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(54) PHUGNG PHAP PIEU CHE HGP CHAT 2-AMINO-N-(2,2,2-
TRIFLOETYL)AXETAMIT

(57) Sang ché dé cap dén phuong phap diéu ché hop chit co cong thic 1 va 1A. Phuong

phap thtr nhit st dung nhém bao vé amin benzyl carbamat va hop chét trung gian ¢ cong

thirc 4. Phuong phép thir hai st dung nhém bao vé tert-butyl carbamat amin va hop chat

trung gian c6 cong thirc 7. Phuong phap thtr ba st dung nhém bao v¢ dibenzyl amin.
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1A

Sang che cling dé cdp dén hop chat phenylmetyl N-[2-0x0-2-[(2,2,2-
trifloetyl)amino]etyl]carbamat (hop chat c6 cong thirc 4).
Ngoai ra, sang ché ciing dé cap dén phuong phéap diéu ché hop chét c6 cong thirc 14 tir
hop chét co cong thu’c 15va h0'p chat c6 cong thue 1 hodc 1A.
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Linh vuc ky thuat duoc dé cap
Séng ché dé cap dén phuong phdp diéu ché 2-amino-N-(2,2,2-
trifloetyl)axetamit va cdc mudi clia nd.

Tinh trang k¥ thuat ciia sang ché

2-amino-N-(2,2,2-trifloetyl)axetamit va cdc mudi clia né 1a cic hop chat
hitu ich. Luén mong mudn c6 cdc phuong phédp diéu ché cic hop chat hitu ich.
Ngoai ra, khi tng dung thuc t€ cdc phuong phdp, vin cin c6 céc hop chat trung
gian dé sit dung 1am nguyén liéu ban d4u va trong cdc budc clia phuong phép
diéu ch& hgp chat.

V4n cin c6 phuong phép diéu ch€ 2-amino-N-(2,2,2-trifloetyl)axetamit va
céc mu6i clia né. Ciling cn ¢ cic hop chét trung gian ¢ thé ding 1am nguyén
liéu ban ddu va trong céc budc khdc nhau ctia phuong phép diéu ch€ 2-amino-
N-(2,2,2-trifloetyl)axetamit va cdc mu6i cua né.

Ban chat ky thuat cia sang ché

Vi vay, mot muc dich clia sing ché 1a dé xuft phuong phép di€u ché 2-
amino-N-(2,2,2-trifloetyl)axetamit va cdc mudi ctia nd.

Ngoai ra, mot muc dich khéc clia séng ch€ 1a d€ xuat hop chat trung gian
cho phuong phép diéu ché nay.

Séng ché dé xuét phuong phép di€u ch€ hop chat cé cong thic 1:

0]
H)N \/U\
g/\CF3

1
bao gém budc (A) cho hop chét c6 cong thic 2:

©\/O\g/§\)l\on

2
ti€p xic v6i hop chat c6 cong thiic 3:
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HzN/\CF3
HCl1 3
va chét phan ing ngiu hop dé thu dugc hgp chét trung gian c6 cong thirc 4 véi su
c6 mat cua bazo:

(B) cho hop chat trung gian c6 cong thic 4 ti€p xdc véi hydro véi su c6 mit cia
chat xiic tic thity phan d€ thu dugc hop chat c6 cong thic 1,
va (C) tuy y cho hop chat c6 cong thic 1 ti€p xic véi axit c6 cong thic 5:

HX

S
trong d6 X 1a Cl, Br, CF3CO», CH3S03, (S04)1/2 hoac (PO4)1/3
dé thu dugc hop chat c6 cong thic 1 & dang musi HX (tirc 12 cong thic 1A):

(0)
HZN\)I\ N
HX § B

1A
Sdng ch€ ciing dé xudt hgp chit méi phenylmetyl N-[2-oxo0-2-[(2,2,2-
trifloetyl)amino]etyl]carbamat (hop chat c6 cong thiic 4) c6 thé ding 1am hop chat
trung gian cho phuong phap néu trén.
Sang ché ciing d€ xuat phuong phap diéu ch& hop chat c6 cong thirc 1A:

0
H2N\/lk P
HX ¥ B

1A
trong d6 X 1a Cl, Br, CF3CO7, CH3S03, (S04)1/2 hodc (PO4)1/3.
bao gom budce (A1) cho hop chit c6 cong thic 8:

0
H
H;C_ _O N\)J\
X \”/ OH
HsC
CH; O

8
ti€p xic vGi hop chat c6 cong thitc 3:
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N O CF;
HCl 4

va chét phan tng ngiu hgp dé thu dugc hgp chit trung gian cé cong thiic 7 véi su
c6 mit cta bazo:

0
me_o N
3
\”/ N cr,
H3C H
CH; O
7

va (B1) cho hop chat trung gian c6 cong thiic 7 tiép xic vdi axit c¢6 cong thic 5:
HX

5
Sang ché ciing d€ xudt phuong phép diéu ché€ hgp chit c6 cong thiic 14:

0
H
F3C\/N\“/\N
H
0 CHj
14 o)

bao gébm budc cho hop chit c6 cong thitc 15:
HO
. CH;

15 3
ti€p xtic v6i hop chit c6 cong thitc 1 hoac 1A:

0O 0
HzN\/U\ /\ HzN\)J\ /\
N CF N CF
H 3 HX H 3

1 1A
trong d6 X la Cl, Br, CF3COy, CH3S03, (SO4)1/2 hoic (PO4)1/3
va chat phan ing ngau hop vdi su ¢6 mit ciia bazo.

Mo ta chi tié€t sang ché
Céc thuat ngit sir dung trong tai liéu nay nhu "bao gébm", "gébm" "gém cé",

"bao gom ca", "c6", "dang c6", "chia" hodc "dang chia" hodc dang thitc bt ky

"o
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khac clia ching duge dung dé chi viéc bao gém khong loai trir. Vi du: mot thanh
phan, quy trinh, phuong phdp, vat phdm hodc thiét bi bao gém cic yéu t6 khong
nhéat thi€t chi giéi han & céc yéu t6 d6 ma cdn c6 thé bao gém cic yéu t6 khac
khong dugc liét ké ro rang hodc von cé san trong thanh phin, quy trinh, phuong
phap, vat phdm hodc thiét bi néu trén. Tiép theo, trix khi c6 quy dinh khac, "hoic"
c6 nghia la "hoac bao gébm" cht khong phai 12 "hoac loai trir". Vi du: diéu kién "A
hoac B" ddp ting mot trong cic tinh huéng sau: A ding (hodc c6 mat) va B sai
(hoac khong c6 mat), A sai (hoac khong cé mat) va B ding (hoac cé mit) va ca A
va B déu ding (hodc c6 mat).

Ngoai ra, cdc mao tir bat dinh "mot" ding truéc mot yé&u t6 hoac thanh phan
cua sdng ch€ khong nham gi6i han trudng hop (tdc 12 s6 14n xuét hién) chia yéu
t0 hodc thanh phan d6. Do d6, nén hiéu "mot" 1a bao gdm mot hoic cé it nhat
mot va hinh thic s6 it clia y&u t6 hoac thanh phan ciing bao ham s6 nhiéu trir khi
con s6 d6 c6 nghia r6 rang 1a s6 it.

Thuat ngit “chét phan tng ngiu hop” ding dé chi chat phan tng duoc st
dung dé hoat héa nhém chic axit carboxylic dé tao diéu kién thuan loi cho viéc
ngung tu n6 bang nhém chitc amin dé tao ra lién két amit.

Hop chit c6 cong thitc 1 & dang mudi HX 13 hop chat ¢6 cong thitc 1A:

o) 0]
HZN\/U\ P HZN\)J\ P
N CF N CF
H 3 HX H 3

1 1A
trong d6 X la Cl, Br, CF3CO, CH3S03, (SO4)1/2 hoac (PO4)1/3.
Hop chat c6 cong thic 1A nghia 12 mudi cta hgp chat ¢6 cong thiic 1 va
Theo cach khic, n6 c6 thé dugc mo ta 1a cong thitc 1AA duoc thé hién dudi day:

0
H3N\)j\
® N cr,
e X H

1AA
trong d6 X la Cl, Br, CF3CO2, CH3S03, (SO4)1/2 hodc (PO4)1/3.
Khi X dugc chi dinh 1a (SO4)1/p nghia 1a axit sulfuric tao ra mudi sulfat
bang hop chét c6 cong thic 1 dugc thé hién dudi day; trong d6 hai c4u tric nay lan
luot twong ting véi cong thitc 1AA va Cong thitc 1A.

Q 0
H3N\)]\ 20
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Hop chat ¢ cong thitc 1 1a 2-amino-N-(2,2,2-trifloetyl)axetamit. Hgp chat
c6 cong thic 1A la 2-amino-N-(2,2,2-trifloetyl)axetamit hydroclorua. Hgp chit c6
cong thic 4 13 phenylmetyl N-[2-oxo-2-[(2,2,2-trifloetyl)amino]etyl]carbamat.
Hop chat c6 cong thiic 14 1a 4-axetyl-N-[2-o0x0-2-[(2,2,2-trifloetyl)amino]etyl]-1-
naphtalen-carboxamit.

Cac phuong an theo sang ché bao gom:

Phuong an 1.0. Phuong phap dugc mo ta trong bude (A) cua phian Ban chit ky
thuat cta sang ché, trong d6 hgp chat c6 cong thic 2 va 3 va chat phan
tng ngau hgp duoc tiép xic véi su ¢6 mat cia bazo va dung moi khong
thé tron 14n duoc véi nudc.

Phuong 4n 1.1. Phuong phap theo Phuong 4n 1.0 trong d6 dung moi khong thé-
tron 1an duoc véi nude bao gom etyl axetat hoac iso-propyl axetat.

Phuong 4n 1.2. Phuong phdp theo Phuong 4n 1.1 trong d6 dung moi khong thé
tron 1an dugc v6i nuGe bao gom etyl axetat.

Phuong an 1.3. Phuong phap duoc mo ta trong bude (A) ctia phan Ban chat k¥
thuat ctia sdang ché& hoic theo phuong an bat ky trong s6 cac Phuong 4an

-tir 1.0 dén 1.3 trong d6 chit phan tng ngidu hop bao gém iso-butyl
clofomat hoac N,N’-carbonyldiimidazol.

Phuong an 1.4. Phuong phap theo Phuong 4n 1.3 trong d6 chét phan ting ngiu
hgp bao gobm N,N’-carbonyldiimidazol.

Phuong an 1.5. Phuong phap duoc mo ta trong budc (A) cta phan Ban chat k¥
thuat cia sang ché& hoac theo phuong an bat ky trong s6 cdc Phuong an
tir 1.0 dén 1.4 trong d6 bazo bao gom chat phan dng bazo ngoai hop
chat c6 ngudn goc tir chat phan tng ngiu hop.

Phuong an 1.6. Phuong phéap theo Phuong an 1.5 trong d6 chit phan ting bazo
bao gom trietylamin hoac N,N-diisopropyletylamin.

Phuong an 1.7. Phuong phéap theo Phuong 4n 1.6 trong d6 chat phan ung bazo
bao gom trietylamin.

Phuong an 1.8. Phuong phap duoc mo ta trong budc (A) clia phan Ban chat k§
thuat cia sang ché hoac theo phuong an bat ky trong s6 cic Phuong an
tir 1.0 dén 1.7 trong d6 bazo dugc din xuit tir chit phan dng ngiu hop
va chat phan tng ngiu hop 1a N,N'-carbonyldiimidazol.

Phuong an 1.9. Phuong phap duoc mo ta trong budc (A) clia phan Ban chat k§
thuat cta sang ch€ hodc theo phuong an bat ky trong s6 cic Phuong an
tir 1.0 dén 1.8 trong d6 hop chit c6 cong thitc 2 trude tién dugc cho tiép
xtic v6i chét phan dng ngiu hop dé tao ra hén hop (tic 1a chita axyl
imidazol ¢ cong thitc 6) va tiép theo hop chat c6 cong thitc 3 duoc bd
sung vao hon hgp véi su ¢6 mait cha bazo.
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Phuong an 1.10. Phuong phap duoc mo ta trong budc (A) ciia phan Ban chat
k¥ thuat cia sang ch€ hoac theo phuong an bat ky trong s6 cac Phuong
an tir 1.0 dén 1.9 trong d6 hén hop & nhiét do it nhat 1a 15°C.

Phuong 4n 1.11. Phuong phdap dugc mo ta trong budc (A) cta phan Béan chat
k¥ thuat cua sang ch€ hoac theo phuong an bat ky trong s6 cac Phuong
an tir 1.0 dén 1.10 trong d6 hén hop & nhiét do khong vuot qua 40°C.

Phuong dn 1.12. Phuong phap dugc mo ta trong bude (A) cla phan Ban chat
k¥ thuat cua sdng ch€ hoac theo phuong 4n bat ky trong s6 cac Phuong
an tir 1.0 dén 1.11 trong d6 ty 1& mol giita chat phan Gng ngiu hop va
hop chét c6 cong thic 2 ndm trong khoang tir 1.0 dén 1.1.

Phuong 4n 1.13. Phuong phap dugc mo ta trong bude (A) cia phan Ban chat
k¥ thuat cia sdng ch€ hoac theo phuong 4n bét ky trong s6 cac Phuong
an tir 1.0 dén 1.12 trong d6 ty 1& mol gitta hop chat c6 cong thitc 3 va
hop chét c6 cong thitc 2 1a khoang 1,0.

Phuong an 1.14. Phuong phdp duoc mo ta trong budc (B) cia phan Béan chat
k¥ thuat cia sang ché, trong d6 hop chat c6 cong thiic 4 va hydro duoc
ti€p xdc vdi su ¢ mat clia chat xidc tic thuy phan va dung moi khong
thé tron 14n duoc véi nudc.

Phuong 4n 1.15. Phuong phdp theo Phuong 4n 1.14 trong d6 dung moi khong
thé tron 14n duoc véi nuSe bao gom etyl axetat hoic iso-propyl axetat.

Phuong 4n 1.16. Phuong phép theo Phuong 4n 1.15 trong d6 dung moi khong
thé tron 14n dugc v6i nuSc bao gom etyl axetat.

Phuong an 1.17. Phuong phap dugc mo ta trong bude (B) clia phian Ban chat
k¥ thuat cia sang ché hoac theo phuong an bat ky trong s6 cac Phuong
an tir 1.14 dén 1.16 trong d6 chat xidc tac thliy phan 1a chat xic tic kim
loai quy hoac chit tro xvc tdc kim loai quy.

Phuong 4n 1.18. Phuong phéap theo Phuong dn 1.17 trong d6 chat xtc tac thuy
phan 1a paladi trén cacbon.

Phuong 4n 1.19. Phuong phap theo Phuong an 1.18 trong d6 chat xtc tac thuy
phéan 1a paladi 5% hoac 10% trén cacbon.

Phuong 4n 1.20. Phuong phap dugc mo ta trong buée (B) cua phan Ban chat
k¥ thuat cia sing ché hoac theo phuong an bat ky trong s6 cac Phuong
an tr 1.14 dén 1.19 trong d6 su thuy phan dugce thuc hién & nhiét do
moi trudng.

Phuong an 1.21. Phuong phdp dugc mo ta trong budc (B) ciia phan Ban chat
k¥ thuat cia sang ché hoac theo phuong an bat ky trong s6 cac Phuong
an tir 1.14 dén 1.20 trong d6 su thily phan dugc thuc hién & ap suat khi
quyén dén 50 psi.

Phuong 4n 1.22. Phuong phap theo Phuong an 1.21 trong d6 su thiy phéan
duoc thuc hién & 4p suat khi quyén.
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Phuong 4n 1.23. Phuong phap dugc mo ta trong bude (C) cia phan Ban chat
k¥ thuit cua sang ché, trong d6é hgp chat c6 cong thic 1 duge cho tiép
xiic Vi axit c¢6 cong thiic 5 v6i su c6 mat clia dung moi khong thé tron
1an dugc v6i nudbe.

Phuong 4n 1.24. Phuong phdp theo Phuong 4n 1.23 trong d6 dung méi khong
thé tron 14n dugc vé6i nuéc bao gom etyl axetat hodc iso-propyl axetat.

Phuong 4n 1.25. Phuong phép theo Phuong 4n 1.24 trong d6 dung méi khong
thé tron 14n duoc vé6i nuée bao gom etyl axetat.

Phuong 4n 1.26. Phuong phdp dugc mo ta trong buGc (C) cia phan Ban chat
ky thuét clia sang ché hoac theo phuong 4n bat ky trong s6 cidc Phuong
an tir 1.23 dén 1.25 trong d6 axit c6 cong thic 5 bao gom hydro clorua,
hydro bromua, axit trifloaxetic, axit sulfuric, axit metan sulfonic hoac
axit phosphoric.

Phuong 4n 1.27. Phuong phap theo Phuong 4n 1.26 trong d6 axit c6 cong thic
5 bao goém hydro clorua, hydro bromua va axit sulfuric.

Phuong 4n 1.28. Phuong phap theo Phuong 4n 1.27 trong d6 axit c6 cong thiic
5 bao gom hydro clorua.

Phuong 4n 1.29. Phuong phdp theo Phuong 4n 1.28 trong d6 hydro clorua 1a &
dang dung dich nuéc (tic 1a axit clohydric).

Phuong 4n 1.30. Phuong phap theo Phuong 4n 1.28 trong d6 hydro clorua la
khan (tirc 12 khi hydro clorua).

Phuong an 1.31. Phuong phap dugc mo ta trong budc (C) cia phan Ban chat
k¥ thuat clia sang ché hoac theo phuong an bat ky trong s6 cac Phuong
an tir 1.23 dén 1.30 trong d6 hén hgp & nhiét do it nhat 1a 20°C.

Phuong 4n 1.32. Phuong phdp dugc mo ta trong budc (C) cia phian Ban chat
ky thuat cla sang ché hoac theo phuong 4n bat ky trong s& cdc Phuong
an tir 1.23 dén 1.31 trong d6 hon hop & nhiét do khong vuot qua 45°C.

Phuong 4n 1.33. Phuong phdp dugc mo ta trong budc (C) cla phan Ban chat
k¥ thuit ciia sing ché€ hoac theo phuong an bat ky trong s6 cidc Phuong
an tir 1.23 dén 1.32 trong d6 ty 1é mol giita hop chat c6 cong thitc 1 va
axit cé cong thitc 5 1a it nhat 1,0.

Phuong an 1.34. Phuong phap dugc mo ta trong buée (C) cua phan Ban chat
k¥ thuit ciia sing ché€ hoac theo phuong an bit ky trong s6 cac Phuong
an tir 1.23 dén 1.33 trong d6 ty 1é mol giita hop chat c6 cong thic 1 va
axit c6 cong thitc 5 khong vuot qua 5,0.

Phuong 4n 2.0. Phuong phap dugc mo ta trong budc (Al) cua phan Ban chét
k¥ thuat cua sang ché, trong d6 hop chat cé cong thitic 8 va 3 va chat
phan ng ngau hgp duoc ti€p xidc véi su ¢ mat cta bazo va dung moi
khong thé tron 14n duoc véi nudc.
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Phuong 4n 2.1. Phuong phap theo Phuong 4n 2.0 trong d6 dung moi khong thé
tron 1an duge v6i nuGe bao gém etyl axetat hodc iso-propyl axetat.
Phuong 4n 2.2. Phuong phép theo Phuong 4n 2.1 trong d6 dung moi khong thé

tron 14n duge v6i nude bao gém etyl axetat.

Phuong 4n 2.3. Phuong phap dugc mo ta trong budc (Al) clia phan Ban chat
k¥ thuat clia sdng ch& hoac theo phuong 4n bat ky trong s6 cdc Phuong
an tir 2.0 dén 2.2 trong d6 hop chat c6 cong thiic 8 trude tién dugc cho
ti€p xtc v6i chét phan tng ngiu hgp dé tao ra hén hop (titc 1a chita axyl
imidazol c6 cong thitc 9) va ti€p theo hop chat ¢6 cong thitc 3 dugc bd
sung vao hén hop.

Phuong 4n 2.4. Phuong phap dugc mo ta trong buGc (Al) cta phian Ban chat
k¥ thuat clia sdng ché hodc theo phuong 4n bat ky trong s6 cac Phuong
dn tr 2.0 dén 2.3 trong d6 chat phan Gng ngiu hop bao gébm iso-butyl
clofomat hoac N,N’-carbonyldiimidazol.

Phuong 4n 2.5. Phuong phép theo Phuong 4an 2.4 trong d6 chat phan ing ngiu
hgp bao gom N,N’-carbonyldiimidazol.

Phuong 4an 2.6. Phuong phip dugc mo ta trong bude (A1) clia phan Ban chat
k¥ thuat cta sang ché€ hoac theo phuong 4n bat ky trong s6 cdc Phuong
an tir 2.0 dén 2.5 trong d6 bazo bao goém chat phan Gng bazo ngoai hop
chat c¢6 nguén goc tir chat phan ting ngiu hop.

Phuong 4n 2.7. Phuong phdp theo Phuong 4n 2.6 trong d6 chat phan iing bazo
bao gom trietylamin hoac N,N-diisopropyletylamin.

Phuong 4n 2.8. Phuong phdp theo Phuong 4n 2.7 trong d6 chat phan ng bazo
bao goém trietylamin.

Phuong 4n 2.9. Phuong phap dugc mo ta trong buGe (Al) ctia phan Ban chat
k§ thuat cia sang ché€ hoac theo phuong 4n bat ky trong s6 cdc Phuong
an tir 2.0 dén 2.8 trong d6 bazo dugc din xuét tir chit phan tng ngiu
hop va chat phan ng ngiu hop 1a N,N'-carbonyldiimidazol.

Phuong 4n 2.10. Phuong phip dugc mo ta trong bude (A1) clia phan Ban chat
k§ thuét cta sidng ch€ hoac theo phuong an bat ky trong s6 cac Phuong
an tir 2,0 dén 2,9 trong d6 hop chit c6 cong thitc 8 trude tién duoc cho
ti€p xiic v6i chat phan tng ngiu hop dé tao ra hdn hop va tié€p theo hop
chét c6 cong thitc 3 dugc bé sung vao hdn hop véi su ¢6 mit clia bazo.

Phuong 4n 2.11. Phuong phdp dugc mo ta trong budc (Al) clia phan Ban chat
k¥ thuat clia sing ch& hoac theo phuong 4n bat ky trong s6 cac Phuong
an tir 2.0 dén 2.10 trong d6 hén hop & nhiét do it nhat 1a 15°C.

Phuong 4n 2.12. Phuong phép dugc mé ta trong budc (Al) cha phan Ban chit

- k¥ thuat cta séng ché hodc theo phuong 4n bat ky trong s6 cic Phuong
an tir 2.0 dén 2.11 trong d6 hén hop & nhiét do khong vuot qua 40°C.
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Phuong 4n 2.13. Phuong phap dugc mo ta trong buée (Al) cua phan Ban chat
k§ thuat ctiia sdng ché€ hoac theo phuong 4n bat ky trong s6 cdc Phuong
an tr 2.0 dén 2.12 trong d6 ty 1é mol gifta chét phan ing ngiu hop va
hgp chat c6 cong thic 8 1a khoang 1,0.

Phuong 4n 2.14. Phuong phdp dugc mo ta trong budc (A1) cta phan Ban chat
k§ thuat caa sang ch€ hoac theo phuong an bat ky trong s6 cdc Phuong
an tir 2.0 dén 2.13 trong d6 ty 16 mol giita hop chat c6 cong thirc 3 va
hgp chat c6 cong thitc 8 1a khoang 1,0.

Phuong 4n 2.15. Phuong phdp dugc mo ta trong buéc (B1) chia phan Ban chat
k§ thuat cia sang ché, trong d6 hop chat c6 cong thitc 7 va 5 dugce tiép
xiic v6i su ¢ mit clia dung moi khong thé tron 14n duoc véi nuée.

Phuong 4n 2.16. Phuong phédp theo Phuong 4n 2,15 trong d6 dung moi khong
thé tron 14n dugc véi nuéc bao gém etyl axetat hodc iso-propyl axetat.

Phuong 4n 2,17. Phuong phédp theo Phuong an 2,16 trong d6 dung moi khong
thé tron 14n dugc véi nuéc bao gém etyl axetat.

Phuong 4n 2.18. Phuong phidp dugc mo ta trong budc (B1) cha phan Ban chit
k¥ thuat cta sang ché€ hoac theo phuong an bat ky trong s6 cdc Phuong
an tlr 2.15 dén 2.17 trong d6 axit c¢6 cong thitc 5 bao gébm hydro clorua,
hydro bromua, axit trifloaxetic, axit sulfuric, axit metan sulfonic hoic
axit phosphoric.

Phuong 4n 2.19. Phuong phédp theo Phuong 4n 2.18 trong d6 axit c6 cong thic
5 bao gbém hydro clorua, hydro bromua va axit sulfuric.

Phuong dn 2.20. Phuong phap theo Phuong 4n 2.19 trong d6 axit c6 cong thic
5 bao gém hydro clorua.

Phuong 4n 2.21. Phuong phap theo Phuong dn 2.20 trong d6 hydro clorua 1a &
dang dung dich nudc (tic 1a axit clohydric).

Phuong 4n 2.22. Phuong phdp theo Phuong an 2.20 trong d6 hydro clorua la
khan (tic 12 khi hydro clorua).

Phuong 4n 2.23. Phuong phiap dugc mo ta trong budc (B1) cia phidn Ban chat
k§ thuat caa sang ch& hoac theo phuong dn bat ky trong s6 cdc Phuong
an tir 2.15 dén 2.22 trong d6 hon hop & nhiét do it nhat 1a 20°C.

Phuong 4n 2.24. Phuong phap dugc mo ta trong bude (B1) clia phan Ban chat
k§ thuét cta sang ché€ hoac theo phuong 4n bat ky trong s6 cdc Phuong
an tr 2.15 dén 2.23 trong d6 hén hgp & nhiét do khong vuot qua 45°C.

Phuong 4n 2.25. Phuong phip dugc mo ta trong budc (Bl) ciia phan Ban chat
k¥ thuat cuia sang ch& hoac theo phuong 4n bét ky trong s6 cdc Phuong
an tr 2.15 dén 2.24 trong d6 ty 1& mol giita hop chét c¢6 cong thitc 7 va
axit c6 cong thitc 5 1a it nhat 1,0.

Phuong 4n 2.26. Phuong phap dugc mo ta trong buée (B1) ciia phan Ban chat
k¥ thuat ctia sang ché€ hoac theo phuong 4n bat ky trong s6 cic Phuong
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an tr 2.15 dén 2.25 trong d6 ty 1& mol giita hop chat c6 cong thitc 7 va
axit c6 cong thitc 5 khong vuot qua 5,0.

Phuong 4n 3.0. Phuong phip da dugc mo ta trong phan Ban chat ky thuat clia
sdng ch& dé diéu ch€ hop chit c6 cong thitc 14 trong d6 hop chat c6
cong thitc 1 hodc 1A va Cong thitc 15 va chét phan ting ngau hop duoc
ti€p xiic v4i su c6 mat cla bazo va dung moi c6 thé tron 14n véi nude
phan cuc khong proton.

Phuong 4n 3.1. Phuong phdp theo Phuong dn 3.0 trong d6 dung moi c6 thé
tron 14n dugc v6i nude phan cuc khong proton bao gébm axetonitril,
tetrahydrofuran hoac dioxan.

Phuong 4n 3.2. Phuong phép theo Phuong 4n 3.1 trong d6 dung moi c6 thé
tron 14n dugc véi nude phan cuc khong proton bao gém axetonitril.

Phuong 4n 3.3. Phuong phdp da dugc mo ta trong phan Ban chat k§ thuat cia
séng ch& dé diéu ché& hop chét c6 cong thitc 14 hoic phuong 4n bat ky
trong s6 cic Phuong 4n tir 3.0 dén 3.2 trong d6 chat phan Gng ngiu hop
bao gom iso-butyl clofomat hoic N,N'-carbonyldiimidazol.

Phuong 4n 3.4. Phuong phép theo Phuong 4n 3.3 trong d6 chat phan tng ngau
hgp bao gébm N,N'-carbonyldiimidazol.

Phuong é4n 3.5. Phuong phip da dugc mo ta trong phan Ban chit k¥ thuat cla
sang ch& dé diéu ché€ hgp chat c6 cong thic 14 hoic phuong 4n bt ky
trong s6 cdc Phuong an tir 3.0 dén 3.4 trong d6 bazo bao gébm chat phan
iing bazo ngoai hgp chat c6 nguén gbc tir chat phan tng ngiu hop.

Phuong é4n 3.6. Phuong phédp theo Phuong 4n 3.5 trong d6 chét phan ing bazo
bao gom trietylamin hodac N,N-diisopropyletylamin.

Phuong é4n 3.7. Phuong phép theo Phuong an 3.6 trong d6 chét phan ing bazo
bao goém trietylamin.

Phuong 4n 3.8. Phuong phip da dugc mo ta trong phan Ban chit k¥ thuat clia
séng ch& dé diéu ché& hgp chat c6 cong thiic 14 hoac phuong 4n bat ky
trong sO cac Phuong an tir 3.0 dén 3.7 trong d6 bazo dugc din xuat tir
chiat phan tng ngiu hop va chat phan tUng ngiu hop 1a N,N'-
carbonyldiimidazol.

- Phuong 4n 3.9. Phuong phip da dugc mo ta trong phan Ban chat k§ thuat cia
séang ch& dé diéu ch& hop chit c6 cong thitc 14 hoac phuong 4n bat ky
trong s6 cac Phuong an tir 3.0 dén 3.8 trong d6 hop chét c6 cong thitc
15 trude tién dugc cho ti€p xiic v6i chét phan ing ngiu hop dé tao ra
hén hop (tic 1a chia axyl imidazol c6 cong thic 16) va tiép theo hop
chit c6 cong thic 1 hodc 1A dugc bd sung vao hén hop véi su c6 mat
cla bazo.

Phuong 4n 3.10. Phuong phdp da dugc mo ta trong phan Ban chét k§y thuat cliia
séng ché dé diéu ch& hgp chat c6 cong thic 14 hodc phuong 4n bat ky
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trong s6 cac Phuong 4n tir 3.0 dén 3.9 trong d6 hop chat c6 cong thic 1
hodc 1A dugc bé sung vao hén hop dudi dang chat rin hodc dung dich
trong dung moi c6 thé tron 14n dugc vé6i nuéc phan cuc khong proton.

Phuong 4n 3.11. Phuong phap da dugc mo ta trong phan Ban chat k§ thuat cta
sang ché& dé diéu ché€ hop chit c6 cong thitc 14 hodc phuong an bat ky
trong s6 cac Phuong 4n tir 3.0 dén 3.10 trong d6 hop chat c6 cong thiic
1 hodc 1A dugc bé sung vao hén hop duéi dang dung dich hoic huyén
phu dac trong nude.

Phuong 4n 3.12. Phuong phdp da duoc mo ta trong phin Béan chat ky thuat cia
sang ch& dé diéu ché€ hop chit c6 cong thitc 14 hodc phwong 4n bat ky
trong s6 cdc Phuong 4n tr 3.0 dén 3.12 trong d6 hon hop & nhiét do it
nhit 12 20°C.

Phuong an 3.13. Phuong phap da dugc mo ta trong phan Ban chat k§ thuat cta
séng ché& dé diéu ché& hop chit c6 cong thitc 14 hoac phuong 4n bat ky
trong s6 cic Phuong 4n tir 3.0 dén 3.12 trong d6 hén hop & nhiét do
khong vuot qua 45°C.

Phuong an 3.14. Phuong phap da dugc mo ta trong phan Ban chat ky thuét caa
sang ch& dé diéu ché hop chit c6 cong thic 14 hodc phuong 4n bat ky
trong s6 cac Phuong 4n tir 3.0 dén 3.13 trong d6 ty 1é mol giita chat
phén tng ngiu hop va hop chit cé cong thitc 15 ndm trong khoang tir
1,0 dén 1,1.

Phuong an 3.15. Phuong phap da dugc mo ta trong phan Ban chit ky thuat cua
sang ch& dé diéu ché hop chét c6 cong thic 14 hodc phuong 4n bat ky
trong s6 cac Phuong 4n tir 3.0 dén 3.14 trong d6 ty 1¢ mol giita hop chit
c6 cong thitc 1 hoac 1A va hop chat c¢6 cong thitc 15 1a khoang 1,0.

Cac phuong 4n theo sang ché nay, bao gom cac Phuong 4n 1.0-3.15 trén day
ciing nhu cic phuong 4n khac bat ky duoc mo ta & day, c6 thé duoc két hop theo
cach bat ky, va phan mo ta vé cdc thay ddi clia cdc phuong 4n khong nhitng gin
lién véi cac phuong phap di€u ché hop chat c6 cong thirc 1, 1A va 14 néu trén ma
con gén lién véi hop chét ban ddu va hop chat trung gian c6 thé dung dé diéu ché
hop chat c6 cong thitc 1, 1A va 14 bing cdc phuong phéap nay.

Trong cic So d6 1-9 sau xéc dinh cia X trong hop chat cé cong thitc 1 dén
16 1a nhu dugc xac dinh trén day trong phan Ban chit k§ thuat cta sdng ché va
phin mo ta vé€ cdc Phuong 4n, trir khi c6 quy dinh khéc.

Theo phuong phap theo sang ché, nhém bao vé amin benzyl carbamat (CBZ)
duoc st dung dé diéu ché hop chit c6 cong thitc 1 nhu duoc thé hién trong cic So
d6 1 va 2. Hop chat c6 cong thiic 1 ¢6 thé duoc phan ng tiép vdi axit dé tao ra
mudi axit ¢6 cong thiic 1A nhu duge thé hién trong So d6 3 (xem cédc Vi du tdng
hop 1 va 2).
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Bué6c B clia phuong phép theo sdng ché bao gém viéc loai bd nhém bio vé
benzyl carbamat trong hop chét trung gian c6 cong thitic 4 nhd thiy phan dé thu
dugc hgp chat amin tu do ¢6 cong thic 1 nhu dugc thé hién trong So do 1.

Sodo 1

0
oM i
/\ H2
N CF HZN\)J\
\ﬂ/ H 3 N~ cr

o H
chat xic tdc thiy phan
4 1

Y

3

Loai bé nhém bao vé benzyl carbamat c6 thé dugc thuc hién bing nhiéu diéu
kién phan tng. Xem, vi du, Greene, T. W.; Wuts, P. G. M. Protective Groups in
Organic Synthesis, 2nd ed.; Wiley: New York, 1991. Mot phuong phdp dic biét
hitu ich d€ loai bé nhém béo vé benzyl 1a thiy phan bing hydro, thudng 14 trong
diéu kién 4p sudt khi quyén. C4c chat xic tdc kim loai quy hoac chat trg xdc tac
kim loai quy thudng dugc sir dung. Su thily phan ciing c6 thé dugc thuc hién bing
cach chuyén nguyén tir hydro béng chét trg xic tdc kim loai quy va vat cho hydro
(tic 1a amoni format hodc xyclohexadien). Cac phuong phdp nay dugc mo ta trong
Rylander, P. N.; Hydrogenation Methods, Academic Press: San Diego, 1985. Mot
chat xic tdc dac biét hitu ich dé thiy phan la paladi trén cacbon (usually 5-10%).
Phuong phdp nay dugc mo ta trong Harada et al., Bioorganic and Medicinal
Chemistry 2001, 9, 2709-2726 va Janda et al., Synthetic Communications 1990,
20, 1073-1082. Nhém bdo vé benzyl carbamat ciing c6 thé duogc loai bd bing axit
nhu duge mo ta trong Lesk et al., Synthetic Communications 1999, 28, 1405-1408.

Phuong phap theo So d6 1 c6 thé dugc tién hanh & nhiéu nhiét d6. Thong
thudng,, nhiét do phan tng la it nhat 20°C hoac nhiét do xung quanh. Hydro héa
c6 thé dugc tién hanh & nhiéu 4p sust. Thong thudng,, su hydro héa duge tién hanh
& 4p sudt khi quyén béng cich st dung binh cdu hydro. Thoi gian cin cho phan
ting nay thudng nam trong khodng tir 2 d&n 24 giod tiy thudc vao dai phan tng.

Trong phuong phéap theo sing ch&, hén hop phan ing chita dung moi khong
thé tron 14n dugc v6i nude. Pa phat hién ra ring, dung moi dic biét c6 loi 1a etyl
axetat va iso-propyl axetat. Dung moi khong proton phan cuc khong thé tron 14n
dugc v6i nudce 1a dac biét hitu ich do kha nang 1am hoa tan nguyén liéu ban diu c6
cong thic 4 clia ching. Lugng dung moi dugc sir dung 1a thé tich cdn dé hoa tan
nguyén liéu ban diu, thong thudng nidm trong khoang tir 0,5 dén 1,0 mol néng do.
Hén hop clia nguyén liéu ban ddu va dung moi c6 thé dugc 1am 4m dén khoang
30°C dé 1am hoa tan hop chat c6 cong thitc 4 va c6 thé 1am cho néng do ciia hén
hgp phan ting 16n hon 0,5 mol.

Qua trinh phén ting c6 thé dugc kiém tra bing cdc phuong phap thong thudng
nhu sic ky ban mong, GC, HPLC va phan tich 'H NMR luong thé tich siéu nho.
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Sau khi hoan thanh phén ting, sdn pham duoc tach khéi chat xic tic bang cich loc.
Dung dich thu dugc chita hgp chét amin tu do ¢6 cong thitc 1. Dung dich nay cé
thé dugc co dé tach hop chat c6 cong thitc 1. Theo cich khac, dung dich nay c6
thé dugc phén ¢ng tiép vdi axit nhu trong So dé 3 dé thu dugc hop chét c6 cong
thic 1A. Theo cdch khéc 12 b6 sung nudc vao dung dich loc trong d6 hop chat c6
cong thic 1 s€ chia vao nudc va tao ra dung dich nuéc ¢ thé duoc tach rieng va
dugc st dung trong phan tng ti€p theo.

Buéc A clia phuong phdp theo sdng ché€ 1a phan tng cla benzyl carbamat
dugc bao vé nguyén liéu ban ddu c6 cong thic 2 v6i hop chét c6 cong thic 3 dé
thu dugc hop chat trung gian c6 cong thitc 4 duoc thé hién trén So d6 2. Buéc A
bao gom viéc hoat héa trude tién nhém chiic axit carboxylic clia hop chét c6 cong
thic 2 bang chat phan tng ngiu hop dé tao ra axyl imidazol hop chat c6 cong thiic
6. Hop chat trung gian axyl imidazol c¢6 cong thic 6 c6 thé dugc tich nhu ng phan
16n thoi gian né khong dugce tich va thay vao d6 1a dugc truge tiép xur 1§ bang
amin c6 cong thic 3 dé tao ra amit lién két dé thu duoc hop chét c6 cong thitc 4.
So do 2

H
0 N\)J\ diimidazol 0 N\/U\
OH \n/ N/\
\[(l/

bazo W i 0 \Q/N

5 co, | 6
LN O CFy
HCl
0
L
\”/ N cry
H
O N
4

Nhiéu chét phan tng ngiu hop c6 thé dugc st dung dé diéu ché hop chat cé
cong thic 4. Pa dugc phat hién ra ring mot s6 chat phan tng alkyl clofomat va
cacbonyl diheteroaryl 1a dac biét hiéu qua d€ tao ra hiéu suat cao hop chat cé cong
thitc 6. Cac chat phan tng ngiu hgp nay bao gébm metyl clofomat, etyl clofomat,
iso-butyl clofomat N,N’-carbonyldiimidazol va 1,1'-carbonylbis(3-
metylimidazolium) triflat, with N,N’-carbonyldiimidazol (ciing dugc ding dé chi
carbonyldiimidazol) dugc wu tién. N,N'-carbonyldiimidazol (duoc thé hién trong
So d6 2) 1a chat phan dng ngiu hgp hiéu quéa nhat vi né tao ra mot duong luong
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bazo dé trung hda mudi amin c6 cong thic 3. Chat phan ting ngiu hop clofomat
este cin bd sung chat phan tng bazo dé trung hoa axit sinh ra tir phan ting véi hop
chét c6 cong thiic 2 va dé giai phdng bazo tu do ctia hop chét ¢ cong thic 3. Bazo
dac biét hiru ich cho phan tng nay 1a trietylamin.

Héa lugng phdp cia phan @ng nay bao goém céc lugng déng phan tit ctia hop
chat c¢6 cong thic 2 va chat phin tng ngdu hop va bazo. Khi N,N-
carbonyldiimidazol 1a chat phan tng ngiu hop, mot duong luong cacbon dioxit
dugc thodt ra trong qud trinh tao ra hop chat trung gian axyl imidazol (hop chat c6
cong thitc 6). Mot duong lugng imidazol ciing dugc giai phdng trong qua trinh tao
ra axyl imidazol va n6é phan ng v6i mot duong luong hydro clorua khi mudi amin
c6 cong thic 3 duge bé sung vao hén hgp phan tng. Vi vay, bazo c¢6 thé c6 nguén
goc tir chdt phan dGng ngiu hgp khi chat phan tUng ngiu hop 1a N,N-
carbonyldiimidazol. Mot duong lugng bazo b6 sung (chat phan tng bazo khong c6
nguodn goc tr chit phin dng ngiu hgp) nhu trietylamin 1a thy y khi N,N-
carbonyldiimidazol 13 chét phan dng ngiu hop. Bazo b6 sung (vi du, trietylamin
hodc diisopropyletylamin) s€ lam tang t6c phan Gng vi n6 cé tinh bazo hon so véi
imidazol va phan tng nhanh hon v6i mudi hydro clorua cé cong thic 3 dé giai
phéng dang bazo tu do clia n6 dé phéan tng véi axyl imidazol. Ty 1é mol giita chét
phan ng ngiu hop va hgp chit c6 cong thic 2 ¢6 thé nim trong khoang tir 0,95
dén 1,15, tuy nhién ty 1¢ it nhét 12 1,0 dugc wu tién dé dam béo tao ra hoan toan
hop chét trung gian axyl imidazol c6 cong thic 6.

Héa lugng phdp ciia phan ding con bao gém cic lugng ding phan tir chia hop
chat c6 cong thitc 3 va hop chit c6 cong thitc 2. Ty 1& mol giita hgp chat c6 cong
thic 3 va hop chét c6 cong thitc 2 c6 thé ndm trong khoang tir 1,0 dén 1,15, tuy
nhién ty 1& it nhét 12 1,05 dugc wu tién dé€ ddm bao phan tng hoan toan giita hop
chat trung gian axyl imidazol v6i hgp chat c6 cong thirc 3.

Trinh tu b6 sung cic chét phan éng trong budc A ctia phuong phap theo séng
ché 1a rat quan trong. Hop chét c6 cong thic 2 c6 thé dugc hoa tan trong dung moi
va chdt phan ing ngiu hgp dugc bd sung vao dé hoic chat phan tng ngiu hop cé
thé dugc hoa tan trong dung moi va hop chat cé cong thic 2 dugc bd sung vio dé.
Tuy nhién, quan trong la su tao ra axyl imidazol du thoi gian truGc khi b6 sung
hop chét c6 cong thic 3. Su tao ra axyl imidazol c6 thé thudong duoc kiém tra bang
cdch lam thodt khi cacbon dioxit trong khoang thoi gian tir 1 dén 2 gid tuy thudc
vao dai phan dng.

Hop chit c6 cong thitc 2 va Cong thic 3 c6 ban trén thi trudng. Hop chat ¢6
cong thitc 3 dugc dac biét wu tién do dé xit 1y. Trifloetyl amin c6 thé duoc sir dung
6 trang thai trung tinh clia n6 nhung né 1a chit dé bay hoi (nhiét d6 so6i 36-37°C)
va khong thuén tién.

Trong phuong phdp theo sing ché, hén hop phan tng bao gom dung moi
khong thé tron 14n duoc v6i nude. Da phat hién ra ring dung moi dic biét c6 loi 1a
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etyl axetat va iso-propyl axetat. Dung moi khong proton phan cuc khong thé tron
1an duogc vé6i nuGe 1a dac biét hitu ich do cia ching kha nang hoa tan nguyén liéu
ban ddu c6 cong thitc 2 va ¢6 thé duogc tach khoi nude trong buée xit 1y dung dich
nuéc. Lugng dung moi dugc sir dung 12 thé tich cdn dé hoa tan nguyén liéu ban
dau, thong thudng nam trong khoang nong do tix 0,75 dén 1,5 mol v6i nong do 1,0
mol 1a déc biét hitu ich.

Phan tng clia phuong phdp theo So do 2 c6 thé dugc tién hanh trong khoing
nhiét do rong. Thong thudng,, nhiét d6 phan tng 1a it nhat 15°C va phé bién nhat-
la it nhat khoang 20°C. Thong thuong,, nhiét dé phan ng khong vuot qua 40°C va
phd bién nhit 1a khong vuot qui 35°C.

Qua trinh phén tng c6 thé dugc kiém tra bing cic phuong phip thong
thuong nhu sic ky ban mong, GC, HPLC va phan tich '"H NMR luong thé tich siéu
nho. Sau khi hoan thanh phan @ng, hén hgp thudng dugc xir 1y béng cach bd sung
dung dich nudc axit vo co nhu axit clohydric. T4ch pha hitu co, ria ti€p bang axit
clohydric (1,0 N) dé loai bd imidazol (va trietylamin tiy ¥ bat ky dugc bé sung),
lam kho trén chat lam kho nhu magie sulfat hoic sang phan tit, hoac 1am kho déng
~ s01 va tiép theo 1am bay hoi dung moéi dé thu dugc san phdm c6 cong thitc 4, dudi
dang chét rdn khong mau. Lam bay hoi dung méi 1a tay ¥; khi su 1am kho dong
s0i dugce thuc hién dung moi khong duge loai bo va dung dich clia hgp chét ¢
cong thic 4 chita ca dung moi nay.

Budc C cta phuong phap theo sdng ché 1a tily ¥ va bao gébm phan dng cla
amin tu do c6 cong thitc 1 véi axit c6 cong thiic 5 dé tao ra axit mudi c6 cong
thitc 1A nhu duoc thé hién trong So dé 3.

So do6 3
0] HX (0]
5
HzN\)k N - HzN\)J\ PN
g CF3 = HX E CF3
1 1A

trong d6 X 1a Cl, Br, CF3CO2, CH3S03, (SO4)1/2 hodc (PO4)1/3.

Amin tu do c6 cong thitc 1 nhay véi khong khi. Dung dich thu duogc (tir bude
B) clia hop chét c6 cong thitc 1 ¢6 thé dugc xir Iy bing axit dé tao ra muéi axit 6n
dinh hon c6 cong thic 1A. Hop chat c6 cong thic 1A sau d6 dugc tdch bang cach
loc va dugc lam kho trong ti sdy chan khong (50-60°C) hoac 1am kho trong khong
khi. Mu6i c6 cong thitc 1A c6 thé dugc cit giit & cac diéu kién xung quanh ma
khong gay tac dong c6 hai tix viéc tang khoi luong do d6 4m va tiép xtc vé6i khong
khi va cac van dé xir 1y tir c&u tric dinh hit &m. Xem Vi du 12 vé viéc so sdnh
hgp chat c6 cong thitc 1 va 1A va cac mudi khac.

Da dugc phat hién ra ring cac axit khong nuéc c6 cong thitic 5 1a dic biét
hiéu qua dé thu duoc hop chat c6 cong thic 1A véi hiéu suit cao. Cic axit nay bao
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gdm hydro clorua, hydro bromua, axit trifloaxetic, axit metan sulfonic, axit
sulfuric hodc axit phosphoric véi hydro clorua dugc wu tién vi gia thanh thip. Axit
thudng dugc suc vao hén hop phan ng khong chita chét xidc tdc hodc trong trudng
hop ctia axit 16ng dugc bé sung ting giot. Céc axit khong nudc c6 cong thic 5
duoc bé sung vao dung moi khong thé tron 14n dugc véi nudc dung dich tir busc B
d€ tao ra chat rin mu6i c6 cong thic 1A c6 thé dugc tich mot cich dé dang bing
cich loc. Theo cich khic, dung dich nuéc axit c6 cong thic5 (vi du, axit
clohydric dic) c6 thé dugc bd sung timg giot vao dung dich cé cong thic 1 tir bude
B dé tao ra pha nu6c chita hop chit c6 cong thitc TA. Pha nuéc nay cé thé dugc
tdch khoi dung moi khong thé tron 14n duge véi nuée va duge st dung trong phan
ting tiép theo.

Theo cich khac, nhém bao vé amin benzyl carbamat (CBZ) dugc st dung
trong phuong phap theo sang ché trong cic So d6 1 va 2 la tert-butyl carbamat
(BOC) amin nhém bao vé dugc thé hién trong cic So d6 4 va 5 (xem cic Vi du
téng hop 3 va 4).

Trong budc B cua phuong phap theo sang ché€ dugc minh hoa trong So do 4,
hop chét c6 cong thitc 1A dugc di€u ché truc ti€p bang cach cho hop chat c6 cong
thifc ti€p x1c véi 7 vdi axit c¢6 cong thic 5. Phan tng bao gém ca loai bd nhém bao
vé tert-butyl carbamat va tao ra dong thoi mudi clia nhém chiic amin.

So d6 4

0

me_o K I

3
>|/ \“/ E/\CF3 HX _ HZN\)J\N /\CF
H3C = HX 3
H
CHj3 (0] 5
7 1A

trong d6 X 1a Cl, Br, CF3CO9, CH3S03, (SO4)1 /2 hodc (PO4)1/3.

Héa luong phdp ctia phan ting nay bao gom céc luong ding phan tir clia axit
c6 cong thitc 5 doi v6i hop chat ¢6 cong thitc 7. Tuy nhién, mong muén lugng mol
du nidm trong khoang tir 2,0 dén 5,0 ctia axit c¢6 cong thitc 5 dé ddm bdo loai bd
hoan toan nhém bao vé tert-butyl carbamat ra khoi hgp chét c6 cong thic 7 va tao
ra hoan toan axit muoi cé cong thic 1A.

D3 duoc phét hién ra ring cic axit khong nuéc c6 cong thic 5 1a dic biét
hiéu qua d€ thu dugc hop chit c¢6 cong thic 1A véi hiéu sust cao. Cic axit nay bao
gébm hydro clorua, hydro bromua, axit trifloaxetic, axit metan sulfonic, axit
sulfuric hoac axit phosphoric véi hydro clorua dugc wu tién vi gia thanh thip. Cac
axit khan & dang khi nhu hydro clorua (xem Vi du téng hop 4 budc B) thudng
dugc suc vao hén hgp phan tUng. Trong trudng hop cla axit 10ng nhu axit
trifloaxetic (xem Vi du téng hogp 7) chat l6ng dugc bd sung ting giot. Cic axit
khong nudc c6 cong thiic 5 dugc sir dung trong dung moi khong thé tron 14n dugc
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v6i nuéc dé tao ra chat rin mudi c6 cong thitc 1A c6 thé duoc tach mot cach dé
dang bang céch loc hén hop phan ng. Su tao ra va tich san phdm mudi bang cich
st dung quy trinh trén day trénh dugc budc xir Iy trong nudc. Mudi ran da téch c6
cong thitc 1A c6 thé duogc sit dung trong phan tng tiép theo. ’

Di phat hién ra ring dung dich nuéc axit c6 cong thifc 5 ciing hiéu qua dé
thu dugc hop chat ¢6 cong thic 1A véi hiéu suat cao. Cac axit nay bao gom axit
clohydric va bromhydric axit v6i axit clohydric dugc wu tién vi gid thanh thip
(xem Vi du tdng hop 4 budc B1). Dung dich nudc axit ndy thudng dugc nhiing vao
hén hop phan tng. Khi dung dich nudc axit c6 cong thic 5 duge st dung trong
dung moi khong thé tron 14n duge véi nudc, mudi ¢6 cong thic 1A dugc tao ra va
ti€p theo dugc hoa tan trong pha nude tach ra khoi pha hitu co. Dung dich nudc
dic ctia hop chit c6 cong thitc 1A c6 thé duge tich mot cach dé dang bang cich
rit pha nuéc diac hon ra khoi ddy ctia binh phan tng. Dung dich nudc dac cia hgp
chit c6 cong thic 1A c6 thé duge slt dung trong phan Ung tiép theo.

Trong phuong phap theo sing ché, hén hop phén tng bao gém dung moi
khong thé tron 14n dugc v6i nude. Da phat hién ra ring dung moi dic biét c6 lgi 1a
etyl axetat va iso-propyl axetat. Dung moéi khong proton phan cuc khong thé tron
14n dugc voi nuée 1a dic biét hitu ich do clia ching kha nang hoa tan nguyén liéu
ban ddu cé cong thitc 7 va gay két tha san phdm c6 cong thitc 1A. Luong dung
moi dugc sit dung 12 thé tich cdn dé hoa tan nguyén liéu ban dau, thong thudng
nim trong khoang tix 0,5 dén 1,0 mol néng do. H6n hop clia nguyén liéu ban ddu
va dung moi ¢ thé dugc 1am 4m dén khoang 30°C dé 1am hoa tan hgp chit c6
‘cong thitc 7 va c6 thé 1am cho néng d6 ctia hén hop phan ng 16n hon 0,5 mol. Khi
nguyén liéu ban ddu dugc hoa tan nguén nhiét dugc loai bd va axit duoc bd sung
vao hén hop phén ng & nhiét d0 moi trudng.

Phuong phép duoc thé hién trong So d6 4 ¢6 thé dugce tién hanh trong khoang
nhiét d6 rong. Thong thuong, nhiét do phan ng 1a it nhat 20°C hoac nhiét d6 xung
quanh. H6n hgp phan tng thudong dm trong sudt qua trinh phan tng nhung su tda
nhiét thudng khong doi hoi 1am ngudi bén ngoai va nhiét do phan tng thuong duy
tri du6i nhiét do soi ciia dung moi. Thong thudng, nhiét do phan tng khong vuot
qua 45°C va ph6 bién nhét 12 khong vuot quéa 40°C.

Qua4 trinh phan ttng c6 thé dugc kiém tra bang cac phuong phdp thong thudng
nhu sic ky ban moéng, GC, HPLC va phan tich 'H NMR lugng thé tich siéu nho.
Sau khi hoan thanh phéan ¢ng, hén hop thudng dugc 1am ngudi dén nhiét do trong
phong va san phdm duoc tidch biang cac phuong phap thong thudng nhu loc. Chat
ran san phdm duogc thu héi bang céch loc c6 thé duoc 1am kho trong th sdy chan
khong (50-60°C) hoac 1am kho trong khong khi. '

Trong budc A ctia phuong phdp theo siang ché dugc minh hoa trong So do 5,
hop chat c6 cong thic 7 dugc diéu ché bang cich cho hop chat c¢6 cong thic ti€p
xtc v6i 8 v6i hgp chét ¢6 cong thic 3 va chit phan ting ngiu hop. Phuong phép
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di€u ché€ hop chat c6 cong thiic 7 bao gébm hoat héa truéc tién nhém chirc axit
carboxylic clia hgp chat c6 cong thic 8 biang chit phan tng ngiu hop dé tao ra
axyl imidazol hop chat c6 cong thic 9. Hop chat axyl imidazol c6 cong thitc 9 ¢6
thé dugc tich nhu ng thuong khong duoc tach. N6 tao ra amit lién két v6i nhém
chic amin trong hgp chét c6 cong thitc 3 dé thu dugc hop chit c6 cong thitc 7.
Sodo 5

carbonyl
\)j\ diimidazol H3C \)]\
7 . C>( \n/
H3c>r T o
- CH; O bazo w 3
LN O CF,
HCl1 3

ey A

CHj

7

Héa lugng phdp clia phan ing nay bao gém cic lugng dang phan tit cia hop
chiat c¢6 cong thitc 8 va chit phan tng ngiu hop va bazo. Khi N,N*-
carbonyldiimidazol 14 chit phan ting ngau hop, mot duong lugng cacbon dioxit
duoc thodt ra trong qud trinh tao ra hgp chat trung gian axyl imidazol (hop chat ¢
cong thic 9). Mot duong luong imidazol ciing dugc giai phdng trong qua trinh tao
ra axyl imidazol va né phan ing v6i mot duong lugng hydro clorua khi mudi amin
¢6 cong thitc 3 dugc bd sung vao hén hop phan tng. Vi vay, bazo c6 thé cé ngudn
goc tir chit phan tUng ngiu hgp khi chit phan tUng ngiu hop la N,N'-
carbonyldiimidazol. Mot duong lugng bazo bé sung (chat phan ting bazo khong c6
nguén goc tir chit phin dtng ngiu hop)nhu trietylamin 1a tuy § khi N,N'-
carbonyldiimidazol 1a chét phan @ng ngiu hop. Bazo bd sung (vi du, trietylamin
hoac diisopropyletylamin) sé lam tiang t6¢c phan tng vi né c6 tinh bazo hon so véi
imidazol va phan Wng nhanh hon v6i mudi hydro clorua cé cong thic 3 dé giai
phéng dang bazo tu do ctia né dé phan ng véi axyl imidazol. Ty Ié mol gifta chat
phan ting ngau hop va hop chét c6 cong thitc 2 c¢6 thé nim trong khoang tir 0,95
dén 1,15 tuy nhién ty 1é it nhit 1a 1,0 dugc wu tién dé ddm bao tao ra hoan toan
hop chit trung gian axyl imidazol cé cong thitc 9. H6a luong phdp ctia phan tng
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bao gém céc lugng dang phan tlr clia hop chat ¢6 cong thiic 3 va hop chit cé cong
thitc 8. Ty 1& mol gifta hop chét c¢6 cong thitc 3 va hgp chét c6 cong thic 8 c6 thé
nam trong khodng tir 1,0 dén 1,15, tuy nhién ty 1€ it nhat 1a 1,05 duoc wu tién dé
dam bao phan ing hoan toan giita hgp chat trung gian axyl imidazol véi hop chat
c6 cong thirc 3.

Nhiéu chét phan tng ngiu hop cé thé dugc st dung cho Buéc A. Pi phat
hién ra ring mot s& chét phan ng alkyl clofomat va cacbonyl diheteroaryl 1a dic
biét hieu qua dé thu dugc hop chat c6 cong thiic 7 v6i hiéu sudt cao. C4c chat phan
ting ngiu hgp nay bao gdm metyl clofomat, etyl clofomat, iso-butyl clofomat
N,N’'-carbonyldiimidazol va 1,1'-carbonylbis(3-metylimidazolium) triflat, v&i
N,N’-carbonyldiimidazol (ciing dugc ding dé chi carbonyldiimidazol) duoc wu
tien. N,N'-carbonyldiimidazol 1a chat phan ng ngiu hop hiéu qua nhit vi né tao
ra mét duong luong bazo dé trung hdoa mudi amin c6 cong thitc 3. Chat phan ng
ngiu hop clofomat este cin bd sung chat phan tng bazo dé trung hoa axit sinh ra
tlr phan ng véi hop chat c6 cong thic 8 va dé giai phong bazo tu do chia hgp chat
c6 cong thitc 3 (xem Vi du tdng hop 6). Bazo dic biét hitu ich cho phan tng nay 1a
trietylamin.

Trinh tu b6 sung céc chét phan tng trong buéc A clia phuong phép theo sang
ché 1a rat quan trong. Hop chat c6 cong thitc 8 c¢6 thé dugc hoa tan trong dung moi
va chét phan tng ngiu hop duoc bé sung vao d6 hoic chat phan tng ngiu hop c6
thé dugc hoa tan trong dung moéi va hop chit cé cong thitc 8 duoc bd sung vao dé.
Tuy nhién, quan trong 12 tao ra su tao ra hop chéit trung gian axyl imidazol du thoi
gian tru6c khi b6 sung hop chét c6 cong thitc 3. Su tao ra hop chét trung gian axyl
imidazol c6 thé thudng duoc kiém tra bing cach lam thoat khi cacbon dioxit trong
khoang thdi gian tir 1 dén 2 git tity thuoc vao dai phan tng.

Hop chit c6 cong thic 8 va Cong thitc 3 ¢6 ban trén thi truong. Hop chat ¢6
cong thic 3 dugc dic biét uu tién do d& xi 1y. Trifloetyl amin c6 thé duoc sir dung
& trang thdi trung tinh ctia né nhung né 1a chat dé bay hoi (nhiét do soi 36-37°C)
va khong thuén tién. Hop chat c¢6 cong thic 7 cling c6 thé duoc diéu ché tir N-
BOC-glyxin N-carboxyanhydrit dang c¢6 bén trén thi trudng (xem Vi du téng hop
5).

Trong phuong phip theo sing ché, hén hop phan ting bao gobm dung moi
khong thé tron 14n dugc véi nuée. DA phat hién ra ring dung moi dic biét c6 loi 1
etyl axetat va iso-propyl axetat. Dung moi khong proton phan cuc khong thé tron
lan dugc v6i nude 1a dac biét hitu ich do cla ching kha ning hoa tan nguyén liéu
ban dau c6 cong thitc 8 va c6 thé dugc tach khoi nuée trong bude xir 1y dung dich
nuéc. Luong dung moi duge sir dung 1a thé tich cin dé hoa tan nguyén liéu ban
dau, thong thuong v6i nong do nam trong khoang tix 0,75 dén 1,5 mol vé6i néng do
1,0 mol 1 dac biét hitu ich.
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Phan ting clia phuong phép theo So d6 5 ¢6 thé dugc ti€n hanh trong khoang
nhiét d6 rong. Thong thudng, nhiét do phan tng 1a it nhat 15°C va phé bién nhit 13
it nhat khoang 20°C. Hén hop phéan tng thudng 4m trong suét qud trinh phan ting
nhung su t6a nhiét thuong khong doi hoi 1am ngudi bén ngoai va nhiét d6 phan
Ung thuong duy tri du6i nhiét do so6i cia dung moi. Thong thudng, nhiét d6 phan
ting khong vuot qud 40°C va phd bién nhat 1a khong vuot qua 35°C.

‘Qué trinh phan Wng c6 thé dugc kiém tra bing cic phuong phap thong
thuong nhu sic ky ban mong, GC, HPLC va phan tich 'H NMR luong thé tich siéu
nho. Sau khi hoan thanh phan tng, hén hop thudng duge xi Iy bing cich b sung
dung dich nudc axit vo co nhu axit clohydric. Tach pha hitu co, rita ti€p bing axit
clohydric (1,0 N) dé loai bé imidazol hoic bazo khac dugc bé sung, 1am kho trén
chat 1am kho nhw magie sulfat hodc sang phan tir, hodc 1am kho dong soi va tiép
theo 1am bay hoi dung méi thu dugc hop chat c¢6 cong thic 7, dudi dang chat rin
khong mau. Lam bay hoi dung méi 1a tiry §; khi 1am kho déng soi duoc sir dung
dung moéi khong dugc loai bo va dung dich clia hgp chit c6 cong thic 7 duoc
mang theo.

Theo céch khéc, nhém bdo vé amin benzyl carbamat (CBZ) dugc sit dung
trong phuong phdp theo sdng ch€ trong cdc So d6 1 va 2 1a nhém bdo vé amin
dibenzyl dugc thé hién trong cdc So d6 6, 7 va 8 (xem Vi du téng hagp 8).

Theo quy trinh khéc di€u ché€ dibenzyl amin bao gom viéc loai b nhém bao
vé dibenzyl trong hop chét trung gian c6 cong thic 10 nho thity phan dé€ thu dugc
hop chat amin tu do c6 cong thic 1 nhu dugc thé hién trong So do 6.

Sod6 6

i 0]
N\)J\ P Hy - N\/U\
N CF > 2
H 3 N cF,
chat xiic tic qua H
10 trinh thily phan 1

Loai b6 nhém bao vé benzyl c6 thé dugc thuc hién bing nhiéu diéu kién
phan tng. Xem, vi du, Greene, T. W.; Wuts, P. G. M. Protective Groups in
Organic Synthesis, 2nd ed.; Wiley: New York, 1991. Mot phuong phap dic biét
hitu ich d€ loai b6 nhém béo vé benzyl trén nito 12 nho thily phan véi hydro bing
cdch st dung cdc chét xiic tic kim loai quy, thudng 1a trong diéu kién 4p suit.
Phuong phdp nay dugc mo ta trong Rylander, P. N.; Hydrogenation Methods,

20
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Academic Press: San Diego, 1985. Mot chat xtc tic dic biét hitu ich dé thity phan
1a paladi trén cacbon (5-10%).

Loai boé nhém béao vé benzyl ra khoi nito doi hoi cdc diéu kién manh mé hon
so vOi loai bo nhém bao vé benzyl ra khoi oxy (nhu trong quy trinh BOC). Phan
tng thily phan thuong dugc ti€n hanh trong di€u kién dp suédt va & nhiét do ting.
Thong thudng, dp suat nam trong khoang tir 50 dén 100 psi hydro. Thong thudng,
nhiét do phan Gng ndm trong khoang tir 50 dé€n 80°C. Nhiét do khoang 70°C duoc
uu tién. Phan @ng khong tda nhiét va doi hoi 1am néng bén ngoai dé duy tri nhiét
d6 mong mudn.

Trong phuong phdp theo So d6 6, hén hop phan tng bao gébm dung méi hitu

_cd. Da phat hién ra rang dung moi vdac biét c6 loi 1a metanol va etanol, cdc dung
moi thong thudng khéc duge st dung dé hydro héa ciing c6 thé dugc sir dung.
Luong dung moi hitu co dugc st dung 1a thé tich cdn d€ hoa tan nguyén liéu ban
dau, néng do thong thudng nam trong khoang tr 0,3 dén 1,0 mol. Hén hop clia
nguyén liéu ban dau c6 cong thic 10 trong dung moéi duge 1am néng dén nhiét do
mong mudn trong di€u kién ap suat hydro. Phan tng duoc 1am néng cho dén khi
phan ting hoan thanh, dugc chi dinh bang viéc ngitng hip thu hydro.

Qué trinh phan Wng c6 thé dugc kiém tra bing cdc phuong phdp thong
thudng nhu sic ky ban mong, GC, HPLC va phan tich "H NMR luong thé tich siéu
nhd, hodc bang toc do hap thu hydro. Sau khi hoan thanh phén @ng, hén hop
thudng dugc 1am ngudi dén nhiét do xung quanh va loc dé loai bo chat trg xic tac.
Hop chét san phdm c6 cong thic 1 dugc tich bing céch co va dugc thu héi & dang
dau.

Hop chét c6 cong thitc 10 c6 thé duoc diéu ché bang cich cho hop chit c6
cong thitc 11 ti€p xtc véi hop chat ¢6 cong thitc 12 vé6i su ¢6 mat cia bazo. Su
alkyl héa amin c6 cong thitc 12 bang alkyl clorua c6 cong thitc 11 duoc thé hién
trén So do6 7.

Sodo 7

0]
Cl\)J\ N/\ CFs 12 N\/“\
H > E/\ CF,s

11 ba zo

10

Hoéa lugng phép cla phan ¢ng nay bao gdom cic luong dang phan tir clia
cloaxetyl amit c¢6 cong thic 11 d6i v6i amin c¢6 cong thitc 12. Tuy nhién, mong
muon lugng mol amin c6é cong thitc 12 du ndm trong khoang tir 1,1 dén 1,2 dé
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dam bao phan tUng hoan toan cloaxetamit c6 coéng thic 11 va tao ra hoan toan
dibenzyl amin c6 cong thic 10. Phan dng ciing cidn lugng dang phan tit cia bazo.
Tuy thudc vao bazo dugc st dung, c6 thé cin lugng mol du lén dén 2,0 duong
luong. Bazo dugc uwu tién la amin bac ba nhu trietylamin hoic bazo Hunig
(diisoproplyetylamin) nhu cling c6 thé sir dung cacbonat kim loai kiém.

Trong phuong phép dugc thé hién trong So d6 7 hén hop phan tng bao gém
dung moi hitu co. DA phdt hién ra ring dung moi dic biét c6 loi 13 metanol nhu
dung moi thom nhu toluen, hodac dung méi khong proton phan cuc nhu axetonitril,
cling c6 thé dugc st dung. Luong dung moi hitu co dugc st dung 13 thé tich can dé
hoa tan cdc nguyén liéu ban dau, thong thudng ndm trong khoang tir 0,5 dén 1,0
mol nong do véi 0,7 mol néng do 1a dic biét hitu ich. Hén hop cla cloaxetyl amit
ban dau, dibenzylamin va bazo trong dung moi dugc dun hdi luu, hodc 1am néng
dén nhiét d6 cao hon bang cdch chay trong diéu kién 4p suat. Nhiét 46 nam trong
khoang tir 80 dén 100°C dugc wu tién. Phan dng dugc 1am néng cho dén kh1 phan
tGing hoan thanh, thong thudng nam trong khoéang tir 12 dén 24 gio.

Qué trinh phan dng c6 thé dugc kiém tra bing cic phuong phip thong
thudng nhu sac ky ban mong, GC, HPLC va phan tich 'H NMR luong thé tich siéu
nho. Sau khi hoan thanh phan dng, hén hgp thudng dugc 1am nguoi dén nhiét do
xung quanh va dugc c6 d€ loai bd dung moi. Phin cin ddu dugc hoa tan trong
metylen clorua, hodc dung moi twong tu, va rita it nhdt hai 14n bing nudc. San
phdm dugc tich bang cic phuong phap thong thudng nhu co. San phdm diu dugc
thu héi bang céch co tinh thé khi 1am nguoi.

Nguyén liéu ban diu dibenzylamin (hop chét c6 cong thic 12) dang c6 trén
thi trudng.

Hop chat c6 cong thiic 11 ¢6 thé dugc diéu ché bing cich cho hop chit c6
cong thic ti€p xidc véi 13 v6i hop chét c6 cong thitc 3A véi su ¢6 mit clia bazo.
Phan ting ciia amin c6 cong thiic 3A vdi axit clorua c6 cong thidc 13 dugc thé hién
trén So do 8.

So do6 8 ,
H2N/\CF3
S QN
. cl g Cl\/U\N/\CF3
bazo H
13 11

Héa luong phdp clia phan ing nay bao gém cac lwong dang phan ti cia axit
clorua c6 cong thiic 13 doi v6i amin c6 cong thiic 3A. Tuy nhién, mong muén
luong mol du nam trong khodng tir 1,05 dén 1,1 cia axit clorua cé cong thic 13
dé dam bao phéan dng hoan toan amin c6 cong thic 3A va tao ra hoin toan sin
phdm c6 cong thiic 11. Phan ¢ng cling cin luong bazo déng phan tir. Lugng mol
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du tuong tu v6i lugng mol du cia axit clorua 1a c¢6 loi. Bazo duoc wu tién 13 kali
cacbonat, nhung nhiéu cacbonat hoic bicacbonat kim loai kiém cé thé duoc st
dung. _

Trong phwong phap theo So d6 8, hdn hop phéan ting bao gom hé hai pha cta
nuéc va dung moi khong thé tron 1an duge véi nude. D3 phat hién ra ring dung
moi dac biét c6 loi 1a etyl axetat va dietyl ete. Lugng dung moi hitu co duoc st
dung 1a thé tich cdn dé hoa tan cdc nguyén liéu ban d4u, thong thudng nim trong

khoang tir 1,0 dén 1,5 mol néng do d6i v6i amin va ndm trong khodng tir 4,0 dén
5,0 mol déi véi axit clorua. Luong nuéc duoc sir dung 12 thé tich cAn dé hoa tan
bazo cacbonat kim loai kiém va thay ddi theo do6 tan clia bazo duoc st dung. Véi
kali cacbonat, thong thudng néng do6 ndm trong khoang tir 1,0 dén 3,0 mol. Hén
hop clia trifloetyl amin ban ddu (hgp chat c6 cong thic 3A) trong dung moi va
cacbonat trong nudc duoc khudy va dugc lam ngudi dén nhiét do nam trong
khoang tir -5 dén 0°C. Dung dich chita cloaxetyl clorua (hgp chit cé cong thic 13)
trong dung moi dugc bd sung vao hén hop phéan ting da nguoi trong khoang thoi
gian tir 0,5 dén 2 gio trong khi vin duy tri nhiét 46 ndm trong khoang tir -5 dén
0°C, sau d6 hén hgp phan ting dugc khudy & nhiét do dé trong 1 gio.

Phan ng clia phuong phdp theo So d6 8 c6 thé dugc ti€n hanh trén khoang
nhiét do hep. Thong thuong, nhiét do phan dng 12 dusi 10°C va phé bién nhit 1a
duéi 0°C. Phan ting tda nhiét va cin lam nguoi bén ngoai dé duy tri nhiét 46 mong
muon.

Qud trinh phan tng c6 thé dugc kiém tra bing cdc phuong phip thong
thudng nhu sic ky ban moéng, GC va phan tich 'H NMR luong thé tich siéu nho.
Sau khi hoan thanh phan tng, hon hop dugc tich pha thong thudng va pha dung
moi dugc rla bing nudc, va san phidm duoc tich bing cich co dung méi. Sin
phdm ddu dugc thu hdi bang céch co céc tinh thé dang ditng yén.

Céc nguyén liéu ban dau cloaxetyl clorua (hgp chét ¢6 cong thic 13) va
trifloetyl amin (hop chat c6 cong thic 3A) c6 ban trén thi trudng.

Theo mot khia canh khic ciia sing ché, hop chat c6 cong thic 14 duge diéu
ché tir hop chét c6 cong thitc 1 hoac cong thic 1A. Trong phuong phip duoc thé
hién trong So d6 9, hop chat c6 cong thiic 15 dugc cho tiép xic vé6i chit phan tng
ngiu hop d€ thu dugc hop chat trung gian c6 cong thic 16. Hop chét trung gian
axyl imidazol c6 cong thiic 16 c6 thé dugc tach (xem Vi du téng hop 9). Phan 16n
thoi gian axyl imidazol khong dugc tich va thay vao d6 dugc xir 1y truc ti€p béing
hop chat c6 cong thic 1 hodc 1A dé thu duge hop chit c6 cong thitc 14.
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Khi N,N’-carbonyldiimidazol 1a chit phan @ng ngiu hgp, mot duong luong
cacbon dioxit dugc thodt ra trong qud trinh tao ra hop chat trung gian axyl
imidazol (hop chét cé cong thitc 16). Mot duong lugng imidazol ciing duoc giai
phong trong qua trinh tao ra axyl imidazol va né phan Wng v6i mot duong luong
axit (titc 1a hydro clorua, hydro bromua, axit trifloaxetic, axit metan sulfonic, axit
sulfuric hodc axit phosphoric) khi mu6i amin c¢6 cong thiic 1A dugc bd sung vao
hén hop phan tng. Vi vay, bazo c¢6 thé c¢6 nguén goc tir chat phéan ing ngiu hop
khi chat phan tng ngiu hgp 1a N,N’-carbonyldiimidazol. Mot duong lugng bazo
bd sung (chét phan ing bazo khong c6 ngudn goc tir chét phan tng ngiu hop) nhu
trietylamin 1a tay § khi N,N'-carbonyldiimidazol 1a chit phan tng ngiu hop. Bazo
b6 sung (vi du, trietylamin hoéc diisopropyletylamin) s& 1am ting t6c phan tng vi
no ¢6 tinh bazo hon so véi imidazol va phan ting nhanh hon v6i mu6i hydro clorua
c6 cong thiic 1A dé gidi phong dang bazo ty do clia né dé phin ng véi axyl
imidazol. Theo cich khéc, axyl imidazol c6 cong thiic 16 c6 thé duoc phan tng
v6i amin tu do c6 cong thic 1 thay vi mudi axit cia n6 c6 cong thitc 1A. Khong
cin bazo b sung khi amin tu do c6 cong thiic 1 dugc st dung trong diéu ché€ hop
chat c6 cong thiic 14. Xem Vi du téng hop 10 d6i vé6i phan ting sit dung hop chat
c¢6 cong thitc 1 va Vi du téng hop 11 d6i v6i phan tng sit dung hop chét c6 cong
thic 1A.

-25-



29653

Hoéa lugng phép clia phan ing trong So d6 9 bao gom céc lugng dang phan tir
cta hop chat c6 cong thic 15 va chat phan tng ngiu hgp va bazo. Ty 1€ mol giita
chat phan tng ngiu hop va hop chat c6 cong thic 15 c6 thé ndm trong khoadng tir
0,95 dén 1,15 tuy nhién ty Ié khodng 0,97 duoc wu tién dé 1am t6i da su tao ra hop
- chat trung gian axyl imidazol c6 cong thic 16 ma khong cén lugng N,N'-
carbonyldiimidazol du bat ky. Héa lugng phdp cta phan tng bao gom cic lugng
déng phan tlt cia hgp chét c6 cong thitc 1 hoic 1A va hop chat ¢6 cong thitc 15.
Ty 1¢ mol giita hop chét c6 cong thiic 1 hoac 1A va hop chét c6 cong thic 15 ¢6
thé ndm trong khoéang tir 1,0 dén 1,15 tuy nhién ty 1é it nhat 13 1,05 dwoc wu tién
dé dam bao phan tng hoan toan clia hop chat trung gian axyl imidazol (hop chat
c6 cong thitc 16) vé6i hop chit c6 cong thitc 1 hodc 1A.

Nhiéu chat phan tng ngiu hop c6 thé dugc st dung trong So d6 9. Da phat
hién ra rang mot s6 chat phan tng alkyl clofomat va cacbonyl diheteroaryl 13 dic
biét hiéu quéa dé thu dugc hop chat cé cong thitc 14 véi hiéu sust cao. Cic chat
phan tng ngiu hop nay bao gém metyl clofomat, etyl clofomat, iso-butyl clofomat
N,N'-carbonyldiimidazol va 1,1'-carbonylbis(3-metylimidazolium) triflat, v&i
N,N’-carbonyldiimidazol (ciing duoc ding dé chi carbonyldiimidazol) dugc wu
tién. N,N’-carbonyldiimidazol 1a chat phan tng ngau hop hiéu qua nhét vi né tao
ra mot duong lugng bazo dé trung hoa mu6i amin c6 cong thitc 1A. Chat phan ing
ngiu hop clofomat este cin bé sung chit phan tng bazo dé trung hoa axit sinh ra
tir phan tng véi hgp chat c6 cong thic 15 va dé gidi phéng bazo tu do ctia hop chat
c6 cong thitc 3. Bazo dac biét hitu ich cho phan Gng nay 1a trietylamin.

Trinh tu b6 sung c4c chét phan dng 12 quan trong. Chat phan tng ngiu hop
thuong duogc hoa tan trong dung moéi va hop chat cé cong thic 15 dugc b6 sung
vao d6. Quan trong 1a tao ra su tao ra axyl imidazol du thoi gian trude khi bo sung
hop chit c6 cong thitc 1 hoac 1A. Su tao ra hop chét trung gian axyl imidazol (hgp
chat c6 cong thiic 16) c6 thé thudng duoc kiém tra bing cach 1am thoat khi cacbon
dioxit trong khoang thoi gian tir 0,5 dén 2 gid tiy thudc vao dai phan tng.

Hop chat c6 cong thitc 1 hoac 1A dang c¢6 trén thi truong hoic dugc diéu ché
béang phuong phdp theo sdng ché dugc thé hién trong cic So do trén day. Hop chit
c6 cong thitc 1 hodc 1A c6 thé dugc bé sung vao hén hop dusi dang chit rin hoic
huyén phi dic trong dung moi c6 thé tron 14n v6i nuéc phan cuc khong proton.
Hop chét c6 cong thic 15 duge di€u ché theo quy trinh cta F. Feist in Justus
Liebigs Annalen der Chemie 1932, 496, 99-122. Hop chit c6 cong thic 1A dac
biét hitu ich do d& xir 1y vi n6 khong hit 4m (Xem Vi du 16). Sir dung hop chit
amin tu do trung tinh c6 cong thic 1 khong thuan tién vi né hit 4m va viéc phoi
khong khi can dugc gidm t6i mifc t6i thiéu.

Trong phuong phdp theo sdng ché€, hén hgp phan tng bao gém dung moi c6é
thé tron 14n v6i nu6c khong proton phan cuc. D phat hién ra ring dung moi hitu
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ich 1a axetonitril, tetrahydrofuran va dioxan. Axetonitril dugc thiy 1a dac biét hiru
ich. Luong dung méi dugc st dung 1a thé tich can dé hoa tan nguyén liéu ban ddu,
thong thudng nam trong khoang tix 0,75 dén 1,5 mol néng d6 vé6i néng do 1,0 mol
1a dac biét hiru ich.

Phuong phép theo So d6 9 c6 thé duoc ti€n hanh trong khoang nhiét do rong.
Thong thudng, nhiét do phan dng 1a it nhat 20°C va phd bién nhit 13 it nhat
khoang 30°C. Hon hgp phan tng thudng 4m trong suét qud trinh phan Gng nhung
su tdéa nhiét thuong khong doi hoi 1lam ngudi bén ngoai va nhiét do phan dng
thuong duy tri dudi nhiét do so6i ciia dung moi. Thong thuong, nhiét do phan ing
khong vuot quéa 45°C va phé bién nhat 1a khong vuot qui 35°C.

Qu4 trinh phén tGng c6 thé dugc kiém tra bing cdc phuong phdp thong
thudng nhu sic ky ban mong, GC, HPLC va phan tich "H NMR Iugng thé tich siéu
nho. Sau khi hoan thanh phéan ng, hdn hop thudng duoc xit 1y bing cich bé sung
dung dich nudc axit vd co nhu axit clohydric (1,1mol 1N). Viéc xit 1y axit so bo
dugc st dung dé thity phan amin bt k¥ c6 thé duoc tao ra giita nhém axetyl trén
san phim (hgp chat c6 cong thic 14) va lugng amin du tir hgp chat c6 cong thitc 1.
Sau d6, d6 pH dugc diéu chinh dén 9-10 bang bazo (natri hydroxit hodc natri
cacbonat) dé€ thu duoc huyén phtt dac. Huyén phu dac duge 1am nguoi dén 20°C va
loc. San phdm ran thu dugc duogc rira biang nuéc va dugc 1am kho trong th say chan
khong (50-60°C).

Quy trinh khéc dé diéu ché€ hop chét c¢6 cong thiic 14 sir dung dung dich nudc
clia hgp chat c6 cong thic 1 hodc 1A. Luong nudc dédng ké c6 thé chiu dugc trong
hén hgp phan tng véi hgp chat trung gian axyl imidazol c6é cong thitc 16. Hop
chat trung gian axyl imidazol c6 cong thic 16 phan ng nhanh hon véi 4i nhan
amin c6 cong thic 1 cao hon (dugc bd sung truc ti€p hodc duoc tao ra bing cich
trung hoa mudi hydroclorua c6 cong thiic 1A) so véi 4i nhan nude thap hon duge
dua vao cung dung dich nuéc cé cong thitc 1 hoac 1A.

Phan dng nay dé€ diéu ché hop chat c6 cong thitc 14 bang céch sit dung dung
dich nudc clia hop chét c6 cong thic 1 hodc 1A duge thuc hién theo céch tuong tu
v6i quy trinh st dung hop chét c6 cong thitic 1 hodc 1A & dang rdn. Trinh tw bd
sung cac chat phan Ung 1a tuong tu v6i trinh tu phan ting da mo ta trén day. Khi su
tao ra hop chét trung gian axyl imidazol hoan thanh, tuy ¥ luong nhé nudc dugc bd
sung dé thiy phan luong N,N'-carbonyldiimidazol du bat ky (0,26 mol dwong
lugng) va ngan ngira phan dng phu. Sau khi nuéc lam nging luong du N,N'-
carbonyldiimidazol & 20°C trong 1 gi¥, dung dich dac ciia hgp chét c6 cong thiic 1
hodc 1A (khoang 50 M) hoac huyén phit dic chita hgp chat c6 cong thitc 1 hoac
1A trong nudc dugc bé sung ting giot. Phan tng gifta hop chat c6 cong thic 1
hoac 1A va hop chat trung gian c6 cong thitc 16 trong dung dich nudc axetonitril
thudng xay ra trong khoang thoi gian tir 12 dén 24 gid dé hoan thanh. Xem cic Vi
du téng hop 12, 13, 14 va 15.
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Dung dich nuéc cta hgp chit c6 cong thic 1 hoac 1A duge diéu ché bang
céch bd sung nudc vao chat rin kho hoidc duoc diéu ché truc ti€p trong quy trinh
ctia So d6 1 dugc mo ta dudi day. Hop chét cé cong thicc 15 duge diéu ché theo
quy trinh caa F. Feist in Justus Liebigs Annalen der Chemie 1932, 496, 99-122.

Quy trinh khic diéu ché hop chat c¢6 cong thic 14 bang cich st dung axit
clorua cuia hop chit c6 cong thitc 15 va hgp chit c6 cong thiic 1 dugc mo ta trong
Vidu 7 cia WO 2009/025983.

Khong cén chi tiét hon, tin ring bang cich sit dung phdn mo ta trén day
ngudi c6 hiéu biét trong linh vuc nay c6 thé st dung sdng ché & pham vi rong nhat
cta né. Vi vay, cdc vi du sau chi nhdm muc dich minh hoa va khong gi6i han
pham vi ctia sang ché theo cach bat ky. Cac budc trong cac vi du sau minh hoa cho
mbi budc trong toan bo qua trinh téng hop, va nguyén liéu ban dau cho méi budc
c6 thé khong nhat thigt duge diéu ch& bing buéc diéu ché cu thé ma da mo ta
trong cic Vi du hoac buée khac. Ty 1€ phan tram duoc tinh theo khoi luong ngoai
trir hén hop dung moi sic ky hodc, trit khi c¢6 quy dinh khic. Cdc phan va phin
tram khéi lugng ctia hén hop dung méi sic ky duoc tinh theo thé tich, trir khi c6
quy dinh khic. Phd 'H NMR dugc bdo céo theo trudng thdp ppm tir
tetrametylsilan; “s” nghia 1a vach don, “d” nghia 1a vach doi, “t” nghia 1a vach ba,
“q” nghia la vach bon, “m” nghia 1a da vach, “dd” nghia 1a vach doi ctia vach doi,
“dt” nghia 1a vach doi cia vach ba va “br” nghia la rong.

Vi du thue hién sang ché
Vidul
Diéu ché 2-amino-N-(2,2,2-trifloetyl)axetamit hydroclorua

N,N-carbonyldiimidazol (8,2g, 50,5mmol) dugc bé sung vao huyén phu dic
chaa N-[(phenylmetoxy)cacbonyl]glyxin (10g, 47,8mmol) trong iso-propyl axetat
(100mL) trong 14 phiit. Dung dich thu dugc dugc khudy trong khoang 1 gio va
ti€p theo trietylamin (4,84g, 47,8mmol) dugc bé sung vao tiép dé 1a bé sung ting
phan trifloetylamin hydroclorua (6,8g, 50,2mmol) trong 25 phiit giit nhiét do duéi
30°C. Huyén phu dic dugc xir 1§ bang nudc (50mL) va iso-propyl axetat (25mL).
Hén hop hai pha thu duoc duge dé 6n dinh va c4c pha duogc tach. Lép nuée duoc
chiét bang iso-propyl axetat (2 x 25mL). Pha hitu co gom lai dugc rita bing dung
dich axit clohydric 1N (50mL), nuéc (50mL), dung dich nudc natri bicacbonat bao
hoa (50mL), nuéc mudi (50mL) va ti€p theo 1am kho trén natri sulfat (25g) qua
dém. Huyén phit dac duogc loc va phin cin dugc ritra bang iso-propyl axetat
(30mL).

Paladi 10% trén cacbon (1,00g) duoc bé sung vao phan dich loc da rira gom
lai va dat trong diéu kién khi quyén hydro (ballon). Sau khoang 2 gio, huyén phit
dac phan tng dugc 1am ndéng dén 50°C va dugc hydro héa trong khoang 4 gio.
Hén hop phéan dng duge dat trong diéu kién khi quyén nito, dugc 1am nguoi dén
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nhiét do trong phong va ti€p theo dugc loc qua ting Xelitd (15g) duoc thim uét
bang iso-propyl axetat. Phin cin dugc rira bing iso-propyl axetat (30mL). Phin
dich loc gom lai va siic bang khi hydro clorua cho dén khi do pH ctia hén hop nim
trong khoang tir 1 dén 2 bang gidy chi thi pH, sau d6 nito dugc cho suc vio huyén
phii dac & nhiét do nam trong khodng tir 30 dén 35°C cho dén khi do pH nim
trong khoang tir 4 dén 6 bang gidy chi thi pH. Huyén phi dic dugc 1am lanh dén
<5°C va loc. Phan can dugc rira bang iso-propyl axetat (20mL) va duoc 1am kho
trong ti sdy chan khong & nhiét do 60°C dé thu dugc hop chit néu & dé muc &
dang chét rin mau xam (7,75g, hiéu suit 84%).
Vidu?2 .
biéu ché phenylmetyl N-[2-0x0-2-[(2,2,2-trifloetyl)amino]etyl]carbamat

N,N-carbonyldiimidazol (38,72g, 0,2328 mol) dugc bd sung vao huyén phi
diac chita N-[(phenylmetoxy)cacbonyl]glyxin (50g, 0,239 mol) trong etyl axetat
(350mL) trong hon 5 phiit. Dung dich thu dugc dugc khudy trong 65 phiit, sau dé
trifloetylamin hydroclorua (32,9g, 0,24 mol) dugc bé sung vao thanh timg phin
giit nhiét do & 22°C. Hén hop phan tng dugc khudy trong 17 gio, sau d6 dugc 1am
nging bang nudc (250mL) va chiét bang etyl axetat (150mL). Hén hop hai pha
‘thu dugc dugc dé 6n dinh va cic pha duoc tach. Pha hitu co duogc rira hai 14n bing
dung dich axit clohydric 1IN (méi ldn 100mL) va 1am kho trén magie sulfat (20g)
qua dém. Huyén phi dac dugc loc va phén can dugc rira bang 4 phin etyl axetat
(50mL, 100mL, 100mL, 50mL). Phan rira va phan loc duoc két hop va duoc co
dén ran. Chat ran ndy dugc 1am kho trong th sy chan khong & nhiét do 40°C dé
thu dugc hop chat néu & dé muc & dang chat rdn mau tring (54,1g, hiéu suit
78%).
'H NMR (DMSO-dy): 8,55 (tr, J = 6,4 Hz, 1H), 7,53 (tr, J= 6,1 Hz, 1H), 7,43 -
7,22 (m, 5H), 5,04 (s, 2H), 4,01-3,79 (m, 2H), 3,68ppm (d, J = 6,1 Hz ,2 H); °F-
NMR (DMSO-d6): -70,76ppm (tr, J = 10,1Hz).
Vidu 3
Diéu ché 14n tht hai 2-amino-N-(2,2,2-trifloetyl)axetamit hydroclorua

Dung dich cua fert.-butoxycarbonylglyxin (285,7g, 1,63 mol) trong etyl
axetat (1140mL) dugc b sung trong hon 1 gid vao huyén phu dac chita N,N-
carbonyldiimidazol (264,5g, 1,63 mol) trong etyl axetat (570mL) & nhiét do moi
truong. Hon hop phan tng dugc khudy trong 1 gid va ti€p theo 2,2,2-trifloetylamin
hydroclorua (239,5g, 1,77 mol) dugc bé sung vao thanh timg phan trong hon 15
phiit. Huyén phii dic dugc khudy trong 5 gid & nhiét do moi trudng va tiép theo
dung dich axit clohydric 1N (860mL) dugc bé sung. Hén hop hai pha dugc dé on
dinh, va cdc pha dugc tdch. Pha hitu co dugc rira lién tiép bang dung dich axit
clohydric 1IN (860mL) va dung dich nuéc natri cacbonat 5% (860mL), va tiép theo
lam kho trén magie sulfat va loc. Banh loc dugc rira bang etyl axetat (200mL). Khi
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hydro clorua (217g, 5,95 mol) dugc cho suc vao phan dich loc gom lai & nhiét do
nam trong khoang tir 20 dén 37°C trong hon 2 gid. Huyén phu dic thu dugc dugc
thdi nito va loc. Phin cin dugc rira hai 14n bing etyl axetat (mdi 14n 500mL) va
ti€p theo dugc lam kho trong th sdy chan khong & nhiét do 60°C dé thu duoc hop
chét néu & dé muc & dang chat rin mau tring (235,5g, hiéu suit 75%).
Vidu4
Diéu ché 1an thd ba 2-amino-N-(2,2,2-trifloetyl)axetamit hydroclorua
Buéc A: Diéu ché 1,1-dimetyletyl este clia axit N-[2-ox0-2-[(2,2,2-
trifloetyl)amino]etyl]cacbamic

N,N-carbonyldiimidazol (8,87g, 54,7mmol) duoc bé sung vao dung dich cia
N-tert-butoxycarbonylglyxin (19g, 57,1mmol) trong etyl axetat khan (50 ml)
trong hon 2 phit. Hén hgp phan tng dugce khudy trong 33 phiit, va ti€p theo 2,2,2-
trifloetylamin (5,1mL, 63,5mmol) dugc bd sung vao trong hon 12 phit. Dung dich
thu dugc dugc khudy qua dém & nhiét do moi trudng, va ti€p theo dugc 1am ngimng
bang dung dich axit clohydric 1N (25mL). H6n hop phan tng dugc dé én dinh va
cac pha dugc tich. Pha hitu co dugc rira ba 14n bang nude (méi 1an 25 ml), duoc
pha loang bang etyl axetat (10mL), va 1am kho trén magie sulfat (5g) trong vai
gi0. Huyén phit dac dugc loc va phan cdn duoc rira ba 1an bang etyl axetat (10mL).
Phén loc va phén rira duoc két hop va duoc co trong chan khong dé tao ra chat rin
mau trang (12,7g).
'"H NMR (DMSO-dy): 8,44 (tr, J = 6,5 Hz, 1H), 7,01 (tr, J=6,2 Hz, 1H), 3,87-3,84
(m, 2H), 3,63-3,51 (d, J = 6,4 Hz, 2H), 1,21-1,50ppm (s, 9H); YF-NMR (DMSO-
d6): -70,75ppm (tr, J = 10Hz).
Budce B: biéu ché€ 2-amino-N-(2,2,2-trifloetyl)axetamit hydroclorua

Mot phan san phdm cuia Vi du 2, Buéc A (11,7g) dugc pha lodng bing etyl
axetat (50mL) va dugc x& 1y bang khi hydro clorua & nhiét do ndm trong khoang
tr 18 dén 35,5°C cho dén khi nguyén liéu ban diu dugc tiéu thu. Huyén phi dac
thu dugc dugc 1am lanh dén nhiét do nam trong khoang tir 0 dén 5°C, duoc khudy
trong khoang 1 gio & nhiét do d6, va tiép theo dugc loc. Phin can duoc rira hai 14n
bang etyl axetat (mbi 14n 20 ml) va dugc 1am kho trong th say chan khong & nhiét
do 60°C dé thu dugc hgp chat néu & dé muc & dang chat rin mau tring (7,22g,
hiéu suit 66%).
'"H NMR (DMSO-d¢): 9,24 (tr, J = 6,2 Hz, 1H), 8,3 (s, 3H), 4,11-3,89 (m, 2H),
3,64 (s, 2H), 1,21-1,50ppm (s, 9H); F-NMR (DMSO-d6): -70,69ppm (tr, J =
10,1Hz).
Buéce Bl Diéu ché€ 2- amino-N-(2,2,2-trifloetyl)axetamit hydroclorua

Axit clohydric (37 % khéi luong, 2,1mL, 25,6mmol) dugc bd sung thanh 2
phdn vao hén hgp cha 1,1-dimetyletyl este clia axit N-[2-oxo-2-[(2,2,2-
trifloetyl)amino]etyl]cacbamic (2,03g, 7,9mmol) trong diclometan (10mL) va
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nude (0,7mL). Hén hop thu dugc dugc khudy & nhiét do moi trudng trong khoang
2 gio, sau d6 dung dich natri cacbonat (1,82g) trong nuGc (6g) dugc bé sung vao.
Hén hop duc nay dugc axit hda bang dung dich axit clohydric 1N (21mL) va duoc
pha loang bang 20mL diclometan. Cic pha dugc tach va pha nuéc dugc co dén
kho trén thiét bi bay hoi kiéu quay dé tao ra 3,16 g hop chat néu & d&€ muc & dang
chét rin mau tring.
Vidu5
bi€u ch€ 1,1-dimetyletyl este cla axit N-[2-oxo0-2-[(2,2,2-trifloetyl)amino]-
etyl]Jcacbamic

2,2, 2-trifloetylamin (2,1mL, 26,1mmol) dugc bd sung ting giot vio huyén
phu dic chita 1,1-dimetyletyl este cua axit 2,5-dioxo-3-oxazolidincarboxylic
(5,01g, 24,8mmol) trong etyl axetat (25mL) & nhiét do nam trong khoang tir 3 dén
6°C. Phan tng dugc dé dat dén nhiét do xung quanh va khudy qua dém. Huyén
phu dic thu dugc dugc pha loang bang etyl axetat (35mL) va rita 14n luot bing 5%
khdi lugng natri cacbonat (10mL) va hai 1an bang nuéc (mdi 1an 10mL). Pha hiru
co dugc lam kho trén magie sulfat (5g) va loc qua phéu Buchner. Phén can trén
phéu dugc rita hai 14n bang etyl axetat (mdi 1an 10mL) va phan rira két hop véi
phan dich loc ban dau. Pha hitu co gom lai dugc c6 trong chan khong va dugc 1am
kho trong ti sdy chan khong & 35°C trong diéu kién thdi nito nhe dé thu duoc hop
chat néu & d€ muc & dang chét ran mau tring (5,76g, hiéu suit 90,8%).
Vidu6
Diéu ché 14n thit tu 2-amino-N-(2,2,2-trifloetyl)axetamit hydroclorua

Trietylamin (11,67g, 115mmol) dugc b sung vao dung dich cia fert.-
butoxycarbonylglyxin (20g, 114 mol) trong diclometan (110mL) & nhiét do6 <10°C
trong 1 phén tiép d6 1a bd sung iso-butylclofomat (15,75g, 115mmol) trong hon 8
phiit. Hon hop phan tng dugc khuay trong khoang 3,3 gi & nhiét do 10°C, sau d6
“dung dich cta trifloetylamin (17g, 171,6mmol) va trietylamin (12,7g, 122,5mmol)
trong diclometan (72mL) dugc b sung vao timg giot trong hon 7 phiit. Hén hop
phan tng dugc khuiy trong khoang 2 gi sau d6 dugc 1am ngimg bing dung dich
axit clohydric 1IN (60mL). H6n hgp hai pha dugc dé 6n dinh, va cic pha dugc
tach. Pha hitu co dugc rira lién tiép bang dung dich axit clohydric 1N (60mL) va
dung dich nuéc natri cacbonat 5% (60mL), va ti€p theo 1am kho trén natri sulfat va
loc. Banh loc dugc rlra bing etyl axetat (30mL) va phan loc duoc c6 trong chan
khong. Etyl axetat (50mL) dugc b sung vao phin cin va dung dich dugc c6 thanh
dau (23,81g). Phan can dugc hoa tan lai trong etyl axetat (150mL) va dugc xir Iy
bang khi hydro clorua & nhiét d6 nim trong khoang tir 35 dén 41°C cho dén khi
phan tich GC chi ra hoan thanh phéan #ng khir bdo vé. Huyén phi dic thu duoc
dugc thdi nito va loc. Phan cin duoc rira hai 14n bing etyl axetat (m6i 14n 20mL)
va dugc 1am kho trong t sdy chan khong & nhiét do 60°C dé thu dugc hop chat
néu & d€ muc & dang chat ran mau trang (8,9g, hiéu suit 41%).
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Vidu7
Diéu ch€ 2-amino-N-(2,2,2-trifloetyl)axetamit trifloaxetat

Dung dich ctia axit trifloaxetic (4,8mL, 61,7mmol) trong diclometan (22 ml)
duoc bd sung vao huyén phi dic chita 1,1-dimetyletyl este ctia axit N-[2-0x0-2-
[(2,2,2-trifloetyl)amino]etyl]Jcacbamic (11,97g, 46,7mmol) trong diclometan
(50mL) trong hon 23 phiit & nhiét do trong phong. Dung dich dugc 1am néng dén
39°C va dugc giit & nhiét do d6 trong khoang 2 gid. Dung dich dugc dé nguoi dén
nhiét do6 xung quanh sau d6 axit trifloaxetic (4,8mL, 61,7mmol) duoc b6 sung vao
va hén hop phéan tng mi swong dugc dé khudy qua dém. Hon hop phan dng duoc
1am lanh dén nhiét 46 nim trong khoang tix 0 dén 5°C, duoc giit & nhiét do d6
trong 70 phiit va tiép theo duoc loc qua phéu Bjchner dé tao ra phan can gelatin
khong mau. Phan can dugc rira bang diclometan (1 x 40mL, 1 x 15mL) va tiép
theo duoc 1am kho trong t siy chan khong & 35°C trong diéu kién théi nito nhe
dé thu dugc hop chat néu & dé muc & dang chét ran dinh mau tring (6,08g, hiéu
suat 39,4%).
'"H NMR (DMSO-dy): 9,13 (tr, J = 6,3 Hz, 1H), 8,19 (s, 3H), 4,14-3,85 (m, 2H),
3,68 (s, 2H), F-NMR (DMSO-dg): -70,83ppm (tr, J = 10 Hz), -74,93 (s).
Vidu 8
Diéu ché 14n thit ndm 2-amino-N-(2,2,2-trifloetyl)axetamit hydroclorua
Budc A: Diéu ché 2-clo-N-(2,2,2-trifloetyl)axetamit

Dung dich ctla cloaxetyl clorua (60,8g, 0,52 mol) trong etyl axetat (120mL)
duoc b8 sung vao hén hop hai pha dugc 1am lanh so bo (& nhiét d6 nim trong
khoang tir -5 dén 0°C) cua trifloetylamin (47,6g, 0,48 mol) trong etyl axetat khan
(360mL) va kali cacbonat (33,2g, 0,24 mol) trong nuéc (120mL) trong hon 35
phiit. Hén hgp phan dng dugc khudy trong 60 phit & nhiét do d6. Hon hop phan
ting duoc dé 6n dinh va cic pha duoc tich. Pha hitu co dugc rlta bing nuéc va
duoc co trong chan khong dé tao ra du. Metanol dugc bé sung dé hoa tan ddu nay
va dung dich duoc c6 trong chan khong thanh dau khong mau dugc két tinh két
hop dugc 1am lanh thanh chat rin mau tring (89,6g).
'H NMR (DMSO-d,): 8,89 (bs, 1H), 4,17 (s, 2H), 3,91-3,99 (m, 2H).
Bué6ce B: Diéu ché& 2-[bis(phenylmetyl)amino]-N-(2,2,2-trifloetyl)axetamit

Mot phan san phdm ctia Vi du 7, Budc A (40,0g, 0,23 mol) dugc hoa tan
trong metanol (300mL) va dugc bé sung vao thiét bi phan Gng cao ap (Parr model
4540, 600mL, Hasteloy C) cung véi dibenzylamin (39,5g, 0,19 mol) va trietylamin
(22,4g, 0,22 mol). Thiét bi phan tng dugc sic nito va day lai, sau d6 lam néng dén
85°C va dugc giit trong 23 gio & nhiét do d6. Thiét bi phan tng dugc 1am lanh dén
nhiét d6 xung quanh va sdn phdm phan tng tho dugc co trong chan khong thanh
dau nhé6t mau do6 dugc hoa tan lai trong metylen clorua (400mL). Dung dich dugc
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rira hai 1an bang nuGc (t6ng 1a 450mL) va dugc co trong chan khong thanh dau hé
phéch dugc két tinh két hgp 1am nguoi (63,5g).

'H NMR (DMSO-dy): 8,38 (tr, 1H), 7,30-7,43 (m, 10H), 3,85-4,0 (m, 2H), 3,63 (s,
4H), 3,07 (s, 2H).

Budce C: Diéu ché€ 2-amino-N-(2,2,2-trifloetyl)axetamit hydroclorua

Mot phan san phdm cla Vi du 7, buéc B (12,0g) dugc hoa tan trong metanol

(300mL) va dugc bd sung vao thiét bi phan tng cao 4p (Parr model 4540, 600mL,

“Hasteloy C) ciing vé6i paladi 5% trén cacbon (0,6g) chét xdc tac. Thiét bi phan ing
dugc siic nito va tiép theo véi hydro, va 1am néng dén 70°C trong diéu kién 4p suat
hydro 100 psi cho dén khi ngimg hdp thu hydro (3 gi®). Thiét bi phan tng dugc
Iam ngudi va xuc nito, sau d6 san phdm phén ng thé duogc loc qua ting thiét bi
loc Xelitd d€ nham loai bo chét xic tdc va banh loc rira bing metanol. Dung moi
va san th{m phu toluen dugc loai ra bang cich chung cét, thu dugc dau hé phich
(5,45g, hiéu sudt 89% san pham theo GC).

San phdm d4u tho tix 2 14n xi ly thiy phan trén day (tdng 10,9g) duoc pha
loang bang etyl axetat (50mL) va dugc xit 1y bang khi hydro clorua & nhiét do moi
trudng cho dén khi nguyén liéu ban ddu dugc tiéu thu. Huyén phi dic thu dugc
dugc loc va chét ran dugc rlra bang etyl axetat (20mL) va dugc 1am kho trén thiét
bi loc trong di€u kién phu nito dé thu dugc hgp chit néu & dé muc & dang chit rin
mau trang (10,0g).

'H NMR (DMSO-dg): 9,24 (i, J = 6,2 Hz, 1H), 8,3 (s, 3H), 4,11-3,89 (m, 2H),
3,64 (s, 2H); F-NMR (DMSO-d6): -70,69ppm (tr, J = 10,1Hz).

Vidu9

bi€u ch€ 1-[4-(1H-imidazol1-ylcarbonyl)-1-naphtalenyl]etanon

1H-imidazol (1,17g, 17,2mmol) dugc bd sung vao dung dich ctia 4-axetyl-1-
naphtalencarbonylclorua (2,01g, 8,6mmol) trong diclometan (35mL). Huyén phu
dac thu dugc dugc khudy & nhiét do moi trudng trong 11,5 gid sau d6é duoc 1am
ngudi dén 0°C bang nudc dé/bé nude da. Lanh nudc (35mL) duoc bd sung vao va

~ h6n hop phén ting dugce chuyén dén phéu chiét. Cic pha dugc tich, va pha hitu co
dugc rira bang nudc (35mL) va 1am kho trén magie sulfat. Huyén phii dic duoc loc
va phén loc dugc co trong chan khong dé thu dugc hop chét néu & dé muc & dang
dau mau cam. '
'H NMR (CDCI3): 8,63-8,60 (m, 1H), 7,97-7,91 (m, 3H), 7,72-7,60 (m, 3H), 7,51
(tr, 1H, J=1,4 Hz), 7,18-7,17 (m, 1H), 2,80 (s, 3H).
Vidu 10
bieu ch€ 4-axetyl-N -[2-0x0-2-[(2,2,2-trifloetyl)amino]etyl]-1 ~ naphtalen-
carboxamit

Axit 4-axetyl-1-naphtalencarboxylic (680g, 3,14 mol) dugc bd sung thanh 5
phén trong hon 1 gi¢ vao huyén phit dic chia N,N-carbonyldiimidazol (505g,
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3,11 mol) trong axetonitril khan (2720mL) & nhiét d6 moi trudng. Dung dich duoc
khudy trong 2,5 gio va ti€p theo dugc lam 4m dén 35°C. 2-Amino-N-(2,2,2-
trifloetyl)axetamit (530g, 3,73 mol) sau d6 dugc b6 sung thanh 5 phan trong hon
30 phiit. Hon hop phan tng dugc khudy trong 2 gio & nhiét do nim trong khoing
tlr 35 dén 40°C, sau d6 1am nguoi va duge dé khudy qua dém & nhiét d6 moi
truong. Huyén phu dac thu duge duge xit 1§ bang nuée (5540mL) trong hon 40
phit, tiép d6 12 bé sung dung dich axit clohydric 1N (5440mL) trong hon 30 phit.
Hén hop phén dng dugc 1am lanh dén 5°C, gilt & nhiét do d6 trong 1 gio va tiép
theo dugc loc. Phén cdn duge rira 3 14n bang nudc (méi 14n 1360mL) va duoc 13m
kho trong ti sdy chan khong & nhiét do 60°C trong diéu kién théi nito dé tao ra
san phdm néu & dé muc & dang chat rin mau tring (1042,6g, hiéu suit 88,8%).

'"H NMR (CD3S(=0)CD3): 8,95 (t, J/=5,8 Hz, 1H), 8,72 (t, J=6,5 Hz, 1H), 8,55
(dd, J=6,5, 2 Hz, 1H), 8,37-8,33 (m, 1H), 8,13 (d, J=7,3 Hz, 1H), 7,70-7,60 (m,
3H), 4,07-3,95 (m, 4H), 2,75 (s, 3H).

Vidull

biéu ch€ lan th¥ hai 4-axetyl-N-[2-0x0-2-[(2,2,2-trifloetyl)amino]etyl]-1-
naphtalencarboxamit ,

Axit 4-axetyl-1-naphtalencarboxylic (675g, 3,15 mol) dugc bé sung thanh 5
phan trong hon 32 phiit vao huyén phi dac chita N,N-carbonyldiimidazol (486g,
3,00 mol) trong axetonitril khan (2578mL) & khoang 36°C. Dung dich dugc khudy
trong khoang 2 gid & nhiét do0 nay va tiép theo 2-amino-N-(2,2,2-
trifloetyl)axetamit hydroclorua (629g, 3,27 mol) dugc bd sung vao thanh 5 phin
trong hon 36 phiit. Hén hop phéan tng dugc khudy qua dém & 35°C va tiép theo
dugc 1am ngudi dén khoang 18°C d€ khoi mao két tinh. Huyén phit dic thu duoc
dugc 1am dm dén 35°C va tiép theo dung dich axit clohydric 1IN (3064mL) dugc
bd sung vao trong hon 90 phit, ti€p d6 13 bé sung dung dich clia 50% natri
hydroxit (514,2g) trong nuéc (7356mL) trong hon 81 phit. Hén hop phan tng
dugc lam lanh dén khoang 18°C, giit & nhiét do d6 trong 30 phiit va ti€p theo duoc
loc Phén cin dugc rira 3 14n bing nuéc (mbi 14n 700mL) va dugc 1am kho trong ti
sdy chan khong & nhiét do 60°C trong diéu kién théi nito dé tao ra san phim néu &
dé muc & dang chat rin mau tring (988,6g, hiéu suit 87,7%).

Vidu 12
Dieu ch€ 14n tht ba 4-axetyl-N-[2-ox0-2-[(2,2,2-trifloetyl)amino]etyl]-1-
naphtalencarboxamit

Axit 4-axetyl-1-naphtalencarboxylic (50g, 0,2273 mol) dugc bé sung thanh
timg phan vao huyén phi dic chita N,N-carbonyldiimidazol (39,76g, 0,2388 mol)
trong axetonitril khan (200mL) & nhiét d6 30°C. Dung dich dugc khudy trong 2
gio 6 nhiét do 30°C va ti€p theo dugc lam nguoi dén 20°C. Nudc (1,06g,
58,8mmol) dugc bo sung vao hén hop va né dugc khudy trong 1 gio. Dung dich
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ciia 2-amino-N-(2,2,2-trifloetyl)axetamit hydroclorua (45,98g, 0,2388 mol) trong
nuéc (21,5g) sau d6 dugc bd sung trong hon 1 gi & nhiét do nim trong khoang tir
19 dén 20°C. Hén hgp phan dng dugc khudy trong 17 gid. Huyén phu dic thu
dugc, nuéc (100mL) dugc b6 sung vao, ti€p d6 1a b sung dung dich natri
cacbonat (24,1g, 0,2274 mol) trong nude (350mL) trong 25 phiit va nuGe (350mL)
trong hon 22 phit. Hén hop phan tng dugc khudy & nhiét do nim trong khoang tir
20 dén 25°C trong 6,5 gio va loc. Phan can dugc rira 3 14n bing nudc (mdi 1an
100mL) va dugc lam kho trong ti s&y chan khong & nhiét do nam trong khoang tir
50 dén 60°C trong diéu kién thdi nito dé tao ra sin phdm néu & dé muc & dang
-cht rdn mau tring (72,3g, hiéu suit 86,1%).

Vidu 13

Diéu ché€ lan tht tu 4-axetyl-N-[2-0x0-2-[(2,2,2-trifloetyl)amino]etyl]-1-
naphtalencarboxamit

Axetonitril khan (40mL) dugc bd sung vao axit 4-axetyl-1-

naphtalencarboxylic (10,0g, 46,5mmol) va N,N-carbonyldiimidazol (7,62g,
46,5mmol). Dung dich duoc khudy trong 5,75 gid & 25°C, va tiép theo lam néng
dén 30°C. Dung dich 2-amino-N-(2,2,2-trifloetyl)axetamit hydroclorua (9,84¢,
50,8mmol) trong nuéc (4,32g) dugc bd sung vao trong hon 6 phiit. Hén hop phan
ting dugc khudy trong 16,3 gio' & nhiét do 30°C va tiép theo dugc 1am nguodi dén
20°C. Huyén phu dac thu dugc, nuée (20mL) dugc bd sung vao, ti€p d6 1a b sung
dung dich natri cacbonat (9,86g, 93mmol) trong nuéc (140mL) trong hon 1 gid.
Hén hop phan tng dugc khudy & nhiét do ndm trong khoang tir 20 dén 25°C qua
dem, gilt & nhiét do nim trong khoang tir 0 dén 8°C trong 2,25 git va tiép theo
dugc loc. Phan can dugc rira 3 14n bang nuéc (mdi 14n 20mL) va duoc 1am kho
trong ti sdy chan khong & nhiét do 50°C trong diu kién théi nito dé tao ra sin
phim néu & dé muc & dang chét rin mau tring nho (14,83g, hiéu suit 87,8%).
Vidu 14

Diéu ch€ 14n tht nidm 4-axetyl-N-[2-0x0-2-[(2,2,2-trifloetyl)amino]etyl]-1-
naphtalencarboxamit

Axit 4-axetyl-1-naphtalencarboxylic (10,0g, 46,5mmol) dugc b6 sung vio

huyén phi dac chita N,N-carbonyldiimidazol (8,21g, 50,1mmol) trong axetonitril
khan (40mL). Dung dich duoc khuay trong 1,3 gi¢ & nhiét d0 moi trudng. Nude
(0,2mL, 11,1mmol) dugc b8 sung vao va dung dich dugc khudy trong 30 phiit.
Dung dich ctia 2-amino-N-(2,2,2-trifloetyl)axetamit sulfat (11,25g, 54,8mmol)
trong nuéc (22,6g) duge diéu ché va loc dé loai bd phan khong tan va ti€p theo
duoc b6 sung trong hon 3 phiit vio hén hgp phan tng. Hén hop phan tng dugc
khuay trong 21,3 gio & nhiét 40 nam trong khoang tir 21 dén 23°C. Huyén phu dac
thu dugc, nuéc (20mL) duge b6 sung vao, ti€p dé 1a bd sung dung dich natri
cacbonat (9,82g, 92,7mmol) trong nuéc (140mL) trong hon 15 phit. Hén hop
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phan ting dugc 1am nguoi va duge khudy & nhiét do nim trong khoang tir 0 dén
5°C trong thdi gian 2,3 gio va ti€p theo dugc loc. Phan cin dugc rira 3 14n bing
nuSc (moi 14n 20mL) va duge 1am kho trong th say chan khong & nhiét do 45°C
trong diéu kién théi nito nhe dé thu dugc hop chit néu & d& muc & dang chat rin
mau trang nhd (12,6g, hiéu suit 76,9%).
Vidu 15
Piéu ché lin thd siu 4-axetyl-N-[2-ox0-2-[(2,2,2-trifloetyl)amino]etyl]-1-
naphtalencarboxamit

- Axit 4-axetyl-1-naphtalencarboxylic (10,0g, 46,5mmol) dugc bd sung vao
huyén phu dac chita N,N-carbonyldiimidazol (8,22g, 50,2mmol) trong axetonitril
- khan (40mL). Dung dich dwgc khudy trong 2 gi 10 phit & nhiét d6 nim trong
khoang tir 19 dén 21°C. Nuéc (0,2mL, 11,Immol) dugc bd sung vao va dung dich
dugc khudy trong 1 gid. Dung dich 2-amino-N-(2,2,2-trifloetyl)axetamit (9,03g,
55,1mmol) trong nudc (16,5g) dugc diéu ché va loc dé loai bd phan khong tan.
Phén can ran trén thiét bi loc dugc rita bang nude (1,58g) va phan rita két hop véi
dung dich nu6c loc 2-amino-N-(2,2,2-trifloetyl)axetamit. Dung dich nuéc 2-
amino-N-(2,2,2-trifloetyl)axetamit dugc b6 sung vao hén hop phan tng chia
axylimidazol trung gian trong hon 12 phiit. Hon hop phan tng dugc khudy trong
20,6 gio & nhiét do moi trudng. Huyén phi dic thu duge, nuée (20mL) dugc bd
sung vao, tiép d6 1a timg giot bo sung dung dich natri cacbonat (4,91g, 46,3mmol)
trong nuGc (70mL) trong hon 16 phiit va nuéc (70mL) trong hon 10 phiit. Hén hop
phan tng dugc 1am ngudi va dugc khudy & nhiét do ndm trong khoang tir 2 dén
7°C trong 2,5 gid va ti€p theo dugc loc. Phan can duoc rira 3 14n bing nuéc (mbi
lan 20mL) va duoc 1am kho trong th sdy chan khong & nhiét do 45°C trong diéu
kién théi nito nhe dé thu dugc hgp chat néu & dé muc & dang chét rin mau tring
nho (13,83g, hiéu suat 84,4%).
Vidu 16
So sinh d0 6n dinh cha bazo tw do vd cdc muéi cha 2-amino-N-(2,2,2-
trifloetyl)axetamit A

2-amino-N-(2,2,2-trifloetyl)axetamit bazo tu do da bat ngd c6 khéi luong

tang khi ti€p xic v6i khong khi xung quanh, trong khi mudi hydroclorua tuong
ting lai khong c6 hién tugng dé. K&t qua nay 1a khong mong mudén vi cic mudi
hydroclorua clia amin hiit 4&m khé thudng xuyén. Dé x4c dinh tiép dic diém do én
dinh ctia amin tu do va cic mudi clia 2-amino-N-(2,2,2-trifloetyl)axetamit cac thir
nghiém sau dugc thuc hién. Cic miu amin tu do va cdc mudi duge ti€p xic véi
khong khi trong phong thi nghiém trong khoang thdi gian. X4ac dinh mic ting hay
giam khoi luong so v6i mau ban dau.
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Muéi % khoi lugng tang Thoi gian [ngay] & moi
(giam) trudng xung quanh
Bazo tu do 4,65 3
Hydroclorua (0,09) 2
Trifloaxetat (0,22) 2,6
Metansulfonat (0,76) 5

-37-




29653

YEU CAU BAO HO

1. Phuong phdp diéu ché hop chit c6 Cong thic 1A:

0
HZN\/”\ PN
HX N

1A
trong d6 X la Cl, Br, CF3CO,, CH3S03, (SO4)12 hoac (POs)13 bao gom (Al), trong

dung moi khong thé tron 14n dugc véi nude, cho hop chat c6 Cong thic 8:
0]
H
0 N\/”\
T >

CH; O

H;C
HsC
8
ti€p xic véi chat phan dng ngdu hop, trong dé chat phan Wng ngau hgp 1a N,N’-
carbonyldiimidazol va phan tng véi hop chit c6 Cong thic 8 dé tao ra bazo dugc

dan xu4t tir chat phan ing ngiu hop va hop chit trung gian c6 Cong thic 9,

O
ne o M I
N
L, T D

va sau dé sau 1-2 gid, bé sung mu6i c6 Cong thiic 3:

LN CFy
HCl 5

vao hogp chét trung gian c6 Cong thic 9 véi su ¢6 mat cia bazo duge din xudt tr
chét phan ing nglu hop, trong d6 hop chat trung gian c6 Cong thic 9 va muéi cé

Cong thitc 3 phan ng dé tao ra hop chét trung gian c6 Cong thic 7:
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H
ZZXO\”/N\)J\E/\CF

CH3‘ O

3
7

va (B1) cho hop chét trung gian c6 Céng thirc 7 phan tng véi axit c6 Cong thic 5

HX 5
5
dé thu dugc hop chét c6 Cong thirc 1A.

2. Phuong phéap theo diém 1, trong d6 trong budc (B1) cac hop chét c6 Cong thirc
7 va 5 duogc tiép xUc véi sy ¢6 mit cua dung moi khong thé tron 1an duogc véi
nudc.

3. Phuong pﬁép theo diém 2, trong d6 axit c6 Cong thirc 5 bao gdm hydro clorua.

4. Phuong phép theo diém 1, trong d6 dung méi khong thé tron 13n duge véi nude

bao gdm etyl axetat hodc iso-propyl axetat.

5. Phuong phép theo diém 2, trong d6 dung méi khong thé tron 13n duge véi nude

bao gbm etyl axetat hoic iso-propyl axetat.
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