hop thu dugc bang cach hoa tan 8-bromo-3,4-dihydronaphtalen-2(1H)-
on (cong thuc (SM8-BR)) (17,3 g) trong dimetyl sulfoxit (DMSO) (50 mL) duge bd
sung nhé giot vao dung dich két hop da dugc diéu ché trude do. Sau khi khudy 6 nhiét
@b phan Gmg bing 20°C dén 25°C trong 1 gio, do pH ciia dung dich phan ting dugc
diéu chinh dén trong khoang tir pH = 6,5 dén 7,0 bang cach sir dung dung dich nuéc
natri cacbonat 2M. Tiép theo, sau khi khudy & nhiét d6 phan tng tir 20°C dén 25°C
trong 1 gid, do pH cia dung dich phan (mg duoc didu chinh dén trong khoang tir do
pH=6,5 dén 7,0 bang cach str dung dung dich nudc natri cacbonat 2M. Ngoai ra, sau
khi khudy & nhiét do phan tng bang 20°C dén 25°C trong 1 gio, do pH ctia dung dich
phan tng dugc didu chinh dén trong khoang tir pH = 6,5 dén 7,0 bang cach sir dung
dung dich nuéc natri cacbonat 2M. Sau do, hdn hop dwoc khudy & nhiét do phéan tmg
tir 20°C dén 25°C trong 16 gid. Mot s6 phan ctia dung dich phan tng duoc 14y mau va
dugc dua di phan tich HPLC, va da xac nhan dugc ré’mg hiéu suét IPC cua hop chét
néu & d& muc nay 1a 97,4%. Thyc hién xt Iy trong tu nhu trong vi du 1B dé thu dwgc

hop chat néu & dé muc nay (17,12 g, do tinh khiét quang hoc 99,9%).
Vi du 10D

KRED (keton reductaza co ngudn gbc tir Escherichia coli sp., 5,55 g), D-
glucoza (220 g), glucoza dehydrogenaza (GDH) (2,20 g), nicotinamit adenin
dinucleotit phosphat (NADP) (1,12 g), va dung dich dém (35,12 g KH2PO4 va 91,80 g
K2HPO4s 3H>0 duogce bd sung vao 3.300 mL nudc) duge tron trong thiét bi phan tng dé
tao ra dung dich két hop, va dung dich nay dugc khudy & 20°C dén 25°C. Tiép theo,
dung dich két hop thu duoc bang cach hoa tan 8-bromo-3,4-dihydronaphtalen-2(1H)-
on (cong thirc (SM8-BR)) (110,31 g) trong dimetyl sulfoxit (DMSO) (330 mL) dugc
bb sung nhé giot vao dung dich két hop da dugc didu ché trude d6. Sau khi khudy o
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nhiét do phan ng bang 20°C dén 25°C trong 1 giv, do pH ctia dung dich phén mg
duge diéu chinh dén trong khoang tir pH = 6,5 dén 7,0 bing cach sir dung dung dich
nuéc natri cacbonat 2M. Tiép theo, sau khi khudy & nhiét do phan tGng tir 20°C dén
25°C trong 1 gio, do pH cta dung dich phan ing dugc diéu chinh dén trong khoang tur
dé pH = 6,5 dén 7,0 bang cach sir dung dung dich nudce natri cacbonat 2M. Hon nira,
sau khi khudy & nhiét do phan tng tir 20°C dén 25°C trong 2 gid, 4o pH ctia dung dich
phan ung dugc didu chinh dén trong khoang tir pH = 6,5 dén 7,0 bang cach st dung
dung dich nudc natri cacbonat 2M. Sau do, hén hop duge khudy & nhiét do phan tng
tir 20°C dén 25°C trong 16 gid. Mot s6 phan cua dung dich phan ng duge ldy mau va
duoc dua di phan tich HPLC, va da x4c nhan dugc réng hiéu suét IPC cua hop chét

néu & dé muc nay 12 97,4%.

MTBE (1.100 mL) dugc bd sung vao dung dich phan tng, va diatomit (dat tao
diatomit) (110 g) chita nuéce (110 g) dugc b sung tiép vao, va dung dich két hop nay
dugc khudy & nhiét do tir 50°C dén 60°C trong 30 phut. Nhiét do ciia dung dich két
hgp nay dugc lam lanh dén 20°C dén 25°C, va dung dich két hop nay duoc khudy tiép
& cung nhiét do trong 2 gio. Dung dich két hop dugc md ta trén day duoc loc, va vat
liéu loc (banh loc u6t) duge rua béng MTBE (110 mL) dé thu duoc dich loc C. Banh
loc u6t duge mod ta o trén duge dat trong thiét bi phan ung, va MTBE (900 mL) duoc
bd sung vao do, tiép theo hon hop duge khudy & 20°C dén 25°C trong 12 gio. Huyén
phu chira banh loc w6t dugc loc, va banh loc w6t dugce rua bé‘mg MTBE (110 mL) dé
thu duoc dich loc D. Dich loc C va dich loc D dugc két hop, va 16p nudce va 16p hitu
co dugc tach riéng va 16p nudce duoc chiét bang MTBE (1.000 mL), sau d6 16p hitu co
duoc két hop véi 16p hitu co thu duge trude do, duge rira bang nude (675 mL), va
dugc ¢b dic dé thu duoc hop chét tho néu & dé muc nay (108,03 g, do tinh khiét
quang hoc 99.8%).

Dit liéu vé dic tinh vat Iy ctia cong thire (A8)
('H NMR, 400 MHz, nha san xuat: Bruker, DMSO-de, § ppm)

7.40 (d, 1H, J = 8 Hz), 7,10 (d, 1H, ] = 8 Hz), 7,04 (¢, 1H, J = 8 Hz), 4,89 (d,
1H, J = 4 Hz), 3,99-3,95 (m, 1H), 2,92-2,86 (m, 2H), 2,70-2,60 (m, 1H), 1,83-1,75 (m,
1H), 1,65-1,55 (m, 1H))
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KRED (keton reductaza co ngudn gbc tir Escherichia coli sp.) duoc sir dung
trong vi du 10A dén vi du 10D 1a enzym dugc san xuat bai EnzymeWorks, Inc. (sb

san pham: HQ-K-105).

CAu hinh tuyét dbi cua hop chit c6 cong thirc (A8-BR) thu dugc trong vi du
10A dén vi du 10D dugc xac dinh bing cach chuyén héa cong thic (A8-BR) thanh
cong thire (B), va sau d6, xac nhan xem liéu dit liéu phén tich cta né co phu hop voi
dir liéu phan tich cua hop chét ¢6 cong thirc (B) duge tong hop riéng ré bang phuong
phap duoc boc 16 trong WO 2003/095420, va cac tai li€u tuong tu.

Vi du tham chiéu 1: Téng hop 8-bromo-1,2,3,4-tetrahydronaphtalen-2-ol (cong thic
(A8-BR-Rac))

[C106]
) OH
Br ____»NaBH4 Br
(SM8-BR) (A8-BR-Rac)

8-Bromo-3,4-dihydronaphtalen-2(1H)-on (cong thitc (SM8-BR)) (20,0 g) va
metanol (200 mL) dugc bd sung vao thiét bi phan ung, va NaBHs (8,28 g) duoc bd
sung & nhiét d¢ bén trong thiét bi 1a 0°C dén 5°C, va hdn hgp duoc khudy & clng
nhiét do trong 1 gio (mot s6 phan ctia dung dich phan tng dugc ldy mau va dugc dua
di phan tich HPLC, va da x4c nhan dugc réng hi¢u suat IPC 1a 98,5%). Dung dich
nuée natri hydro cacbonat 10% (1,5 L) dugc bd sung nhé giot khi nhiét do cua dung
dich phan tmg 1a 5°C hodc thAp hon, va dung dich két hgp nay dwgc khudy trong 0,2
gidr & nhiét do ciia dung dich két hop 12 0°C dén 5°C. Etyl axetat (1,5 L) dugc bo sung,
va 16p nurée va 16p hiru co duge tach riéng sau do 16p nude duoce chiét bang etyl axetat
(1,5 L), va 16p hitu co dwoc két hop véi 16p hitu co thu duge truée d6, duge rira bang
dung dich nudc chtra 25 % khoi lugng natri clorua (1,5 L) va dugc ¢o dac dé thu dugc
hop chét tho néu & dé muc nay (21,53 g). Hop chét tho néu & dé muc nay thu duoc
duoc dua di sic ky cot silicagel (n-heptan:etyl axetat = 1:1) dé thu dugc hop chat néu
& dé muc nay (21,29 g). D4 xac nhén duoc rang hop chét c6 cong thuc (A8-BR-Rac)
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thu duoc phit hop véi dit liu dic tinh vat Iy da biét tir tai lidu.

Vi du 11A dén vi du 11G: Téng hop (R)-8-amino-1,2,3,4-tetrahydronaphtalen-2-ol
(c6ng thuc (B))

[C107]
on OH
il !
B _._} | e
(A8-BR) )
VidullA

(R)-8-bromo-1,2,3,4-tetrahydronaphtalen-2-ol (cong thirc (A8-BR)) (100 mg)
thu duge biang cach khit nho enzym theo cach twong tur nhu trong cac phuong phéap ¢
vi du 10A dén vi du 10D, Cu20 (40 mg), N-metyl-pyrolidon (NMP) (2 mL), va nudc
amoniac (3 mL) duogc trdn trong thiét bi phan tng 6ng day kin, va phan ung trong éng
day kin duogc thuc hién ¢ nhiét do tir 105°C dén 115°C trong 20 gid. Sau khi pah
logng hén hop v6i nude, hén hop duge chiét bang etyl axetat, va 16p hiru co dugc rira
béng dung dich nudc chura 25 % khéi lwong natri clorua, dugc lam kho béng NaxSOq,
duoc loc, va dugce cd dac dé thu dugc hop chét thé néu & dé muc nay (106 mg). Sic ky
16p mong (n-heptan:etyl axetat = 1:1) dugc thyc hién dé phan tach, va nho do thu
duoc hop chit néu & d& muc nay (10 mg) (d6 tinh khiét quang hoc 96,8%).

Vidu 11B

(R)-8-bromo-1,2,3,4-tetrahydronaphtalen-2-ol (cong thirc (A8-BR)) (2,2 g) thu
duoc bang cach khit nho enzym theo cach tuong tu nhu trong cac phuong phéap ¢ vi
du 10A dén vi du 10D, Cuz0 (700 mg), NMP (3.5 mL, 1,6 v), va nudc amoniac (5,5
mL) dugc két hop trong thiét bi phan tGng 6ng day kin, va phan ng trong dng day kin
dwoc thuc hién & nhiét do tir 105°C dén 115°C trong 37 gidr (da xdc nhan dugc rang
hiéu suat IPC 1a 83,75% sau 16 gio, 88,91% sau 21 gio, va 93,12% sau 37 gio). Sau
khi pha logng hon hop véi nude (17 mL) va etyl axetat (11 mL), hon hop duge loc, va

vat liéu loc duoc rira béng etyl axetat (4 mL, 3 lén), sau d6 16p nudce va 16p hitu co
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dwoc téch riéng. Tiép theo, 16p nuée dwoc chiét bing etyl axetat (11 mL, 5 1an), va 16p

hitu co duge két hop véi 16p hitu co thu duge trude d6, dugc rira bang nude (20 mL, 2

times), dung dich nugc chtra 10% Na2SOs, va duge ¢ dac dé thu dugc hop chét tho
néu & d& muc nay (1,25 g, 61,27%, do tinh khiét quang hoc 95,6%).

Vidu11C

Thuc hién phan Ung trong éng day kin trong cac diéu kién dugc chi ra trong

bang duéi day, va dung méi phan tmg duoc thay doi.

Bang 27
. 3 kién phan | IPC (%

Chat phan Gng (duong luong) I:)leu Kién phan %) )
Vi du ung @6,91 phut
56 e

ASBR | CwO | NHILO |NMp | Npict dofThot g

glan

1,90 g 0608 |4or |qgL |105-115°C/13h 63,97
11C-1 fiho 0.50 155 mé| (0,5 thé

uong duong , : 105-115°C/37 h | 82,32

tich) tich)

luong) luong)

2,07 g 0668 |shor  |ogr | 105-115°C/13h 66,46
1ic2 | (1O O3 o5 mé| (1 thé

duong | dwong | ), tichy | 105-115°C/37h | 93,75

lugng) lugng)

1,90 g 0608 | o1 |9gp |105-115°C/13h 70,34
11c-3 | (1O (030 1 05 thé| (1,5 thé

dwong duong | ;) tich) 105-115°C/37 h | 93,10

lwgng) lugng)

Trong vi du 11C-2, thu duge 0,74 g (hi€u suét 50%) (R)-8-amino-1,2,3,4-
tetrahydronaphtalen-2-ol, va trong vi du 11C-3, thu dugc 0.5 g (36,6%) (R)-8-amino-

1,2,3,4-tetrahydronaphtalen-2-ol.

Vidu 11D

Thuc hién phan ung trong bng day kin trong céc diéu kién duoc chi ra trong
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bang dudi diy, va lugng nudc amoniac dugc thay dbi.

Bang 28
, 3 kien ohan | IPC (%
Chét phan ung (duong luong) Qleu kién phan (4) )
Vi du ting @6.83 phut
s6 N .y
(A8-BR- | 0 NHyH,O |Nmp | NRigt dO/Thot |y poc
Rac) gian
D 0968  175mL  |3mL
|| 3.00g (0.51 (2.5 thé|(1 thé|105-115°C/21h | 91,85
duong tich) tich)
luong)
D 0968 | 105mL |3mL
5 | 3.00¢ (0.51 (3.5 thé|(1 thé|105-115°C/21h | 92,93
duong ] ,
tich) tich)
lugng)

Trong bang nay, (B)-Rac c6 nghia la hop chét raxemic c6 cong thuc (B).
Vidu 11E

(R)-8-bromo-1,2,3 4-tetrahydronaphtalen-2-ol (cong thirc (A8-BR)) (3,00 2)
thu dugc bang cach khir bing enzym theo cach twong tw nhu trong cac phuong phap ¢
vi du 10A dén vi du 10D, Cu20 (0,96 g, 0,51 duong lugng), NMP (3 mL, 1 v), va
nudc amoniac (10,5 mL, 3.5 v) duoc két hop trong thiét bi phan tGng éng day kin, va
phan tmg trong éng ddy kin dugc thuc hién & nhiét do tir 105°C dén 115°C trong 21
gidr (mot sb phan cta dung dich phan tmg dugc Jdy mau va dugc dua di phan tich
HPLC, va da xac nhan duoc rang hiéu suat TPC 1a 92,93%). Sau khi lam ngudi dung
dich phan ung, dung dich nudc chua 25 % khéi lwong natri clorua (23 mL) va 2-
metyltetrahydrofuran (2-MeTHF) (15 mL) dugc bd sung vao dung dich phan tmg va
dung dich két hop nay duogc loc, tiép theo vét liéu loc dugc rua béng 2-MeTHF (15
mL). Lép nudce va 16p hitu co dugc tach riéng, va 16p nude duge chiét bang 2-MeTHF
(15 mL, 4 lﬁn), sau d6 16p hiru co duoc két hop v6i 16p hitu co thu duoc trude do,
duoc rira bang dung dich nude chira 10 % khéi lugng NaxSO4 (15 mL), sau d6 dugc
khir mau qua CUNO (nhan hiéu) (bd loc) trong 1 gio. CUNO dugc rua bang 2-
MeTHF (15 mL), va dung moi dugc c6 dac, sau do isopropyl axetat (6 mL) dugc )
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sung, va n-heptan (1,5 mL) dugc bd sung nho giot & nhiét do 30°C dén 40°C, va hon
hop dugc khudy & cung nhiét do trong 0,5 gid. Ngoai ra, n-heptan (10,5 mL) duoc b
sung nhé giot, va hén hop duogc khqu & nhiét do tr 30°C dén 40°C trong 0,5 gio.
Ngoai ra, n-heptan (3,0 mL) duoc bd sung nho giot, va hén hop duoc khuéy & nhiét do
tr 30°C dén 40°C trong 0,5 gio. Ngoai ra, n-heptan (3,0 mL) dugc bd sung nho giot,
va hén hop dugc khudy & nhiét do tir 30°C dén 40°C trong 0,5 gid. Dung dich két hop
duoc mo ta trén diy duogc 1am lanh & 20°C trong 30 phut va dugc khuéy O nhiét do tur
15°C dén 25°C trong 1 gio. Dung dich két hop nay dugc loc, va vat liéu loc duge ria
béng n-heptan (3 mL) va dugc lam kho dé thu duoc hop chit néu ¢ dé muc nay (1,375
g, 60,1%).

Vidu 11F

(R)-8-bromo-1,2,3,4-tetrahydronaphtalen-2-ol (cong thirc (A8-BR)) (16,32 g,
dung dich NMP, ham lugng 61,1%) thu duoc béng cach khu bé'mg enzym theo cach
twong tu nhu trong cac phuong phap & vi du 10A dén vi du 10D, Cu20 (3,18 g, 0,51
duong lugng), NMP (5 mL, 0,5 v), va nuéc amoniac (35 mL, 3,5 v) duoc két hop
trong thiét bi phan tmg 6ng day kin, va phan (mg trong éng day kin dugc thyc hién &
nhiét do tir 105°C dén 115°C trong 40 gio (da xac nhan duge rang hiéu suat IPC ¢ 40
gior 1a 90,16%). Sau khi lam ngudi dung dich phan tng, dung dich nudc chtra 25 %
khéi luong natri clorua (75 mL) va 2-MeTHF (50 mL) dugc bd sung vao dung dich
phan g, va dung dich két hop nay duoc loc bang cach st dung diatomit (d4t tao
diatomit) (20,00 g), sau d6 vat liéu loc (banh loc) dugc rira bang 2-MeTHF (50 mL).
Lép nuée va 16p hitu co duge tach riéng, va 16p nude dugce chiét bang 2-MeTHF (50
mlL, 2 lﬁn), sau d6 16p hitu co dugce két hop vo6i 16p hitu co thu duge trude do, duoc
rira bing dung dich nuée chira 8 % khdi lugng Na;SO4 (50 mL, 2 1an), va 16p hitu co
(92,5% tdng luong) dwoc 14y ra, sau d6 dung dich nugce axit clohydric 0,5 M (111 mL)
duge bd sung nho giot & 5°C dén 15°C (trong trwdng hgp nay, do pH = 1,2). Lép nuée
va 16p hitu co dugc tach riéng, va 16p nudc duge chiét bang 2-MeTHF (30 mL). Dung
dich nudc chtra 10% natri hydroxit (22 mL) dugc bd sung vao 16p nude, va 16p nude
duoc chiét bing 2-MeTHF (100 mL, 50 mL, 50 mL). Sau khi két hop vdi 16p hitu co

thu duoc trude d6, 16p hitu co duge c¢d dac ¢ nhiét do 40°C hoac thép hon, va n-

111



50562 112/126

heptan (80 mL) dugc bd sung nho giot & nhiét do tir 35°C dén 45°C, sau d6 hon hop
duoc lam lanh dén 5°C. Sau do, hdn hop duogc khudy & 0°C dén 10°C trong 24 gio va
duoc thu hoi béng cach loc, va vét liéu loc dugc rua béng n-heptan (10 mL) va dugc
Jam kho dé thu duoc hop chit néu & d& muc ndy (4,50 g, 67,8%, do tinh khiét quang
hoc 99,9%).

VidullG

Phéan tmg trong 6ng day kin dugc thyuc hién trong céc diéu kién duoc chi ra

trong bang dudi day.

Bang 29

Diéu kién phan IPC (%)

Chét phan tng (duong luong) img @7,34 phut

Vidu

Nhiét do/Thoi

(AS-BR) | CwO |NH3H,O | NMP .
gian

B)

e 14568 | 162 mL |23 mL

(Dung dich 0.50
11G-1 | NMP. ham O, (3,5 thé|(0,5 thé 105-115°C/20 h | 90,87
> duong N > N >
luong lrong) tich) tich)
63,8%) ne
78,39 g
’ 15,78 g
(Dung dich 0.50 175 mL 25 mL
11G2 | NMP, ham | (3.5 thé| (0,5 thé | 105-115°C/20 h | 89,60
> duong . b X b
luong lrong) tich) tich)
63,8%) ne

(X Iy 11G-1)

Sau khi phan ung cua vi du 11G-1 két thuc va dung dich phan Gmg dugc lam
lanh, dung dich nudc chira 25 % khdi luong natri clorua (345 mL) va 2-MeTHF (250
mL) duogc bd sung vao dung dich phan tmg, va dung dich két hop nay duge loc bang
cach st dung diatomit, sau d6 vat liéu loc (banh loc) dugc rua béng 2-MeTHF (230
mL). L&p nudce va 16p hitu co dugc tach riéng, va 16p nude duge chiét bang 2-MeTHF
(230 mL, 2 lin), sau dé 16p hitu co duge két hop v6i 16p hitu co thu duge trude do dé
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thu duoc pha hitu co (11G-1).
Xt Iy 11G-2)

Sau khi phan ung cda vi du 11G-2 két thuc va dung dich phan tng dugc lam
lanh, dung dich nudc chira 25 % khéi lugng natri clorua (375 mL) va 2-MeTHF (250
mL) dugc bd sung vao dung dich phén ung, va dung dich két hop nay duge loc bang
cach sir dung diatomit, sau d6 vat liéu loc (banh loc) dugc rira bé‘mg 2-MeTHF (250
mL). Lép nuée va 16p hitu co duge tach riéng, va 16p nude duge chiét bang 2-MeTHF
(250 mL, 2 1an), sau dé 16p hitu co duge két hop v6i 16p hitu co thu dugc trude do dé
thu duoc pha hitu co (11G-2).

(Xt 1y 11G-3)

Sau khi két hop pha hitu co thu dugc trude d6 (11G-1) va pha hitu co (11G-2),
hdn hop duoc rira bing dung dich nuéce chira 8 % khéi lugng Na;SO4 (480 mL, 2 lan),
sau d6 dung dich nudc axit clohydric 0,5 M (1.156 mL) duoc bd sung nho giot, va do
pH duoc diéu chinh dén 0,88. Lop nude va 16p hitu co dugce tach riéng, va 16p nude
duoc chiét bang 2-MeTHF (290 mL). Dung dich nu6c natri hydroxit 10% (230 mL)
duge bd sung vao 16p nude, va 16p nude duge chiét bang 2-MeTHF (1.000 mL, 500
mL, 500 mL, 3 1an). Sau khi két hop véi 16p hitu co thu dugc trude do, 16p hitu co
duwoc ¢6 dic & nhiét o 40°C hogc thip hon, va n-heptan (576 mL) dugc bd sung nho
giot & 35°C dén 45°C, va sau d6 hdn hop dugc 1am lanh dén 0°C dén 10°C, duoc
khuéy & cung nhiét do, dugce thu hoi b%mg cach loc, va vét liéu loc dugc rira bé‘lng n-
heptan (96 mL) va dugc lam kho dé thu dugc hop chét néu & dé muc nay (53,55 g,
70,8%, do tinh khiét quang hoc 99,9%).

Dit liéu vé cac dic tinh vat 1y cta cong thic (B)
('H-NMR, 400 MHz, nha san xudt: Bruker, CDCls, 8 ppm)

6,91 (1H, t, ] = 7 Hz), 6,52-6,46 (2H, m), 4,19-4,04 (2H, m), 3,51 (1H, brs),
2.93-2.65 (3H, m), 2,31 (1H, dd, J = 7,16 Hz), 2,02-1,89 (1H, m), 1,85-1,65 (1H, m)

Dung dich nu6c amoniac dugce st dung trong vi du 11A dén vi du 11G 12 dung
dich nudc amoniac tir 25% dén 28%.
Vi du 12A dén vi du 12B: Téng hop (E)-2-(7-triflometylcroman-4-yliden)-N-[(7R)-7-
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hydroxy-5,6,7,8-tetrahydronaphtalen-1-yl]axetamit

[C108]

oH F OH F

F F
H
NH, T HO N o NN
o) o o) 0
B CA-1 |
Vidu 12A

Phan tmg ngung tu (cac didu kién phan tmg: 20°C dén 25°C, khudy trong 17
gi0) dugc thyc hién bang cach st dung (R)-8-amino-1,2,3,4-tetrahydronaphtalen-2-ol
(3 g) thu dugc theo cach tuong ty nhu trong (Vi du 11G), axit (E)-2-(7-
(triflometyl)croman-4-yliden)axetic (4,83 g, 1,0 duong lugng) thu dugc bang phuong
phép san xuét duge boc 16 trong WO 2007/010383, isopropanol (60,01 g: 20 1an khoi
lwong cua n6 ddi véi hop chét c6 cong thire (B)), va 4-(4,6-dimetoxy-1,3,5-triazin-2-
y1)-4-metylmorpholini clorua (DMT-MM) (6,67 g, 1,3 dwong luong). Sau khi b sung
nuéc (75 mL) vao dung dich phan tng, dung dich két hop nay duoc lam lanh dén
nhiét do tir 10°C dén 15°C, duoc khudy & cuing nhiét do trong 1 gio, duge loc, va vat
lidu loc duoc rira bang nudc va dugce lam khd ¢ 36°C trong 16 gio. 2-MeTHF (90 g)
duoc bd sung vao vat liéu loc thu dugc, va hén hop duge khqu & 70°C dén 80°C
trong 0,5 gi®, sau d6 dung dich dugc cd dac trong diéu kién 4p suat giam & nhiét do
40°C hodc thép hon cho dén khi thé tich cua dung dich 1a 6 mL. Tiép theo, sau khi
khudy dung dich c6 dic & 70°C dén 80°C trong 1 gid, dung dich duoc lam lanh dén
0°C dén 5°C, va 60 g n-heptan dugc bd sung nhé giot & cing nhiét do, sau do hdn hop
dugc khudy tiép & cling nhiét do trong 30 phut. Hon hop duoc thu hdi bang cach loc,
va vat liéu loc dugc rua bé‘lng n-heptan (9 g), va dugce lam kho dé thu duoc hop chét
néu & dé muc nay (5,96 g, do tinh khiét quang hoc 99,9%).

Vidu 12B [Mé rong quy mo]:

Phan @mg ngung tu (cdc didu kién phan tmg: 20°C dén 25°C, khudy trong 13
gi0) dugce thuc hién bang cach st dung (R)-8-amino-1,2,3.4-tetrahydronaphtalen-2-ol
(44,5 g) thu duoc theo cach twong tu nhu trong (Vi du 11G), axit (E)-2-(7-
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(triflometyl)croman-4-yliden)axetic (72,5 g, 1,0 duong luong) thu dugc bang phuong
phap san xuét dugc boc 16 trong WO 2007/010383, isopropanol (900 g: 18 lan khéi
lwong ctia né ddi véi hop chét co cong thire (B)), va 4-(4,6-dimetoxy-1,3,5-triazin-2-
yl)-4-metylmorpholini clorua (DMT-MM) (100,05 g, 1,3 duwong luong). Tién hanh xr
Iy theo vi du 12a, va nhor d6 thu duoc hop chét néu & d& muc nay (95,7 g, d6 tinh khiét
quang hoc 100%).
Dit liéu cac dic tinh vat Iy ctia hop chat c6 cong thire (1)

(Dit liéu 'TH-NMR (CDCls) (8: ppm)):

7,80-7,58 (m, 1H), 7,24-6,92 (m, 5H), 6,45 (s, 1H), 4,29 (t, 2H, ] = 6 Hz), 4,28-
4,15 (m, 1H), 3,51 (t, 2H, J = 5 Hz), 3,10-2,78 (m, 3H), 2,69-2,53 (m, 1H), 2,14-2,00
(m, 1H), 1,90-1,67 (m, 2H)

(LC-MS):

RT = 4,73 (phut), [M + H]" = 404

Db tinh khiét quang hoc ctia hop chét c6 cong thirc (I) dugc xac dinh bang cach
stt dung hé HPLC LC-VP ctia Shimadzu Corporation trong cac diéu kién sau day.

Bang 30

Cot CHIRALCEL AD-HID 4,6 x 250 mm (Daicel)

Dung moi ria gidi | Etanol

Tbc do dong 0,5 mL/pht
Nhiét do cot 40°C
Budce song do 254 nm

Hop chat duoc biéu thi bsi (1) - 10,5 pht,

Thoi gian rira gidi | Ch4t ddng phan ddi anh cta hop chét duge bicu thi béi (I) -
18,6 phut

Giai thich cac sb chi dan
1,12, 13, L4: Dau vao nito
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M1: Binh chtra nguyén liéu thd, TEMPO, va diclometan
M2: Binh chtta KBr, NaHCOs3, va nuéce

M3: Binh chtra NaClO

P1, P2, P3: Bom

T1, T2, T3: Ong lam lanh truéc

S1, S2, S3: Dung cu khuay

R1, R2, R3: Thiét bi phan tng

CD: Trbng thu hoi
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YEU CAUBAO HO

1. Phuong phap san xuét hop chét co6 cong thirc (1), phuong phap nay bao gbm:

khtt bat dbi xtng nhém keto cuia hop chét c6 cong thirc (SM8) dé thu duoc hop
chét c6 cong thic (A8);

cho hop chat c6 cong thirc (A8) phan (mg v6i nudc amoniac voi sy c6 mat cua
chat xtc tac dé thu duoc hop chét c6 cong thire (B); va

gay ra phan Gng ngung tu cua hop chét c6 cong thirc (B) hodc mudi cia né va
hop chit ¢6 cong thirc (CA-1) bing céch sit dung DMT-MM lam tac nhan ngung tu dé

thu duoc hop chit c6 cong thire (D),

Cong thuc (I):
[C109]
OH
CF,
H
NS (1)
O O
Cong thirc (SMR):
[C110]
O
X (SM8)

[trong cOong thirc (SMB), X 1a nguyén tir halogen]
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Cong thie (A8):
[C111]
OH
X (A8)

[trong cOng thic (A8), X la nguyén tir halogen. |

Cong thue (B):
[C112]
OH
NH, (B)

Cong thiic (CA-1):
[C113]

CF,

HO (CA-1)
0] O
2. Phuong phap san xuét hop chét co cong thuc (I), phuong phap nay bao gom:

cho hop chét c6 cong thitc (A8) phan tmg v6i nude amoniac voi sy 6 mat cua
chét xtic tac dé thu duoc hop chit c6 cong thic (B); va

gdy ra phan tmg ngung tu cua hop chét c6 cong thirc (B) hoac mudi cta n6 va
hop chat ¢6 cong thirc (CA-1) bang cach st dung DMT-MM lam tac nhan ngung tu dé
thu duge hop chit c6 cong thic (1),
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Cong thuce (I):
[C114]
OH
CF,
H
NS (1
O O
Cong thuc (A8):
[C115]
OH
X (A8)

[trong cOng thirc (A8), X la nguyén tir halogen. |

Cong thuce (B):
[C116]
OH
NH, (B)

Cong thuc (CA-1):
[C117]
CF;

HO (CA-1)

o) o)

3. Phuong phap san xuét hop chét c6 cong thic (I), phuong phap nay bao gbm:

gdy ra phan Uing ngung tu cua hop chét c6 cong thirc (B) hodc mudi ctia né va
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hop chét ¢6 cong thitc (CA-1) bing céch sit dung DMT-MM lam téc nhan ngung tu dé
thu duoc hgp chét co cong thire (1),

Cong thuce (I):
[C118]
OH
CF,
H
NS (1
O O
Cong thuce (B):
[C119]
OH
NH; (B)
Cong thuc (CA-1):
[C120]
CF,
HO (CA-1)
o) 0]

4. Phuong phap san xuét hop chét c6 cong thire (B), phuong phép nay bao gom:

khir bat déi xtmg nhom keto ctia hop chét c6 cong thire (SM8) dé thu dwoc hop
chét co cong thirc (A8); va

cho hop chat c6 cong thirc (A8) phan Gmg véi nudc amoniac v6i sy ¢6 mat cua

chét xtc tac dé thu dugc hop chét c6 cong thirc (B),
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Cong thtrc (B):
[C121]
OH
NH, (B)
Cong thire (SM8):
[C122]
0]
X (SM8)

[trong cOng thirc (SM8), X 1a nguyén tir halogen. ]

Cong thuc (A8):
[C123]
OH
X (A8)

[trong cOng thirc (A8), X 1a nguyén tir halogen].
5. Phuong phép san xuét hop chét co cong thirc (B), phuong phap nay bao gom:

cho hop chat c¢6 cong thitc (A8) phan tng véi nudc amoniac v6i sur cO mat cua

chét xuc tac dé thu dugc hop chét c6 cong thirc (B),
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Cong thuce (B):
[C124]

OH

NH, (B)

Cong thuce (A8):
[C125]

OH

X (A8)

[trong cOng thirc (A8), X 1a nguyén tir halogen].
6. Phuong phap san xuat hop chét c6 cong thirc (A8), phuong phap nay bao gom:

khir bat déi xtmg nhém keto ciia hop chét c6 cong thire (SM8) d thu duge hop
chét ¢6 cong thirc (A8),

Cong thirc (A8):
[C126]

OH

X (A8)

[trong cOng thitc (A8), X 1a nguyén tir halogen]
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Cong thure (SM8):
[C127]
o)
X (SM8)

[trong cOng thirc (SM8), X 1a nguyén tir halogen].

7. Hop chét ¢6 cong thiic (A8):
[C128]

OH

X (A8)

[trong cOng thirc (A8), X 1a nguyén tir halogen].
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Fig. 1
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Fig. 3






