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Linh vue ky thuat dwoc dé cap

Sang ché dé cap dén hoa hoc cua peptit hoic protein hodc peptidomimetic,
va cu thé hon sang ché @& cap dén viéc tbng hop héa hoc cac chét nay tir cac
phéan tir da chtrc, va cu thé 13 axit a, B hodc y-amino va/hodc axit a, f hodc y-

hydroxy va/hoac axit a, § hodc y-mercapto.

Cu thé hon, sdng ché d& cdp dén phuong phap tbng hop peptit hoic
protein hodc peptidomimetic trong dung dich. Phuong phdp nay khong st dung
cic nhém bao vé thong thuong nhu tert-butoxycacbonyl (Boc) hodc
fluorenylmetoxycacbonyl (Fmoc) trén chtrc amin cta axit o, 8, hodc y-amino.
Tuong tu nhu vay, khong can thiét phai sir dung cdc nhém béo vé trén chirc
hydroxyl cta axit a, B hodc y- hydroxy hodc trén chuc thiol cta axit, B hoac vy-

mercapto.

Phuong phap nay dua vao viéc dung tuong Ung axit a, B, hodc y-amino
hodc axit a, B, hodc y-hydroxyl hodc axit a, B, hodc y-mercapto da hoat héa &
dang 2,2-bis(trifluorometyl)-1,3-oxazolidin-5-on hodc 2,2-bis(trifluorometyl)-
1,3-oxazinan-6-on hodc A2,2-bis(triﬂuor0metyl)—1,3-oxazepan-7—on hoac 2,2-
bis(trifluorometyl)-1,3-dioxolan-4-on hodc 2,2-bis(trifluorometyl)-1,3-dioxan-
4-on hodc 2,2-bis(trifluorometyl)-1,3-dioxepan-4-on hoéc 2,2-
bis(trifluorometyl)-1,3-oxathiolan-5-on  hodc 2,2-bis(trifluorometyl)-1,3-
oxathian-6-on hodc 2,2-bis(trifluorometyl)-1,3-oxathiepan-7 hodc cac dan xuét
clia cac chat nay va cua mot ho phan tur lién két, cu thé 1a cac dan xuit cua
polyolefin hodc polyolefin oligome hodc polyalken. Phén tu li€n két duoc lién
két v6i mot phan tir ¢6 it nhat hai nhém chiic ua dién tr va/hodc ua nhén, va cu

thé 1a véi axit a, B, hodc y-amino hodc axit a, B, hodc y-hydroxy hodc axit a, 3,
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hodc y-mercapto thir nhat, sau d6 cac chat nay s& la doi tuong cua cac bude kéo

dai/lap lai dé dan dén peptit hoic protein hodc peptidomimetic.

Phuong phip ndy cho phép thu dugc peptit hoac protein hodc
peptidomimetic mot cach hiéu qua hon (nghia la giam s6 luong cac budc), theo
céch nhanh hon, tinh khiét hon hodc dé tinh ché hon so véi cac phuong phap
hién tai trén chét hd trg rin hodc trong dung dich. Phuong phap nay rat d& tur

dong hoa.
Tinh trang ky thuit ciia sang ché

Su phat trién vuot bac trong su phat trién cta cac peptit hodc protein hodc
peptidomimetic didu tri trong thap ky qua da dan dén mot luong 16n céc phén tr
méi duge chip nhan trén thi trudng (Xem 4n pham ctia J. Med. Chem., 2018,
22, 1382 -1414, Bioorg. Med. Chem., 2018, 26, 2700-2707); do vay liéu phap
dua vao peptit hodc protein hodc peptidomimetic da tro thanh mdt trong cac
phan dong nhét trong nganh dugc pham. Ung thu, bénh chuyén hoéa va c4c bénh
ctia hé than kinh trung wong 12 c4c linh vuc diéu tri chinh thuc day nhu cau vé

peptit hodc protein hodc peptidomimetic diéu tri méi.

Tuy nhién, mot s6 tr& ngai ngan viéc 4p dung rong rai peptit hodc protein
hodc peptidomimetic trong didu tri. Vi du, c6 thé dé cap dén chu ky phén nira
chuyén hoéa ngén va ban chit wa nude cta cic chét nay. Mot yéu t6 quan trong
khac va cho dén nay 13 quan trong nhét, 1am cham su phat trién cta cac tmg
dung diéu tri ctia peptit hodc protein hodc peptidomimetic ’lét phuong phap tong

hop céc chét nay.

Qua trinh tong hop peptit pha 1ong thir nhét duoc thuc hién hon mot thé
ky truge boi E. Fisher va E. Fourneau (Ber. Dtsch. Chem. Ges. 1901, 34, 2368-
2879). K& tir d6, nhidu nha héa hoc da cé nhimg céi tién; day 1a truong hop cla
Bodansky va du Vigneaud (J. Am. Chem. Soc., 1959, 51, 5688-5691) voi
Beyerman va Cong su (Rec. Trav. Chim., Ha Lan 1973, 92, 481-492), R. K.
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Sharma va R. Jain (Synlett 2007, 603-606), Nodal va Cong su (Hoéa hoc tu
nhién 2017, 9, 571-577), Liu va Cong su (Org. Lett., 2018, 20, 612-615), va véi
Muramatsu va Cong su. (ACS Catal., 2018, 8, 2181-2187).

Qua trinh tong hop peptit hodc protein hodc peptidomimetic da sur dung
thuong xuyén nhét lién quan dén viéc bao vé tam thoi chitc amin (No) cia axit
amino. Ngay nay, cac nhém béo vé dugc st dung la nhém tert-butoxycarbonyl,
cach tiép can nay thuong duoc goi la chién lugc “Boc”, va nhém
fluorenylmetoxycacbonyl, cach tiép can ndy thuong duoc goi la chién lugc
“Fmoc”. Hai qué trinh tdng hop peptit nay da duge biét dén boi nhiing ngudi o
trinh do trong linh vuc k¥ thuét tuong tmg (Xem phan 7-5 cia s6 tay “Hoéa sinh”
ciia D. Voet va J.G. Voet, tai ban 1in tht 2, Brussels 2005). Trén thuc té, axit
amino dugc cp O trang thai dd bao vé trén chic amin (Na) bdi nhom Fmoc

hoic Boc, va dugc tham gia truc tiép vao c4c phan tmg hoat héa/lién két.

Céc axit amino c6 thé dugc sir dung trong cac pha long hodc dang chét hd
tro rin; trong trudng hop thir hai, axit amino dugc bao vé trén chirc amin (Na)
duoc gin vao mot loai nhyua khong hoa tan trong dung moi hitu co, day la su
téng hop cta Merrifield (J. Am. Chem. Soc., 1963, 85, 2149 -2154). bay la mot
phuong phap dugc kiém soat tot, tuy nhién phuong phap nay c6 mot s6 nhugc
didm sau: chét phan tng duge s dung c6 gia cao va thiéu su ddng nhét ctia cc
peptit dugc tdng hop. Hé thong dugc cho 14 bi thodi hoa, nén phét sinh thém chi
phi d& tinh ché bing phuong phap sic ky 1ong hiéu suét cao diédu ché.

Trong qua trinh téng hop peptit pha long (LPPS), tat ca cac phan ung déu
dién ra trong dung dich ddng nhit. Phuong phép ludn nay dugc md ta boi
Bodansky va du Vigneaud (J. Am. Chem. Soc., 1959, 51, 5688-5691). Chuc
axit cacboxylic (dau cudi-C) cua axit amino ban dau duoc bao vé ¢ dang metyl
este, va cdc axit amino sau dugc ngung lién tiép sau khi bao vé chirc amin cua
chung (Na) bang nhém cacbonxybenzyl (viét tat 1a Cbz) theo su hoat héa cla

chtic axit cacboxylic cua ching (dau cudi-C) boi modt nitrophenyl este. Tat ca

3
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céc chét trung gian tong hop dugc tinh ché bing cach két tia hodc 1am sach
bang bang nudc (chiét). Phuong phép tdng hop peptit nay 12 dai, té nhat va tao
ra san luong peptit thép. Vi du, d& cép dén viéc tong hop ACTH véi san ludng
tdng thé khoang 7%, dugc mé ta béi Schwyzer va Sieber (Helv. Chim. Acta
1966, 49, 134-158).

MObt stra dbi ctia phuong phap ndy dugc béo cdo boi Beyerman va Cong
Su (Rec. Trav. Chim. Ha Lan 1973, 92, 481-492). N6 bao gbm viéc bao vé
chic axit cacboxylic (d4u cubi-C) cia axit amino hodc mot peptit & dang benzyl
este va thuc hién phan Ung lién két (hodc ngung) khi c6 du anhydrit axit amino
da bao vé-Na, dé nham nang cao san lugng. Cubi cung, mac du ting san lugong
cua phan Ung lién két, nhung s& 1am mét kha ning hoa tan cta peptit trong pha

hitu co khi sau d6 dat khoang nam axit amino.

Céac chién lugc khéac cho phép hoa tan axit amino, dé tao diéu kién téng
hop peptit, dd dugc phat tridn. C6 thé dé cap dén cong trinh cla Narita (Bull.
Chem. Soc. Jap., 1978, 51, 1477-1480), cong trinh ctia Bayer va Mutter
((Nature 1972, 237, 512-513) vé polyetylen glycol nhu 1a mét chit ta dugc hoa
tan, va cac Sang ché EP 0 017 536 (Sanofi) va EP 2 612 845 Al va US
2014/0296483 (Ajinomoto Co., Inc.) vé su hoa tan cac phan tir lién két.

Céac chién luoc téng hop peptit cling dugc biét dén voi viée st dung céc
nhém da chuc, nghia 1a cdc nhom cé kha nang kich hoat dong thoi chie axit
caboxylic (dau cudi-C) va bao vé chiic amin (Na) ciia axit amino, tao thanh cau
triic vong trung gian phan tng cao. Py la truong hop N-cacboxyanhydrit (viét
tat 1a NCA) (xem Ber. Dtsch. Chem. Ges., 1906, 39, 857-861; Ber. Dtsch.
Chem. Ges., 1907, 40, 3235-3249; Ber. Dtsch. Chem. Ges., 1908, 41, 1721-172;
J. Am. Chem. Soc., 1957, 79, 2153-2159; J. Am. Chem. Soc., 1947, 69, 1551-
1552). Céc chét trung gian phan tmg dugc tong hop tlr cac axit amino va dan
xudt diclodimetylsilan (xem S.H. van Leeuwen va Cong su., Tetrahedron

Letters 2002, 43, 9203-9207 va WO 00/37484 Al). Cac dan xuit axit amino

4
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dugc kich hoat béi bo trifluorit eterat dugc phat minh dé tong hop peptit (xem
S.H. van Leeuwen va Cong su., Tetrahedron Letters 2005, 46, 653-3656). Su
hoat héa cia axit amino khi c6 hexafluoroaxeton cling dugc mo ta (xem Chem.
Ztg., 1990, 114, 249-251 va J. Spengler va Cong su, Chem. Rev., 2006, 106,
4728-4746).

TAt ca cac phuong phép tbng hop peptit hodc protein hodc
peptidomimetic nay, trong dung dich hodc trén chit hd tro rin, c6 it nhat mot
hoéc-nhiéu nhuoc diém sau day: viéc st dung cac nhom bao vé, su dung qua
nhiéu chét phan tng, kha ning raxemic héa, kha nang hoa tan clia peptit thap
trong qua trinh tbng hop cac dung mdi hitu co, giéi han vé kich thudc cia peptit,
qua trinh tinh ché dt va 6 nhidm moi trudng, quy trinh thi nghiém phtc tap
hodc kha ning polime hoa. N6i chung, viéc kiém tra céc tai liéu hién c6 trong
linh vuc téng hop peptit cho thiy con c6 nhiéu kho khin trong viéc tao ra peptit
hozc protein hodc peptidomimetic c6 dd tinh khiét cao, san lugng tbt, voi chi

phi thép va ddu vét sinh thai hoc thip hon.
Ban chat ky thuit ciia sing ché

Sang ché nay khéc phuc cac nhugc diém bang cach dé xuét mot phuong
phép tong hop peptit mdi hodc protein hodc peptidomimetic dé loai bo nhiing
tré ngai lién quan dén viéc tiép can va san xut c4c chét nay con ton tai trong

linh vuc k¥ thuat da biét,

Theo sang ché, cac nhugc diém duoc khic phuc bang mot phuong phap
téng hop peptit hodc protein hodc peptidomimetic trong pha 1éng bao gdm su
két hop ctia hai dic tinh co ban duoc trinh bay chi tiét dudi day.

Muc dich dau tién cta sang ché 14 dé xuét phuong phép tong hop peptit
hodc protein hodc peptidomimetic bang cach kéo dai lién tiép dau tha hai cia
phan tir loai Q* - E - QY, trong d6 Q* and Q® c6 thé gidng nhau hodc khéc nhau

va 1a chtrc wa dién t va/hodc ua nhéan, va E la mot chat dém. PBau thr hai néu
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trén c6 thé 12 mot amin bac mot hodc amin bac hai, mot hydroxyl hodc mét thiol,
cla axit a, B, y hodc §-amino hodc axit o, B, y hodc §-hydroxyl hodc axit a, B3, v
hodc 8-mercapto hodc peptit hodc protein hodc peptidomimetic, dic trung & chd
cac don vi néu trén dugc chon tir nhom dugc tao thanh tur: (tu nhién, hoac
khong ty nhién hodc tdng hop) axit o, B, y hodc 3-amino hodc axit a, B, vy hodc
§-hydroxy hodc axit a, B, v hodc 8-mercapto. Ngoai ra, dAu tht nhét cta phan t
loai Q* - E - Q" néu trén (vi du, axit a, B, y hodc -amino hodc axit a, B, y hodc
§-hydroxy ho#ic axit a, B, y hodc d-mercapto) hodc peptit hodc protein hodc
peptidomimetic néu trén dugc gén vao phan tr lién két c6 thé hoa tan duoc
trong dung moi hiru co ciing nhu dung moi halogen hoa (metylen clorit,
clorofom), etyl axetat, tetrahydrofuran, 2-metyletetrahydrofuran, isooctan,
xyclohexan, hexan, metylxyclohexan, metyl tert-butyl ete hodc cac dung moi

thom nhu benzen hoic toluen hodc bat ky dung mdi thich hop nao khac.

Pic tinh co ban thir nhat 1 viéc st dung mot ho cac phan tir lién két cu
thé. Theo sang ché, cac phan tir lién két 1a polyolefin hodc polyolefin oligome
hodc polyalken. Phuong phép theo sang ché d xuht kha nang tiép cn cac
peptit hodc protein hodc peptidomimetic tinh khiét cao (tw nhién hodc khong tu
nhién hodc tong hop). Phuong phép nay sé tiét kiém duoc cac bude va nguyén
tr do khong st dung cdc nhém bao vé (trén chirc amin, hydroxyl hodc thiol cua
chudi chinh) va céc tic nhan lién két va do vay, tiét kiém chi phi. Cubi cung,

phuong phép 1a bao vé moi truong.

Pic tinh co ban tha hai 13 viéc st dung cac phén tir loai Q*- E - Q° da
chtre, trong d6 cac nhém Q* and Qb ¢o thé 13 giéng nhau hoédc khac nhau, va
duoc chon tir nhém ua dién tir va/hodc va nhin, va E 1a mot chit dém. Uu diém
14, Q* and QP dugc chon tir nhom dugce tao thanh tur cac chire hoa hoc nhu: ruou,
andehit, amin bac mot, amin béc hai, azit, etynil, halogen, thiol, vinyl, va/hoéc

chit dém E duoc chon tir nhém duogc tao ra tur cac don vi cau trac nhu chuoi
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ankyl thom, tap sic, bdo hoa (c6 nhanh hodc khoéng), chudi ankyl khong bao
hoa (c6 nhanh hodc khong), glycol (va t5t hon 1a polyetylen glycol).

- Trong trudng hop thuan loi, khi st dung, nhu mdt phén tir da chuc, cia
phéan ti loai Q* - E - Qb, va axit a, p hodc y-amino hodc axit a, B hodc y-
hydroxy hoic axit a, p hodc y-mercapto, nhimg hop chét nay dugc st dung &
dang hoat tinh cta no, cu thé 1a 2,2-bis(trifluorometyl)-1,3-oxazolidin-5-on
hodc hodc 2,2-bis(trifluorometyl)-1,3-oxazinan-6-on hoac 2,2-
bis(trifluorometyl)-1,3-oxazepan-7-on hodc 2,2-bis(trifluorometyl)-1,3-
dioxolan-4-on  hodc  2,2-bis(trifluorometyl)-1,3-dioxan-4-on hoac 2,2-
bis(trifluorometyl)-1,3-dioxepan-4-on hodc 2,2-bis(trifluorometyl)-1,3-
oxathiolan-5-on hodc 2,2-bis(trifluorometyl)-1,3-oxathian-6-on hoac 2,2-

bis(trifluorometyl)-1,3-oxathiepan-7-on hodc cac dAn xudt clia cac chit nay.

So dd 1 minh hoa céu tric ciia cdc dang d hoat héa nay. Loai thir hai
duoc diéu ché tir cac axit a, B hodc y-amino tuong Ung (cong thirc nay c6 nghia
& day 1a: axit a-amino, axit f-amino hodc axit y-amino), ho#c axit a, B hoac y-
hydroxy hozc axit a, B hodc y-mercapto (cong thiic nay c6 nghia ¢ day la: axit

o-mercapto, axit B-mercapto hodc axit y-mercapto).

[Cong thuc 1]

RER! R R

R o} 3
Rl o R X o rL
b4

. O or 1 or
?SC><CF3. FBC><GF3 F3,C><CF3

X=NH, N-ankyl, N-aryl, O, S
R! R% R’ R* R’ R®= Ankyl hodc Aryl
So dd 1: CAu truc cta dang da hoat hoa

Cho dén nay, kha ning didu ché trong dung dich dé dang, peptit bao gbm

nhidu hon bdn axit amino, cac loai nay 1a khac nhau hodc khong khac nhau, su

7
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dung cac din xuat axit amino d3 hoat hoa & dang 2,2-bis(trifluorometyl)-1,3-

oxazolidin-5-on, chua bao gi® dugc chimg minh.

Chinh x4c muc dich cua séng ché 14 dé xut viéc sir dung cic axit d& hoat
héa & dang 2,2-bis(trifluorometyl)-1,3-oxazolidin-5-on hodc 2,2-
bis(trifluorometyl)-1,3-oxazinan-6-on hoac 2,2-bis(trifluorometyl)-1,3-
oxazepan-7-on hodc 2,2—bis(triﬂuorometyl)-1,3-dioxolan—4-on hoac 2,2-
bis(trifluorometyl)-1,3-dioxan-4-on hoéc 2,2-bis(trifluorometyl)-1,3-dioxepan-
4-on - hoac 2,2-bis(trifluorometyl)-1,3-oxathiolan-5-on hodc 2,2-
bis(trifluorometyl)-1,3-oxathian-6-on hoac 2,2-bis(trifluorometyl)-1,3-
oxathiepan-7-on hodc cac dAn xuit ctia né khi c6 mat phén tir lién két cho phép
tao ra peptit hodc protein hodc peptidomimetic c6 d6 tinh khiét cao, trong pha

long (hoac dung dich).

Phuong phép tbng hop peptit hoic protein hodc peptidomimetic theo sang
ché duoc tién hanh bing cach kéo dai lién tuc dau thir hai (amin bac mét hode
amin bac 2, hydroxyl hodc thiol) cia mot chudi peptit hodc protein hoac
peptidomimetic ma diu thr nhit duoc gin vao mot lién két phan tir hoa tan
dugc trong dung mdi hitu co. Phan tir lién két néu trén bao gdbm mot chudi
.polyoleﬁn hodc polyolefin hoic polyalkene oligomer c0 it nhat muoi don vi

monome, va t6t hon 12 khoang 15 dén 350 don vi monome.

Theo mdt phuong 4an, chudi polyolefin néu trén la mot chudi
polyisobuten (PIB). Cu thé, phan tir lién két néu trén c6 thé 1a mot polyolefin.
Chubi polyolefin ¢ thé duogc chic héa it nhét tai mot dau cua néd. Ngoai ra,

chudi polyolefin hodc polyolefin hodc polyalken oligome c6 thé bao gdbm nhiéu

lién két cacbon-cacbon khong bdo hoa khong qua 5%, va tdt hon 1a khéng qua 3%

va/hodc phéan tur lién két co thé co trong lugng phén tu trung binh trong khoang

fr 600 dén 20000, va tét hon 14 trong khoang tir 700 dén 15000.
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Trong mo6t phuong an, phan tr lién két néu trén bao gdm mot chudi
polyolefin (hodc mot chubi polyolefin) két thuc béi it nhit mot nhém duge chon
tir nh6m gom:

o Mt chiic X2, trong d6 X* dugc chon tir nhém bao gém: -OH, -NH,, -
NHR? (R* = ankyl hodc aryl), -SH;

o Mot chire -Y-CgHXP, trong d6

=Y 120, S, CH; hoac khong co,

- X" dwoc chon tir nhém bao gdm: OH, -NH,, -NHR?, -SH, -CX°R°R®, -
CeH3R(CR*X?),

Trong d6: R® dugc chon tir nhém bao gbém: -H, -Aryl, -Heteroaryl, -
Ankyl, va

R® duogc chon tir nhém gbém -H, -Ankyl, -O-Ankyl, -Aryl, -O-Aryl, -
Heteroaryl, -O-Heteroaryl;

o Chutc -CR=CH-CHX? hoic chtrc -CR‘H-CH=CH-CHX?®, trong d6 X*
c6 y nghia dugc xac dinh trén déy, va R? ]a metyl hodc etyl.

Cu thé, X2 ¢6 thé 1a mot chiic amin bac mét hodc béc hai, rugu, thiol hodc
phenol.

Theo mdt phuong 4n, trong lugng ctiia phan tir trung binh theo trong
lugng cda cac phan tir lién két, ngoai chic héa du cubi (vi du -X?, -Z-CeHaX"
hodc -CR%=CH-CHX® nhu duoc dinh nghia & trén), bao gbm tir 600 dén 20000,
va tot hon 1a tir 700 dén 15000. Trén trong luong phén tir trung binh la khoang
20000, nhitng phan tir nay c6 thé c6 dot nhot qua 16n, co nguy co gi6i han kha
ning hoa tan cia ching trong cac dung méi hitu co duge str dung cho budc lién
két/kéo dai hoac lap lai.

Mot vai dan xuat PIB dugc str dung trong bbi canh cua sang ché 14 c6 san

trén thi truong, nhu la phéi tu cho xuc tac déng thé. Vi du, viéc st dung c6 thé
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duoc tao tir 2-metyl-3-[polyisobutyl(12)]propanol (trong luong phén td trung
binh tinh theo trong lugng la 757, bao gébm chirc héa ddu cudi) hoic 4-
[polyisobutyl(18)]phenol (trong luong phan tir trung binh tinh theo trong luong
1a 1104, bao gdm chirc héa ddu cubi) 1an lugt duge phan b, theo tai ligu tham
khao 06-1037 va 06-1048 béi cong ty Strem Chemicals. Hai phén tir nay 1a cac
din xuét polyisobuten c6 chudi duge két thuc twong tmg béi nhém -CH-
C(CH3)(H)-CH,-OH (c6 nghia la isopropanol) va bdi mot nhom CH,-C(CHs),-
C¢Hs-OH (c6 nghia 1a phenol).

Theo mét khia canh ctia sing ché, viéc sir dung mot phan ti lién két hoa
tan trong dung mdi hiru co nhu duge mo t trén day (va cu thé hon 14 viéc st
dung polyolefin), 1a cling c6 thé déng vai trd nhu 12 chit mang 1éng hodc mot
nhém bao vé cua chirc axit cacbonxylic (dAu cubi- C) hogc cua bét ky chiic héa
hoc nao khac (chudi bén cua axit o, B hodc y-amino hodc axit a, B hodc y-
hydroxy hodc axit a, p hodc y-mercapto, hodc bat ky phan tir khéc ¢ it nhat hai
nhém chtrc. N6 ciing cho phép hoa tan cac peptit di lién két hoic protein hozc
peptidomimetic va su tdng hop cia cac chét nay trong dung dich hitu co (dung

moi halogen héa va/hodc dung mdi khong halogen hoa).

Theo mot khia canh khac cta sang ché, viéc st dung phan tr lién két hoa
tan dugc trong dung mdi hiru co nhu dd mo ta trén day (va cu thé hon 1a s
dung polyolefin), va khong hoa tan dugc trong mot vai dung moi phan cuc (nhu
nude va’hoic etanol va/hodc axetonitril), tao diéu kién thuan loi cho viée tinh
ché axit o, B hodc y-amino hodc axit a, p hodc y-hydroxy hoac axit a, B hoac y-
mercapto hodc peptit hodc protein hogc peptidomimetic da lién két bang cach
chiét (lam sach) hodc loc don gian bang silic. Vi vdy, viéc chiét don gian hodc
loc don gian cho phép thu dugc cac peptit hodc protein hodc peptidomimetic da
lién két v6i do tinh khiét héa hoc cao.

Theo mdt khia canh khéac cua sang ché, viéc str dung duogc tao ra tr cac
phan tu lién két sin c6 trén thi truong, hodc cac phan tir lién két co thé duoc
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tdng hop don gian va truc tiép tir cac tién chit c6 sin trén thi trudng, cu thé 13

mot s& dan xuit polyisobuten (PIB).

Theo mdt khia canh khac cua sang ché, axit a, B hodc y-amino hodc axit a,
B hodc y-hydroxy hodc axit o, B hodc y-mercapto dugc phan ing tuong ung &
dang hoat héa cia né 2,2-bis(trifluorometyl)-1,3-oxazolidin-5-on hodc 2,2-
bis(trifluorometyl)-1,3-dioxolan-4-on hodc 2,2-bis(trifluorometyl)-1,3-
oxathiolan-5-on 'hoéc (2,2-bis(trifluorometyl)-1,3-oxazinan-6-on,  2,2-
bis(trifluorometyl)-1,3-dioxan-4-on, 2,2-bis(trifluorometyl)-1,3-oxathian-6-on,
2,2-bis(trifluorometyl)-1,3-oxazepan-7-on, 2,2-bis(trifluorometyl)-1,3-
dioxepan-4-on, 2,2-bis(trifluorometyl)-1,3-oxathiepan-7-on va cac dan xuét cia
chung, vGi sy ¢6 mat cia phén tir lién két trong dung mai thich hop (hodc hén
hop dung mbéi), & nhiét do trong khoadng tir -20°C dén 150°C. Trong mot
phuong an, phan tng dugc thuc hién trong bét ky dung mdi 1ong tro ndo (hodc
hdn hop) c6 kha ning hoa tan cac chét phéan tng. Cac dung moi co thé ap dung
bao gdm, nhung khéng gi6i han & cac dung mdi nay, hydrocacbon da halogen
héa hodc khong halogen héa. Cac dung méi dugce uu tién la tetrahydrofuran,
etyl axetat, 2-metyltetrahydrofuran, propylen cacbonat, hogc bét ky dung moi

nao khéc hodc hén hop dung méi c¢6 kha nang hoa tan hai loai hoa chét nay.

Theo mot khia canh khac cua sang ché, cac phan tng gifta céc dan xuét
PIB va cac axit a, 3 hoéc y-amino di hoat héa hodc axit o, B hodc y-hydroxy da
hoat hda hoic axit o, B hodc y-mercapto dd hoat héa dugc thuc hién hoa hoc
theo 16 (cu thé 13 trong binh hodc bé chura), nhung tét hon 1a ching duoc thuc

hién hoa hoc theo dong (con goi 1a hoa hoc dong lién tuc).

Theo mot khia canh khéc cia sang ché, axit a, B hodc y-amino hodc axit a,
B hoic y-hydroxy hodc axit o, § hodc y-mercapto co cac chudi bén khong tuong
thich véi céc didu kién phan tmg lién két/kéo dai hodc 13p lai, c6 thé b che tam
thoi boi mdt nhom bao vé thich hop. Cu thé, no co thé duoc chon tir nhém bao

gom:
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- tert-butoxycacbonyl (viét tit 1a Boc),

- fluorenylmetoxycacbonyl (viét t4t 1a Fmoc),

- benzyl (viét tit 1a Bzl),

- trityl (viét tat 1a Trt),

- cacboxybenzyl (viét tit 12 Cbz),

- 2.2.4,6,7-pentametyldihydrobenzofuran-5-sulfonyl (viét tit 1a Pbf),
- 4-metoxy-2,3,6-trimetylbenzenesulphonyl (viét tat 1a Mitr).

Ciing c6 thé st dung bit ky nhém bao vé ndo khéc twong thich véi cac

phuong phép hién tai.

Theo mét khia canh khéc ctia sang ché, cac phan tir lién két néu trén phan
véi vé6i axit a, B hodc y-amino hodc axit a,  hodc v-hydroxy hodc a, B hodc axit
y-mercapto di hoat héa thir nhét (sau ddy viét tat 13 AAAL), din dén lién két
cong hoa tri gitta axit o, 3 hbéc y-amino hoic axit a, § hodc y-hydroxy hodc axit

B hodc y-mercapto va cac phan tir lién két.

Theo mot khia canh khac cua sang ché, chudi peptit hodc protein hodc
peptidomimetic néu trén dugc tao ra tir n don vi cua axit o, p hodc y-amino hoac
axit a, p hodc y-hydroxy hodc axit a, p hodc y-mercapto; dau tha hai ctia né 1a
mdt don vi khéac clia axit o, § hodc y-amino hodc axit a, B hodc y-hydroxy hoac
axit a, p hodc y-mercapto, sau day viét tit 14 AAAn. Trong qud trinh thuc hién
phuong phap, chudi peptit hodc protein hodc peptidomimetic kéo dai bang cach
kéo dai hoac lap lai lién tiép, va trong mdi budc nay, don vi khac cua axit a, B
hodc y-amino hoic axit a, p hodc y-hydroxy hodc axit a, B hodc y-mercapto da
hoat hoa dugc thém vao, sau day viét tit 1a AAA(n+1), vao d4u tha hai néu trén
(amin bac mot hodc amin bac hai, ruou hoic thiol tu do). Trinh tu phan tng

duoc thé hién trong so d6 phan g s6 2 dudi day.
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[Cong thuc 2]

7Z =NH, N-ankyl, N-aryl, O, S
R!, R2, R3, R* = H va/hodc ankyl va/hodc aryl
n=0,1
So d6 phan tmg 2: phuong phap chung dé thu dugc mot peptit

Theo mdt khia canh khéac cia sang ché, c6 thé st dung trong chudi peptit
hodc protein hodc peptidomimetic néu trén, tu nhién va/hoac khong tu nhién
va/hoic tdng hop axit o, B hodc y-amino va/hodc axit o, B hodc y-hydroxy
va/hodc axit a, B hodc y-mercapto.

Theo mot khia canh khéac cia sang ché, co thé st dung trong chudi
peptidomimetic néu trén mot hodc nhiéu don vi phan t loai Q* - E - Qb, c6 it
nhét hai nhém chirc, giéng nhau hozc khic nhau, va dugc chon tir nhém ua dién
tir hodc wa nhan, va dugc tach béi mot don vi chit dém E. Cac nhém Q? va/hodc
Q" ¢6 thé hodc khong thé 1a cac nhém du cudi. Chat dém E co thé 1a thuc thé
duogc chon tir nhdm bao gbm:

- chudi béo (phan nhanh hodc khong va khong bdo hoa hodc khong);

- Aryl hodc di vong (duoc thay thé hoac khong).

Uu diém 14, cac phan ttr cta loai Q* - E - Q" mang chtic dau cudi duoc
chon tir nhom g61n chiic amin bac mot, chirc amin béc hai, chirc hydroxyl hoac

chuc thiol.
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C6 thé dé dang nhan théy rﬁng axit o, p hoic y-amino néu trén, axit o, B
hoic y-hydroxy néu trén va axit a, B hodc y-mercapto néu trén la cac truong hop
cu thé ctia cac phén tir da chiic cia loai Q? - E - Qb. Diéu tuong tu ciing dugc ap
dung véi axit §-amino néu trén, axit 3-hydroxy néu trén va axit 6-mercapto néu
trén, tuy nhién, khong nhét thiét phai tham gia vao phan ing & dang hoat hoa
clia n6, gidng nhu cac phén tir da chirc khong phai 1a axit a, B hodc y-amino

hodc axit a, p hodc y-hydroxy hodc axit a,  hodc y-mercapto.

Phan tir da chirc Q? - E - Q° ¢6 thé ¢6 mdt ciu triic phén tir, duge chon cu
thé tir epoxit, aziridin, thiiran. Vi vay, theo sang ché, peptidomimetic bao gdm
nhém epoxy-suxinat, nhu peptit E-64, hodc peptit azirido, nhu Miraziridin, c6

thé duoc diéu che.

Mot s6 vi du dugc dua ra dudi ddy cho cac phéan tur loai Q* - E - Q® da
chitc ¢6 thé dugc st dung trong bdi canh cia sang ché: sarcosin, 2-(1-
aminoetyl)-1,3-oxazole-4-axit cacboxylic va (2R,3R,4R)-3-hydroxy-2,4,6-

trimetyl-axit heptanoic.

Phan tir da chic Q* - E - Q®néu trén dac biét co thé 1a mot axit amino
theo dinh nghia dugc dua ra dudi day. NO cling co thé 1a mot peptit, vi du
dipeptit, tripeptit, tetrapeptit, pentapeptit, hexapeptit, heptapeptit, octapeptit,

nonapeptit, decapeptit, hodc thdm chi 1a mét peptit dai hon.

Céc phan tu da chuc ¢o thé duoc dua vao chudi peptit hodc protein hodc
peptidomimetic bang cac phan Gng hoa hoc da biét. Chung khong mang mot
nhdém bao vé trén chuc dau cudi duoc chon tir nhém bao gém churc amin bac
mét, chtrc amin bac hai, chic hydroxyl hodc chirc thiol. Vi du, néu phén tu da
chtic néu trén 1a mot axit amino hodc mét peptit, phan tir da chirc nay khong
mang N-bao vé dau cudi; né cb thé bao vé cac chudi hodc cac chic bén clia no,

khong bi bién d6i trong qué trinh kéo dai peptit.
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Nhu d3 mé t trén day, axit a, p hodc y-amino néu trén, axit a, § hodc y-
hydroxy néu trén va axit o, p hodc y-mercapto néu trén tot hon dugc sur dung &

dang hoat hda ctia no.

Céc don vi da dan xuét tir cac phén tir da churc khong duge chon tir nhém
axit o, p hodc y-amino, axit a, B hodc y-hydroxy hodc axit a, B hoac y-mercapto,
c6 thé gin thuan lgi vao dAu cubi-C cia peptidomimetic néu trén, hodc trén dau
cudi (cu thé 12 bang chitc héa amin bac mdt hoac amin béc hai, hydroxyl hodc
chure thiol), hodc trén chudi bén (cta it nhit mdt axit a, p hodc y-amino hodc
axit a, p hodc y-hydroxy hodc axit o, p hogdc y-mercapto), hodc gitra hai don vi
duoc chon tir nhém axit o, B hodc y-amino hodc axit o, B hodc y-hydroxy hodc

axit a, p hodc y-mercapto.

Theo mét phuong 4n, s6 lugng don vi tao ra tir cdc phan tr da chic
khong duoc chon tir nhém axit a, p hodc y-amino, axit a, f hoac y-hydroxy va
axit a, p hodc y-mercapto khong vuot qua 50% vé sb luong, va tot hon 1a khéng

vuot qua 25% vé sb luong.

Theo mot khia canh khac cua séng ché, it nhét mot budc trong do chudi
peptit hodc protein hodc peptidomimeric néu trén dugc gén vao phan tu lién két
néu trén va dugc tinh ché tir mdi truong phan tmg bang cach chiét trong dung
mdi hitu co (nhu xyclohexan, heptan hoac bét ky dung moi thich hop nao khac)
khong hoa tan véi nuéc (hodc nuGe/hdn hop etanol hodc nude/hdn hop

axetonitril) hodc bang cach loc silic.

Theo mot khia canh khac cua sang ché, cho phép thu dugc peptit hodc
protein hodc peptidomimetic c6 do tinh khiét cao, sau khi khir bao vé céc chudi
bén (néu can), sau d6 tich phan ti lién két ctia n6 sau budc lap lai cubi cing,
duoc st dung theo diém dén caa nd, vi du nhu la thanh phﬁn hoat tinh cho cac

thir nghiém 1am sang, cham soc 14m sang hodc cdc Umg dung khac.
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Theo khia canh khac cia sang ché, cac phan tir lién két c6 thé tai st dung

(tai ché) theo phuong phép cua sang ché.

Muc dich thit hai ctia séng ché 13 d& xu4t mot phan tir c6 kha nang thu
dugc bang phuong phép theo sang ché. Phan tr néu trén bao gdm mdt axit o, B
hodc y-amino hodc axit o, B hodc y-hydroxy hodc axit a, B hodc y-mercapto

hosc peptit hodc protein hodc peptidomimetic gén vao cac phén tir lién két.
M3 ta chi tiét sang ché
Cac dinh nghia

Theo ngir canh cia sang ché, “axit amino” nghia la: axit amino tu nhién
va axit amino khong tu nhién hodc axit amino téng hop. Axit amino “ty nhién”
bao gébm dang L cua axit amino protein goi la axit amino protein tiéu chuén cé
thé duoc tim thiy trong cac protein c6 ngudn gbe tu nhién, c6 nghia la alanin
(Ala), acginin (Arg), atparagin (Asn), axit aspartic (Asp), xystein (Cys),
glutamin (Gln), axit glutamic (Glu), glyxin (Gly), histidin (His), isoleuxin (Ile),
leuxin (Leu), lizin (Lys), methionin (Met), phenylalanin (Phe), prolin (Pro),
serin (Ser), threonin (Thr), tryptophan (Trp), tiroxin (Tyr) va valin (Val). Chung
cling bao gdm cac axit amino tao protein, va cu thé hon 13 pyrrolysin va

selenoxystein.

Axit amino “khong ty nhién” bao gém dang D cua axit amino tu nhién
dugc x4c dinh trén day, cac dang déng nhét cta axit amino tu nhién nhét dinh
(nhu: acginin, lisin, phenylalanin va serin), va cac dang ciing khong phai 1a

leuxin va valin.

Axit amino “khéng tu nhién” ciing bao gom tat ca cac axit amino tong

hop. Ching cling bao gdm cac axit amino khong tu nhién, nhu:
Abu = axit 2-aminobutyric CH3-CH,-CH(COOH)(NH,);

iPr = isopropyl-lysin (CH;),C-NH-(CHz)s-CH (COOH)(NH.»);
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Aib = axit 2-aminoisobutyric;

F-trp = N-fomina-tryptophan;

Orn = ornithin;

Nal(2’) = 2-naphthylalanin.

Danh sich ndy ro rang 1a khong day du.

N6 ciing c6 thé sir dung axit amino o va B khong bdo hoa tu nhién hodc

khong tu nhién.

Theo sang ché, thuat ngir “Axit amino hoat héa” dugc st dung dudi day
dé chi cac axit a, p hodc y-amino di hoat héa ¢ dang 2,2-bis(trifluorometyl)-
1,3-oxazolidin-5-on hodc (2,2-bis(trifluorometyl)-1,3-oxazinan-6-on hodc 2,2-
bis(trifluorometyl)-1,3-oxazepan-7-on hodc cac din xuit cua ching, c6 kha

ning hoic khong thudc vao nhém nao trén chudi bén.

Séng ché ciing co thé 4p dung cho viéc tbng hop peptidomimetic. Cac

tién chat duoc st dung cho qud trinh téng hop nay dugc dinh nghia nhu sau:

Thuét ngft “Axit a, B hodc y-hydroxy” dugc st dung dudi day theo céc
quy tic thuat ngit ctia TUPAC, duoc biét dén boi nhitng ngudi c6 trinh do trong
linh vuc k¥ thuat tuong ung. Vi du nhu cac hop chit nhu axit lactic, axit malic,
axit tartaric, axit salixylic ho#ic axit y-hydroxybutyric, dugc tim thay trong tu
nhién. Trong ngit canh cia sang ché, ciing c6 thé s dung tt ca céc axit o, B
hodc y-hydroxy “khong tu nhién” ma cling bao gOm tat ca cic axit o, B hodc y-
hydroxy tong hop.

Thuét ngit “axit a, p hodc y-hydroxy d& hoat héa” chi tat ca céc axit a, B
ho#c y-hydroxy tu nhién va/hodc khong tu nhién va/hodc téng hop, dugc hoat
héa twong ung & dang 2,2-bis(trifluorometyl)-1,3-dioxolan-4-on hoac 2,2-

bis(trifluorometyl)-1,3-dioxan-4-on hodc 2,2-bis(trifluorometyl)-1,3-dioxepan-
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4-on va cac dan xuét ctia chiing, c6 kha ning hodc khong c6 kha ning ctia mot

nhom bao vé trén chuoi bén.

Thuat ngit “Axit a, B hodc y-mercapto” dugc sir dung dudi déy theo quy
téc thuat ngir ctia [IUPAC, dugc biét dén boi nhitng ngudi ¢ trinh do trong linh
vuc k¥ thuat tuong tmg. Vi du cic hop chit nhu axit thioglycolic, axit 3-
mercaptopropionic, axit mercaptobutanoic. Trong b6i canh clia sang ché, ciing
c6 thé sir dung tit ca cac axit o, B hodc y-mercapto khong tur nhién cling bao

gOm tat ca c4c axit o, B hodc y-mercapto téng hop.

Thuét ngir “Axit a, B hodc y-mercapto da hoat héa” chi tat ca cac hop
chét tao ra tir sy hoat héa cla axit o, B hodc y-mercapto (tu nhién, khong tu
nhién hodc tdng hop) & dang 2,2-bis(trifluorometyl)-1,3-oxathiolan-5-on hoéc
2,2-bis(trifluorometyl)-1,3-oxathian-6-on  hoac 2,2-bis(trifluorometyl)-1,3-
oxathiepan-7-on va cac dan xuit cta no, c6 kha ning hodc khong cé kha ning

ctia mot nhom bao vé trén chudi bén.

Ngudi c6 trinh do trong linh vuc k¥ thuét tuong tng biét rang trong ngit
canh nay, ky hiéua, B,y va 6 d& cap dén vi tri ciia cac cacbon duoc thay thé boi
amin (bic mdt hodc bac hai) hodc chic hydroxyl hodc thiol lién quan dén
cacbon ctia chure axit cacboxylic (dau cubi-C).

Thuat ngft “Peptidomimetic” dugc sir dung trong linh vuc k¥ thuat tuong
tmg nhu 12 mot thuat ngfr chirc nang cho mot phén tir ¢d kha nang lam theo
hodc chan mot peptit lién quan dén su tuong tac cta nd véi thu thé cu thé. Pac
biét, mot peptidometic co thé bao gdm céc don vi khong phai 12 axit amino.

Cac tir viét tht “DMF”, “DMSO” va “THF” dugc cac nha hda hoc biét
dén, chi dinh 14n lugt 1a dimetylformamit, dimetylsulfoxit va tetrahydrofuran.

Dic tinh co ban thu nhét cua phuong phép theo sang ché 1a st dung
tuong Umg axit o, f hodc y-amino hodc axit a, f§ hodc v-hydroxy hodc axit a,

ho#c y-mercapto da hoat hoa ¢ dang 2,2-bis(trifluorometyl)-1,3-oxazolidin-5-on
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hodc (2,2-bis(trifluorometyl)-1,3-oxazinan-6-on hodc 2,2-bis(trifluorometyl)-
1,3-oxazepan-7-on hodc 2,2-bis(trifluorometyl)-1,3-dioxolan-4-on hodc 2,2-
bis(trifluorometyl)-1,3-dioxan-4-on hodc 2,2-bis(trifluorometyl)-1,3-dioxepan-
4-on hodc 2,2-bis(trifluorometyl)-1,3-oxathiolan-5-on hodc 2,2-
bis(trifluorometyl)-1,3-oxathian-6-on hodc 2,2-bis(trifluorometyl)-1,3-
oxathiepan-7-on va cac din xuét clia nd, véi su cé mit cia mdt phén tr lién két
trong dung méi hitu co. “Dung méi hiru co” dudi day nghia la bét ky dung mbi
16ng tro nao (hodc hén hgp) c6 kha ning (néng va/hodc lanh) hoa tan cac chét
phan tmg. Cac dung moi co thé 4p dung dugc bao gbm, nhung khong gi6i han

trong cac dung mdi ndy, hydrocacbon da halogen hoa hodc chua halogen hoa.

Axit 0, B hodc y-amino hodc axit a, B hodc y-hydroxy hodc axit a, B hodc
y-mercapto d& hoat hoa lan luot & dang 2,2-bis(trifluorometyl)-1,3-oxazolidin-
5-on hodac (2,2-bis(trifluorometyl)-1,3-0xazinan-6-on hoic 2,2-
bis(trifluorometyl)-1,3-oxazepan-7-on hodc 2,2-bis(trifluorometyl)-1,3-
dioxolan-4-on hodc  2,2-bis(trifluorometyl)-1,3-dioxan-4-on  hodc  2,2-
bis(trifluorometyl)-1,3-dioxepan-4-on hodc 2,2-bis(trifluorometyl)-1,3-
oxathiolan-5-on hodc 2,2-bis(trifluorometyl)-1,3-oxathian-6-on hodc 2,2-
bis(trifluorometyl)-1,3-oxazepan-7-on va cac din xudt cua cac chét nay, dugc
diéu ché theo cac phuong phéap di biét, tir axit a, B ho#c y-amino hodc a, f hodc
y-hydroxy hodc axit o, § hodc y-mercapto, la tu nhién hodc khong tu nhién (co
mot chudi bén (dugce bao vé hodc khong duge bao vé) va hexafluoroaxeton. So
d6 phan tmg 3 1a su hoat hda cua céc axit khac nhau, n6 la mot phan tng duoc

biét dén nhu sau:

[Cong thuce 3]
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X =NH, N-ankyl, N-aryl, O, S
R!, R% R’ R* R’ R®= Ankyl hodc Aryl

So d6 phan tmg 3: Su hoat hoa ctia axit o, B hodc y-amino hodc axit a, B hoac vy-

hydroxy hodc axit a, B hodc y-mercapto

Theo mot khia canh cua sang ché, s& dugc mo ta chi tiét hon dudi day,
cac phan tu lién két (hoic nhém bao vé hodc cac phéan tir hoa tan) la cac
polyolefin hodc cu thé 1a cac polyolefin oligome (polyolefin cling dugc goi 1a

polyalken) va c4c dan xuét cta cac chit nay, nghia 13 phén tir dugc chic héa.

Theo mot khia canh khac cua sang ché, phuong phép nay dé tong hop
peptit hodc protein hodc peptidomimetic (dugc bao vé hoac khong dugc bao vé
trén céc chudi bén cia no), trong pha long, déc trung & chd viéc st dung duoc
tao ra tr mot phan tu lién két va axit a, B ho#c y-amino hodc axit a, f hodc y-
hydroxy hogc axit a, B hodc y-mercapto dd hoat hda tuong tng & dang 2,2-
bis(trifluorometyl)-1,3-oxazolidin-5-on ~ hodc (2,2-bis(trifluorometyl)-1,3-
oxazinan-6-on hodc 2,2-bis(trifluorometyl)-1,3-oxazepan-7-on hoac 2,2-
bis(trifluorometyl)-1,3-dioxolan-4-on hodc 2,2-bis(trifluorometyl)-1,3 -dioxan-
4-on hoac 2,2-bis(trifluorometyl)-1,3-dioxepan-4-on hoac 2,2-
| bis(trifluorometyl)-1,3-oxathiolan-5-on ~ hodac 2,2-bis(trifluorometyl)-1,3-
oxathian-6-on hodc 2,2-bis(trifluorometyl)-1,3-oxathiepan-7-on va dan xuit ctia
cac chét nay. Sau d6 mot lién két cong hoa tri duge tao ra gilta hai loai phén tu
nay. Budc kéo dai/ldp lai bao gém viéc thém hodc cd dac axit o, f hodc y-amino

hodc axit o, p hodc y-hydroxy hodc axit o, p hoac y-mercapto dé hoat hoa sau
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day, dugc bao vé tiy chon trén cac chudi bén cia né (¢ dang este, ete, thioeste,
thioete hodc bét ky chitc hoa hoc nao khac tuong thich véi phuong phép hién
tai). Vi vay, phan tir lién két déng vai trd nhu 1a mét nhém bao vé cho chire axit
cacboxylic (dau cubi-C) cua axit a, B hodc y-amino hodc axit o, B hodc y-

hydroxy hodc axit a, f hodc y-mercapto thir nhét.

Theo mdt khia canh khac cla sang ché, phuong phap nay dé tong hop
peptit hodc protein hodc peptidomimetic c6 thé duge thuc hién bang cach st
dung mét doan peptit hodc protein hodc peptidomimetic dugc bao vé thich hop
va axit o, p hodc y-amino hogc axit a, p hodc y-hydroxy hodc axit o, § hoac y-
mercapto hodc peptit hodc protein hodc peptidomimetic, da lién két trén mot
phén t PIB, cho phép, sau khi lién két, thu duoc mot peptit hodc protein hodc
peptidomimetic dai hon.

Theo mot khia canh khac cua sang ché, phuong phap nay dé tong hop
peptit hodc protein hodc peptidomimetic c6 thé duoc thuc hién st dung céac

phan tir Q* - E - Q° co it nhét hai nhém chitc Q? and Q°, hai nhom nay la gibng

nhau hoic khac nhau, va dugc chon tir chiic hoa hoc ua dién tr va/hodc ua nhan.

Vi du vé céc chu tric nay la oxit styren, aminothiophenole hodc 1-azido-4-
(bromometyl) benzen. Céac phén tr nay ¢ thé dugc gan truc tiép vao cac phan
tr lién két hoic dua vao trong qua trinh tdng hop trén chirc amin (bdc mot hodc
bac hai) hoic hydroxyl hogc thiol, axit o, p hogc y-amino hodc axit a, B hoac vy-
hydroxy hogic axit o, B hodc y-mercapto hodc peptit hodc protein hodc
peptidomimetic da lién két.

Phuong phép theo sang ché c6 thé duoc thuc hién trong bét ky dung moi
long tro nao (hodc hén hop) c6 kha nang hoa tan (halogen hoa hodc khong
halogen hoa) cac chét phan ung, & nhiét d6 thuong trong khoang tir -20°C dén
150°C, trong 16 phan tmg (theo 16 hodc theo dong).
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Theo mot dic tinh khac cua sang ché axit o, B hodc y-amino hodc axit o,
B hodc y-hydroxy hoic axit a, B hodc y-mercapto hogc peptit hodc protein hoac
peptidomimetic dugc lién két trén phan tr PIB la dic trung & chd chic dau cudi
ctia axit o, B hodc y-amino hogc axit o, p hodc y-hydroxy hodc axit o, p hodc y-
mercapto hodc protein hodc peptidomimetic néu trén hoac bat ky phan t&r ndo
khac c6 it nhat hai nhém chite duge lién két béi mot lién két cong hoa tri (este,
ete, amit, thioeste hoac bét ky chirc hoa hoc nao khac), vi vay, c6 kha nang hoa
tan trong nudc rat thap (<30 mg/ml). Theo d6 dan xuét PIB déng vai trd nhu 12
mot chit mang 16ng hodc mdt phén tir hoa tan dé téng hop peptit hodc protein

hodc peptidomimetic.

Bing cach minh hoa, so d6 phan tng 4 minh hoa phan ng clia mdt axit
amino di hoat hoa & dang 2,2-bis(trifluorometyl)-1,3-oxazolidin-5-on vO1 mot
din xuft polyisobuten (viét it 1a PIB) dugc két thic boi mét chiic phenol.

Trong trudng hop nay, axit a-amino 1a L-phenylalanin (Phe).

[Cong thiic 4]

So dd phan tmg 4: Lién két v6i chat mang 16ng
Vi vy, axit o-amino thr nhét ctia peptit tuong lai dugc gén vao phan tr
lién két qua mot lién két cong hoa tri dang este.
So dd phan Ung 5 minh hoa budc kéo dai hodc lap lai, nghia 1a viéc gén
don bi axit amino bac hai, v6i axit amino bac mot da gén vao phan tu lién két.

Trong truong hop nay, axit amino bac hai la L-tryptophan (Trp).
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[Cong thirc 5]
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So dd phan tmg 5: Kéo dai

tons

R

s}
O

"
Iz

]
=
I

N

C6 thé d& dang thiy ring phuong phap nay cho phép, bing cach lap lai
lién tiép, thém cac don vi cta axit o, p hodc y-amino hodc axit o, B hodc y-
hydroxy hoic axit o, B hodc y-mercapto trén cac axit a, B hodc y-amino hodc
axit a, B hodc y-hydroxy hodc axit a, B hodc y-mercapto cubi ciing hoic peptit
hodc protein hodc peptidomimetic da gin vao dan xuét PIB, trong qué trinh
tdng hop, dé thu dugc mdt peptit hodc protein hodc peptidomimetic c6 trinh tu
mong mubn. Peptit hoic protein hodc peptidomimetic dugc lién két hoa hoc vai
phéan tur lién két, né c6 thé duoc tach ra bat ky luc nao va cu thé 12 hon 1a tach ra
sau budc 1ap lai cubi ciing, ra khéi cdc san phim phén cuc bing céch chiét trong
dung mdi hitu co nhu hexan hodc xyclohexan va nuéc hodc trong hdén hop
nuéc/etanol hodic nudc/axetonitrile. Vao cubi trinh tu 1ap lai nay, va tiy y sau
khi khir bao vé cac chudi bén, peptit hodc protein hodc peptidomimetic c6 thé
duoc tach ra khoi phan tor lién két; vi vay peptit hodic protein hodc
peptidomimetic mét kha ning hoa tan trong dung mdi khéng phan cuc, va cé

thé duge tach ra khoi phan ti lién két, dé st dung theo muc dich da dinh.

Theo mot khia canh khac cua sang ché, dan xuat (hoic lién két) ctia mot
axit a, p hoic y-amino hodc axit a, p hodc y-hydroxy hodc axit a, B hoac vy-
mercapto ho#ic peptit hodc protein hodc peptidomimetic (dugc bao vé hodc

khong duoc bao vé trén chudi bén) véi mot dan xuat PIB that sy dan dén vige
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tang dang ké do hoa tan cua axit o, B hodc y-amino hodc axit o, B hodc axit y-
hydroxy hodc axit a, B hodc y-mercapto néu trén hodc peptit hodc protein hogc
peptidomimetic d3 lién két trong cac pha 16ng hitu co. Cu thé hon, nhiing axit o,
B hodc y-amino hoic axit a, p hodc y-hydroxy hodc axit a, p hodc y-mercapto
nay hodc peptit hodc protein hodc peptidomimetic da lién két trén mot dan xuét
PIB tr& nén hoa tan trong dung méi hitu co, nhu dung moi di halogen hoa
(metylen clorit, clorofom), etyl axetat, tetrahydrofuan, 2-metyletetrahydrofuran,
isooctan, xyclohexan, hexan, metylxyclohexan, metyl tert-butyl ete propylen
cacbonat hodc dung méi thom nhu benzen hogc toluen hodc bét ky dung moéi
thich hop nao khéc. Vi viy, axit o, B hodc y-amino hodc axit o, B hodc y-
hydroxy hoiic a, P hodc y-mercapto hodc peptit hodc protein hodc
peptidomimetic d3 lién két trén din xuét PIB c6 hé s phan chia véi pha hitu co
trong qua trinh chiét/ling cao, vi vy cho phép tinh loc don gian va nhanh.
| DPdng thoi, kha ning hoa tan cia né trong dung mé6i nhu nude hodc hdn hop

nuéc/etanol hogic nudc/axetonitril 12 rat thap.

Theo mdt khia canh khéac cua sang ché, phan tmg gifta dan xuit PIB va
axit o, p hodc y-amino hodc axit a, f hodc y-hydroxy hodc axit a, B hodc vy-
mercapto d3 hoat héa bac mét, tiy chon c6 mot chudi bén bao vé hoic khong
duoc bao vé (este, amit, thioeste hodc bat ky chirc hoa hoc nao khéc), dan dén

san pham c6 kha ning hoa tan trong nudc thap (<30 mg/ml).

Vi vay, khi mot axit o, B hodc y-amino hodc axit a, B hoac y-hydroxy
hodc axit o, p hodc y-mercapto hodc peptit hodc protein hodc peptidomimetic
duge gan vao dan xuht PIB, sau d6 dan xudt nay déng vai tro nhu 1a mot chét
mang long (hodc phan tu lién két hodc phan tir hoa tan) vi san pham ctia phan
img nay tré nén hoa tan trong cdc dung mdi hitu co nhung van khong hoa tan
trong cac dung méi nhu nude hodc hén hop nuéc/etanol hodc nudc/axetonitril;

diéu nay cho phép tach ra khdi hon hop phén tng bang cach tach pha.
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So d6 phan tmg 6 minh hoa mot vi du vé budc tach octapeptit c6 trinh tu
Phe-Tpr-Cys(Bzl)-Trp-Cys(Bzl)-Trp-Trp-Cys(Bzl)-NH,, tir phén tr lién két
(din xuét PIB két thic bang mot chirc phenol), trén d6 peptit dugce lién két bang
chirc axit cacboxylic (d4u cudi-C) cia L-phenylalanin. Cac chudi bén ciia gbc
L-xystein duge bao vé bdi mdt nhom benzyl (Bzl). Peptit tu do la khong hoa tan
trong cac dung mdi vo cuc (c6 nghia 1a xyclohexan, hexan), diéu nay cho phép
céc chudi bén duoc tich dB dang ra khoi phan tir lién két. Phan tir lién két c6 thé

dugc phuc hdi dé tai str dung trong trong phuong phap.

[Cong thirc 6]

N4, LIOH

y O Y O y O
o HO Ay N Ay ! N Ny A NH,
THFH,O H H " H
H M = o &

So db phan tmg 6: Tach octapeptit ra khoi phan tir lién két.

Peptit két tia trong cdc dung méi nhu: etyl ete, xyclohexan hodc bat ky
dung moi thich hgp nao khac. Sau do6 peptit cd thé dugc st dung theo muc dich
da dinh.

DPic tinh co ban tht hai cia phuong phap didu ché peptit hodc protein
hodc peptidomimetic theo sang ché s& dugc md ta, cu thé 1a viéc st dung cac
phan tir lién két hoa tan duogc trong cac dung mdi hitu co nhu: etyl axetat,
tetrahydrofuran, —2-metyletetrahydrofuran, isootan, xyclohexan, hexan,

metylxyclohexan metyl tert-butyl ete hodc cac dung moi dé halogen hoa.
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Uu diém 13, phuong phdp theo sing ché sir dung polyolefin hodc cu thé
hon 1a polyolefin oligome (polyolefin con dugc goi 1a polyalken) va céc dan
xuét ctia né nhu 1 cac phéan t lién két hodc chat mang 1éng hodc nhém bao vé,
cho di dbi véi chire axit cacboxylic (ddu cudi-C) cua axit a, p hodc y-amino
hodc axit o, B hodc y-hydroxy hodc axit a, § hodc y-mercapto hodc peptit hoac
protein hodc peptidomimetic, hodc cua chudi bén cua axit a, B hodc y-amino
hodc axit o, B hodc y-hydroxy hodc axit a, § hodc y-mercapto hodc peptit hoac
protein hodc peptidomimetic (& dang este, amit, ete, thioeste, thioeter hodc bat
ky dang chic hoa hoac phu hop no khac) trong pha long. Phéan tir Polyolefin
bao gébm mot chudi cac nguyén tir cacbon lién két v6i nhau bang lién két don.
Ching co thé bao gdm cac nhanh dugc tao ra tlir cic nhom ankyl giéng nhau
hodc khac nhau, nhung t&t hon 13 cdc nhém ankyl giéng nhau. Tét hon, cac
polyme bao gdm mét sé don vi monome cua it nhit 10 don vi hodc tot hon 1a
bao gbm trong khoang tir 15-350 don vi. Tét hon 1a cac polyme ddng nht,
nhung copolyme (bdo hoa hodc khong bio hoa) co thé duoc st dl.ing. Trong
truong hop polyme hodc copolyme khong béo hoa, s6 luong céc lién két khong
bao hoa trong chudi cac nguyén tir cacbon c6 lgi khong vuot qua 5%, va tot hon
1a khong vugt qua 3%.

Tt hon, ching 1a dan xuét cua polyisobuten (PIB), mét loai polyme da
biét tir nhitng nim 1930 cta thé ky truéc; nhung cling co6 thé st dung cac dan
xuét ctia polypropylen.

Nhiing phan tu lién két nay tbt hon 1a duge st dung trong phuong phap
theo séang ché & dang cac din xuét da chic hoa, nhu s& giai thich chi tiét dudi
day. So d6 7 minh hoa s6 luong cac dan xuét PIB véi chirc nang cua ching phu

hop voi chét mang 16ng dé thuc hién sang ché.

[Cong thtrc 7]
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e 1

So dd 7: CAu triic chung ctia céc phén tir lién két.
Trong nhiing cong thic nay:

« X°¢ 1a mot nhém dugce chon tir nhéom dugce tao thanh tir OH, -NH,, -

NHR? (R*=ankyl hodc aryl), -SH;

« Ar 13 nhém thom hoic di thom, duoc thay thé hodc khong;

c A Véng mat hodc mot nhém duge chon tir nhoém dugce tao thanh tu: CHo,

CHQ-CHz, S;

« Rf 13 nhém duoc chon tir nhém duoc tao thanh tr H, aryl, hetero-aryl,

ankyl, O-ankyl, O-aryl, O-hetero-aryl;

« R91a nhém duoc chon tir nhdm duge tao thanh tir H, ankyl, O-ankyl,

aryl, hetero-aryl, O-aryl, O-hetero-aryl;

« s6 n 1a mot sé nguyén thuong 1én hon 10 va tdt hon la trong khoéang tir

15 dén 350.
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S6 m 14 0 hodc 1. Trong d6, nhom X° cd thé 12 mét churc trong amin bac

mot hodc béc hai, rugu, thiol hodc phenol.

Theo sang ché, nhing phan tir lién két duoc lién két véi chirc axit
cacboxylic cia mét axit a, B hodc y-amino hodc axit o, f hodc y-hydroxy hoac
axit a, p hodc y-mercapto (d4u cudi-C) hoic tht ca cac chic hdéa hoc ciia mot
phan tir co it nhét hai nhém chic qua mét lién két cong héa tri. Piéu nay gia
dinh ring cac phan tir lién két dugc tham gia & dang chiic hoéa thich hop, dugc
-goi trong mo ta hién tai la “cac dan xuit PIB”. Thuat ng{t nay ciing bao gbm céc
cac din xuét ciia cdc phan tir lién két ma khong phai 1a cac dan Xuét cua
polyisobuten, nhung la cac din xuét cta cac polyolefin khac nhu dd dinh nghia
trén day; n6 bao gbm cac dan xuét cu thé cua polyolefin oligome. Chirc ning
hoéa nay ctia phan tir lién két néi chung 13 chirc nang hoa dAu cudi, tot hon 1a
mdt trong cac dau ciia chudi cac nguyén tir cacbon; chirc nang nay dugc mo ta
dudi day.

Theo sang ché, axit o, B hodc y-amino hodc axit a, B hodc y-hydroxy hodc
axit o, B ho#c y-mercapto hodc peptit hodc protein hodc peptidomimetic ¢ thé
duoc chirc hoa trén céac chudi bén ctia n6 v6i cac dan xuét PIB, & dang este, ete,
thioete, thioeste, hodc bat ky céc chie hoa hoc tuong thich véi phuong phap
hién tai. Diéu nay dan dén viéc cung cép cac dan xudt PIB nhu 1a vai tro cda
mo&t nhém bao vé cua chudi bén cua axit o, p hodc y-amino hodc axit o, B hodc
y-hydroxy hodc axit a, p hodc y-mercapto néu trén hodc peptin hodc protein

hodc peptidomimetic.

Céac chudi polyolefin hodc polyolefin oligome hoac polyalken dugc su
dung nhu la c4c phéan tr lién két dic trung o trong lugng phan ti trung binh tinh
theo trong luong, nhung cling co thé @& st dung céc chudi polyolefin hodc
polyolefin oligome hozc polyalkene dé biét nhu 1 chudi “ddng nhat” bao gdm

céc phan tir gidng nhau voi do dai chudi nhat dinh.
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Cu thé hon, phuong phép tbng hop peptit hodc protein hoic
peptidomimetic, dugc bao vé tly chon trén cac chudi bén cta no, trong pha
long (dung dich) theo sang ché, dic trung béi thuc té 1a axit a, p ho#c y-amino
hoiic axit a, p hodc y-hydroxy hogc axit o, B hodc y-mercapto hodc peptit hodc
protein ho#c peptidomimetic dugc hoa tan trong mot mdi truong hitu co béi
mot dan xuat PIB da lién két vé6i chic axit cacboxylic cua axit a, f hodc y-
amino hodc axit o, p hodc y-hydroxy hodc axit a, B hodc y-mercapto hodc peptit
hoic protein hodc peptidomimetic hodc bét ky phéan tir ndo khéc c6 it nhét hai
nhém chirc. Dan xuét PIB hoat dong nhu mdt nguyén tir lién két (dudi day goi
13 “chit mang 16ng” hodc “phan tir hoa tan” clia axit cacboxylic cia axit a, 8
hodc y-amino hogc axit a, B hodc y-hydroxy hodc axit a, p hodc y-mercapto
hozc peptit hodc protein hodc peptidomimetic hodc bt ky phan tr ndo khéac c6
it nhit hai nhém chirc. Peptit hodc protein hodc peptidomimetic dugc gén vao
phén tr lién két nay duoc tong hop bing cach gin lién tiép axit cacboxylic ctia
axit a, B hodc y-amino hodc axit a, 3 hoéé v-hydroxy hodc axit o, B hodc y-
mercapto hodc bét ky phan tir ndo khac co it nhét hai nhém chire trén cua axit
cacboxylic ctia axit o,  hodc y-amino hodc axit a,  hodc v-hydroxy hodc axit a,
B hodc y-mercapto hodc bét ky phan tir nao khéc ¢6 it nhét hai nhém chirc. Vi
vay, phén tir lién két cling hoat dong nhu 1a mot nhém bao vé cho céc churc axit
cacboxylic (dau cubi-C) trong qua trinh téng hop ctia peptit hodc protein hodc

peptidomimetic trong céc 14n 1ap lai lién tiép.

Chtre axit cacbonxylic (dau cudi-C) cla axit a, B hodc y-amino hodc axit
0, P hodc y-hydroxy hodc axit o, p hodc y-mercapto hodc peptit hoac protein
hodc peptidomimetic, dugc bao vé tiy chon trén cac chudi bén cua nd, duoc
lién két bé“mg mot lién két cong hoda tri cla este, amit, thioeste, hodc bét ky lién
két hoa hoc cdng hoa tri nao khac, vai dan xuit PIB ua béo, tao ra do hoa tan

trong nudc rat thap (<30 mg/ml). Theo nghia nay dan xuét PIB hoat dong nhu
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12 mot chat mang 16ng hodc mdt phan tir hoa tan dé tdng hop peptit hodc protein

hodc peptidomimetic.

DAan xuét ndy cta axit o, B hodc y-amino hodc axit a, f hodc v-hydroxy
hoic axit o, p hodc y-mercapto hodc peptit hodc protein hodc peptidomimetic
(dugc bao vé hodc khong duoc bao vé trén cac chudi bén cta nd) véi mot din
xuit PIB 1am tang d4ng ké do hoa tan cua axit a, B hodc y-amino hoic axit a, B
hodc y-hydroxy hoic axit a, p hodc y-mercapto hodc peptit hodc protentin néu
trén hodc peptidomimetic da lién két, trong pha 1éng hitu co. Cu thé hon, nhiing
axit a, p hoic y-amino hoic axit a, f hodc y-hydroxy hodc axit a, B hodc v-
mercapto ho#c peptit hodc protein hodc peptidomimetic dé lién két trén dan
xuat PIB tr& nén hoa tan dugc trong cac dung mdi hitu co nhu: dung moéi
halogen hoéa (metylen clorit, clorofom), etyl axetat, tetrahydrofuran, 2-
metyletetrahydrofuran, isooctan, xyclohexan, hexan, metylxyclohexan, metyl
tert-butyl ete hodc dung mdi thom nhu benzen hoac toluen hodc bat ky dung
moi thich hop nao khéc. Két qua 13, axit a, B hodc y-amino hodc axit o, # hodc
y-hydroxy hodc axit a, B hodc y-mercapto hodc peptit hodc protein hodc
peptidomimetic dugc gén vao mot dan xuht PIB ¢6 mot hé s6 phan chia cho pha
hitu co cao trong qua trinh chiét/chit v4i su c¢6 mit cta xyclohexan hodc hexan
va nude hodc hon hép nudc/etanol hodc nudc/axetonitril, vi vay cho phép tinh

ché don gian va nhanh chéng.

Phuong phap tobng hop peptit hodc protein hodc peptidomimetic (dugc
bao vé hodc khong dugc bao vé trén cac chudi bén), trong pha long theo mot
phuong an cta sang ché, diém gbc 1a mot phan tr ¢6 it nhét hai nhém chtrc
hodc axit o, p hodc y-amino hodc axit o, p hodc y-hydroxy hodc axit o, p hoac y-
mercapto dd hoat hoa tuong Umg ¢ dang 2,2-bis(trifluorometyl)-1,3-oxazolidin-
5-on hodc (2,2—bis(triﬂuorometyl)—1,3-oxazi‘nan-6—on hoac 2,2-
bis(trifluorometyl)-1,3-oxazepan-7-on hodc 2,2-bis(trifluorometyl)-1,3-

dioxolan-4-on  hodc  2.2-bis(trifluorometyl)-1,3-dioxan-4-on  hodac  2,2-
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bis(trifluorometyl)-1,3-dioxepan-4-on hodc 2,2-bis(trifluorometyl)-1,3-
oxathiolan-5-on hodc 2,2-bis(trifluorometyl)-1,3-oxathian-6-on hodc 2,2-
bis(trifluorometyl)-1,3-oxathiepan-7-on hodc cac din xuét cta nd, s& duge lién
két v6i mot trong cac phan tir lién két nhur da xac dinh trén déy, qua mot lién két
cong hoa tri, va dugce thém vao hodc ngung tu, bang cach 13p lai lién tiép, céac
phéan tr co it nhat hai nhém chirc hodc axit o, B hodc y-amino hodc axit a, f3
hodc y-hydroxy hodc axit a, B hodc y-mercapto dugc hoat hoa va bao vé tuy

chon trén céac chuoi bén cua no.

Phuong phép téng hop peptit hodc protein hodc peptidomimetic theo sang
ché c6 thé duoc thuc hién bang cach sir dung mot doan cuia peptit hodc protein
hoidc peptidomimetic dugc bao vé thich hop trén cac chudi bén cta nd va mdot
diy peptit hodc protein hodc peptidomimetic dugc lién két trén mot phan tr PIB
cho phép, sau d6 ghép ndi dé thu dugc mot peptit hodc protein hodc

peptidomimetic dai hon.

Phuong phép tong hop peptit hodc protein hodc peptidomimetic theo sang
ché co thé duoc thuc hién bang cach sir dung cic phén tir ¢ it nhét hai nhém
chitc ning, cu thé 1a nhém Q° va nhém QP, hai nhom nay cé thé giong nhau
hodc khéac nhau, va dugc chon tir nhom wa dién tr hoac ua nhan. Vi duy, trong
phuong 4n thir nhét Q? c6 thé 12 mot nhom wva dién tir, va Q" ¢6 thé 12 mdt nhém
wa nhan, hoic theo cach khac, trong phuong an thir hai, Q* ¢6 thé 13 12 mét
nhém ua dién t&r tht nhat va QP cé thé 13 mot nhém wa dién tir thi hai, hodc
theo cach khéc, trong phuong an thtr ba, Q* ¢ thé 12 mot nhom ua nhén tht
nhét va Q°cé thé 13 mdt nhom ua nhan thir hai; trong céc bién thé Q* va Q°c6
thé cling dugc chi dinh cung nhém wa dién tir, hodc cung nhém ua nhan. Nhitng
phén tir nay co it nhét hai nhém chte ¢6 thé duoc lién két truc tiép trén phan tu
lién két hosic dua vao trong qué trinh tong hop trén chuc amin (bac mét hoac

bac hai) hodc hydroxy hodc thiol, axit o, p hodc y-amino hogc axit a, p hodc y-
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hydroxy hosc axit a, B hodc y-mercapto hodc peptit hodc protein hoac

peptidomimetic da lién két.

Uu diém 13, lugng du phan cuc nho cua axit axit o, B hodc y-amino hodc
axit o, p hodc y- hydroxy hodc axit a, p hodc y-mercapto da hoat hoa dugc sur

dung trong mdi budc lién két, kéo dai va/hoic lip lai.

Céac phan tir da chiic nay co thé dugc dua vao chudi peptit hodc protein
hodc peptidomimetic béng cac phan tng héa hoc da biét. Néu can, cac phan tir
da chtic nay c6 thé duoc bao vé hodc che (trén chirc wa nhan ctia n6 hodc bat ky
chirc hoa hoc nao khéc yéu ciu né, bang cac phan tmg da biét), va duoc hoat

héa bang cac ky thuat da biét.

Cac don vi c6 ngudn gbc tlr cac phan tr da chic khong dugce chon tir
nhém axit a, p hodc y-amino hodc o, B hodc y-hydroxy hodc axit a, B hodc y-
mercapto ¢ thé gén dé dang vao dau cudi-C cua peptit hodc protein hodc
peptidomimetic néu trén, hodc trén dau cubi N, O hoic S (cu thé béng churc hoa
cta chirc amin, hydroxyl hodc thiol), hodc trén chudi bén, hoic ngoai ra la gilra
hai don vi duoc chon tr axit a, B ho#ic y-amino hodc axit o, B hodc y-hydroxy

hodc axit o, B hoac y-mercapto.

Theo uu diém cua sang ché, sé luong cic don vi c6 ngudn gbc tir cac
phan tir da chtic khong duge chon tir nhém axit o, p hoac y-amino hodc a, B
hodc y-hydroxy ho#c axit o, B hodc y-mercapto khdng vuot qua 50% s6 luong
don vi, va t6t hon 1a khong vuot qua 25% sb lugng don vi, va tham chi t5t hon
la khéng vuot qua 10% s6 luong don vi.

Vi du, semaglutit, mot peptidomimetic bao gém mot don vi axit a-
aminobutyric trén chudi bén, c6 thé duoc diéu ché bang cach st dung phuong
phép theo sang ché.

Danh sach cac phan tir loai axit a, B, y hodc axit -amino dudi day co thé

duoc str dung nhu 1a cdc don vi trong ngtt canh cua phuong phép theo sang ché,
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ngoai cac axit amino da dé cap trén day: axit S-amino levulinic, axit y-
aminobutyric, axit B-aminobutyric (con dugc goi voi chit viét tit 1a BABA), B-
alanin, P-lyzin, axit p-aminoisobutyric, B-N-Metylamin-L-alanin, axit
(2S,3S,8S,9S)-3-amin0-9-methoxy-2,6,8-trimetyl-10-phenyldeca—4,6—dienoic

(con dugc goi v6i chir viét tt 1a ADDA), axit (2R)-2-(metylamino)butanedioic

(con dugc goi voi chir viét tit 1a NMDA) va axit 4-amino-3-hydroxybutanoic.

Danh sach cac phén tir loai axit a, B, y hodc §-hydroxy dugc dua ra dudi
day co thé duoc sir dung nhu 13 cac don vi trong ngir canh cta phuong phap
theo sang ché: axit 4-hydroxybutanoic, axit 2-(hydroxymetyl)-3-metylbutanoic
va axit (2R,3R,4R)-3-hydroxy-2,4,6-trimetylheptanoic.

Danh sich ctia cac phan tir clia loai axit a, B, y hodc d-mercapto duogc dua
ra dudi day c6 thé duge str dung nhu 1a cac don vi trong ngit canh cia phuong
phap theo sang ché: axit 4-sulfanylbutanoic, axit 2-xyclopropyl-3-
sulfanylpropanoic, axit 2-xyclobutyl-3-sulfanylpropanoic va axit 2-(2-

sulfanylphenyl)butanoic.
Phuong phap theo sang ché ¢6 nhidu uu diém.

‘Uu diém tha nhit 13 cho phép san xuét peptit hofic protein hodc
peptidomimetic (dugc bao vé hodc khong dugc bao vé trén cac chudi bén) da

lién két voi phén tir lién két trong pha 16ng hitu co.

Uu diém tht hai 1a cho phép thu dugc céac peptit hodc protein hodc
peptidomimetic da lién két (dugc bao vé hodc khong dugc bdo vé trén cac chubi
bén ctia nd) c6 do tinh khiét cao bang cach lam sach don gian (chiét) trong mot
dung moéi hitu co phan cuc va véi nudce hogc trong mot hdn hop nudc/etanol
hodc nudc/axetonitril hodc bé“mg cach loc, vi vay loai bd cac san phém phu
(mudi, axit hoic bat ky dang phan tr nao khéc) khong dugc lién két voi dan
xuét ctia polyolefin hodc polyolefin oligome hodc polyélken nhu cac chat phan

ting du. Céc dung mdi hitu co nhu xyclohexan, heptan, hexan ¢6 diém bbc chay

(U8
(OS]
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<15°C, 13 thich hop dé hoa tan céc dan xuét cua polyolefin hodc polyolefin
oligome hodc polyalken trong qué trinh chiét hodc 1am sach. Do vay, phuong
phap theo sang ché cho phép gi6i han cac bude tinh ché can thiét theo cac

phuong phép trong linh vuc k¥ thuat da biét.

Uu diém thir ba, dic biét quan trong, 12 phuong phép theo sang ché cho
phép téng hop peptit hodc protein hodc peptidomimetic, bing cach didu chinh
d6 dai dan xuét cta polyolefin hodc polyolefin oligome hodc polyalken, c6

nghia la bang cach lam cho chiing ua béo hon.

Uu diém th tr 13 c6 kha ning kidm soat do tinh khiét ciia peptit hodc
protein hodc peptidomimetic trong qud trinh tdng hop, bat ky ltc nao, bang
cach 14y phan udc sau d6 phén tich bang cac k¥ thuat khac nhau béi nhing
ngudi ¢6 trinh do trong linh vuc k¥ thut tuong tmg (nhu tréc khdi pho, sic ky

long hiéu suét cao, cong hudng tir hat nhan proton hodc cacbon-13).

Uu diém th nam 1a khong can st dung mdt nhém bao vé cho chirc amin
(bac mét hodc bac hai) hodc hydroxyl hodc thiol, twong tmg, axit a, B hoac y-
amino hodc axit o, p hodc y-hydroxy hodc axit a, B hodc y-mercapto, ndi chung,
thém chi phi cho hai budc (bao vé va khir bao vé). Néi chung, phuong phap
theo sang ché cho phép t51 wu chi phi cia cic nguyén tir vi né khong lién quan
dén cac nhém bao vé cho chirc amin (bac mdt hodc béc hai) hodc hydroxyl hoac
thiol cua cédc axit twong ung, hodc céac chét lién két. Kinh té nguyén tir va céc
budc nay cua phuong phap theo sang ché tao ra, trong thuc té cong nghiép, tiét
kidm chi phi déng thoi giam phat sinh chit thai, ddy la mot yéu t6 mdi truong
thuan loi khéng giéng nhu cac phuong phép hién tai.

Uu diém th sdu cla sang ché 1a thuc té su hoat hoa cua chirc axit
cacboxylic (dﬁu cuéi—C) la déng phét v6i su su bao vé cta chic amin (bac mot

hoic bac hai) hodc hydroxyl hodc thiol, do vay giam s6 luong cac buée.
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Uu diém tht bay cta sang ché 13 thu dugc céc peptit hodc protein hozc
peptidomimetic c6 do tinh khiét cao sau khi tach cac nhom bao vé cla cc chudi
bén, sau d6 13 cia phan tir lién két. Pidu nay tranh lam tinh khiét peptit hodc
protein hodc peptidomimetic da téng hop. Két qua 13, tiét kiém chi phi hon so
véi cac phuong phap da biét. Didu nay giam tic dong thém vao moi trudng
trong qua trinh san xuét peptit hodc protein hoic peptidomimetic.

Uu diém thtr tdm cla sang ché 13 kha ning tiép cdn cdc peptit hodc
protein hodc peptidomimetic ¢6 kich thudc 16n hon, bang céch diéu chinh kich
thuéc ctia chit mang 16ng hodc bing cach dua né vao mot hodc nhiéu chudi bén
clia céc axit a, B hodic y-amino hodc axit o, B hodc y-hydroxy hodc axit a, B hoac

y-mercapto da hoat hoa.

Cac uu diém khac cia sang ché 13 kha ning tu dong hoa phuong phép
theo sang ché va kha ning tai ché dung méi chiét va cac phan ti lién két
(polyolefin hoic polyolefin oligome hozc polyalken). Thét vay, khi hoan thanh
chudi lap lai ¢ thu dugc trinh ty clia peptit hodc protein hodc peptidomimetic
muc tiéu, thi phén sau dugc khu bao vé tir cac nhém bdo vé cua chudi bén cuia
né va cudi cing 1a cia phan tir lién két bing mot trong cac phan Gng thuong
duoc st dung trong tong hop peptit, nhu thity phén, xa phong héa, hydro phan
hodc bat ky phan tg phtt hgp nao khéc v6i phuong phap hién tai.

Nho d6 tinh khiét cao, céc peptit hodc protein hodc peptidomimetic dugc
tao ra bang phuong phap nay cé thé duoc stir dung nhu 1 san pham dugc pham
(thubc va vac xin), m¥ pham, san pham kiém dich thuc vat, san pham thuc
pham hodc 1am chat trung gian dé tong hop cic san pham nhu vay.

Vidu

Mot octapeptit duoc diéu ché bang cach st dung phuong phap theo sang

ché.
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Trong buéc tha nhét, axit amino sau dy duoc hoat hoa: L-Phenylalanin
d4 hoat hoa (dugc chi dinh dudi day 1a AAA1), L-tryptophan da hoat héa (dugc
chi dinh duéi day 1a AAA2) va L-xystein di hoat hoa (dugc bao vé b6i nhém
bao vé benzyl (Bzl) (dugc chi dinh dudi dady la AAA3). Phan ing nay tuong
g v6i so d6 phan tmg 3 trén day.

Péi véi dung dich axit amino (10mmol) trong N—N—dimetylformamit (5
mL), & nhiét d§ phong, dugc trang bi mot thiét bi ngung khi d4 khd va médy suc
khi, hexafluoroaxeton dugc ngung du (> 2 tuong duong). Sau muoi sau gio
khudy & nhiét o phong, hdn hop phan tng dugc ¢ dic dén kho, va phan con
lai dugc lam kho lanh. San phém tho thu duoc duogc hoa tan trong diclorometan,
loc sau d6 loai bd dung médi dudi 4p suat giam va lam khd lanh (ba 14n). 2,2-
bis(trifluorometyl)-1,3-oxazolidin-5-on hoac axit amino da hoat hoa thu dugc &
dang dau hoic ran v6i san lugng trong khoang tir 80-90%. Céng thirc cua chat

nay dugc dua ra dudi day theo so do 8.

[Cong thuc 8]
MCF?) WCFB @/\ /\ﬁOCFS
AAA’% AAAZ

So dd 8: CAu tric cia axit amino d3 hoat hoa
Trong budc hai, mot axit amino d& hoat hoa (L-phenylalanin da hoat hoa
ooi 1a AAAI1) duoc lién két véi phén tir lién két, trong trudng hop nay 12 mot
dan xuét PIB. Phan ung nay tuong ung véi so d6 phan tng 4 trén day.
Dung dich dan xuét PIB (31,1 mg, 0,028 mmol) va axit amino d& hoat
hoa (sau day goi l1a AAAIl) (9,8 mg, 0,031 mmol) trong hon  hop
tetrahydrofuran/hexafluoroisopropanol (2mL) dugc [am nong dén nhiét do 50°C
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trong 2 gio, sau do lam mat xubng nhiét d6 phong. Thém dung dich natri
hydrocacbonat bdo hoa (2mL) vao méi truong phan Gng va hon hop duoc
khudy & nhiét d6 phong trong ba muoi phit. M6i truong phén tmg duoc chiét
ba 14n bang xyclohexan, lam sach bang nudc muébi, 1am khé bang natri sulfat,

loc va ngung dudi 4p suét giam dé din dén din xuét H,N-Phe-PIB.

Trong budc ba, peptit dugc kéo dai bing cach gan véi axit amino da hoat
hoa khac (sau day goi 1a AAA2). Phan timg nay tuong ung vdi so d6 phan tng 5
trén day.

Dung dich ctia din xuit HoN-Phe-PIB (tuong duong 1) va cac axit amino
d3a hoat hoéa sau diy (AAA2) (tuong duong 1.1) trong
tetrahydrofuran/hexafluoroisopropanol (2 mL, 9/1) dugc lam nong dén 50°C
trong 2 gio sau d6 lam mat xubng nhiét do phong. Hon hop phan mg dugc xi
Iy nhu truée dé dan dén dipeptit di lién két twong tmg (HoN-Trp-Phe-PIB) v.v.
Trong trudng hop ndy, su 1ap lai duoc 13p lai voi axit amino dé hoat hoa AAA3
dudi cing didu kién dé thu duoc tripeptit da lién két tuong tmg (H,N-Cys(Bzl)-
Trp-Phe-PIB).

Sau d6 vide lap lai tiép theo dugc thuc hién cho dén khi thu duogc
octapeptit da lién két coa trinh tu HoN-Cys(Bzl)-Trp-Trp-Cys(Bzl)-Trp-
Cys(Bzl)-Trp-Phe-PIB.

Trong budc cubi cuing, peptit dugc tach ra khoi phan tir lién két. Phan
Umg nay tuong tmg voi so dd phan tng 6 trén day.

Dung dich lithi hydroxit (1 M, 2 mL) dugc thém vao mot dung dich cua
octapeptit da lién két (HN-Cys(Bzl)-Trp-Trp-Cys(Bzl)-Trp-Cys(Bzl)-Trp-Phe-
PIB) (8 mg) trong mot hon hop tetrahydrofuran/nude (8:2) (2 mL), & nhiét do
phong. Hon hop phan tng dugc khudy & nhiét d6 phong trong 16 gio. Moi
truong phan tng dugc pha lodng véi dung dich dioxan/HCl va két tta duoc 1am

sach bang xyclohexan.
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Yéu ciu bao ho
1. Phuong phap tdng hop peptit hodc protein hodc peptidomimetic bang cach
kéo dai lién tuc dau tht hai, dau nay c6 chitc amin bac mot hodc bac hai cua
mdt peptit hodc chudi protein hodc peptidomimetic boi cac don vi, déc trung 6
chd:
cac don vi néu trén dugce chon tir nhém bao gém cac phan tir loai Q* - E -
QP, trong d6 Q? va Q® ¢co thé 1a giéng nhau hoic khéc nhau, va dugc chon tir cac

nhém wa dién tir va nhom ua nhéan, va E 1a mot chat dém;

dAu thir nhét ca peptit hodic protein hodc peptidomimetic néu trén dugc
gin bang lién két cong hoa tri véi mot phan tir lién két hoa tan dugc trong cac
dung moéi hiru co nhu cac dung méi da halogen hoa (t6t hon 13 metylen clorit
hodic clorofom), etyl axetat, tetrahydrofuran, 2-metyletetrahydrofuran, isootan,
xyclohexan, hexan, metylxyclohexan, metyl tert-butyl ete hodc cac dung moi

thom nhu benzen hodc toluen;

phuong phap néu trén khong lién quan dén c4c nhom bao vé cho cic chiic
amin bac mdt hoac amin béc hai;

don vi Q*- E - Q® néu trén dugc chon tir nhém bao gé)m: axit a,  hodc y-
amino tu nhién hodc khong tu nhién hodc tdng hops;

don vi cta axit a, p hodc y-amino néu trén duoc thuc hién tuong ung &
dang 2,2-bis(trifluorometyl)-1,3-oxazolidin-5-on hodc (2,2-bis(trifluorometyl)-
1,3-oxazinan-6-on hodc 2,2-bis(trifluorometyl)-1,3-oxazepan-7-on va trong do
phuong phap nay khéng st dung chat hd trg ran.
2. Phuong phép theo diém 1, dic trung & chd cac don vi néu trén cia axit a,

hoi#c y-amino dugc str dung ¢ dang da hoat hoa.
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3. Phuong phép theo diém 1 hodc 2, dic trung & chd phan tir lién két néu trén
bao gdm mét chudi polyolefin hodc 13 mot chudi polyolefin hodc polyolefin
hodc polyalken oligome, véi it nh4t 10 don vi monome, va tot hon 13 trong

khoang tir 15 dén 350 don vi monome va t5t hon 13 mot chudi polyisobuten.

4. Phuong phap theo diém 3, dic trung & chd chudi polyolefin hodc polyolefin

hoic polyalken oligome dugc chirc hoa it nhét tai mét dau cia chudi.

5. Phuong phap theo diém 3 hoic 4, dic trung & chd chudi polyolefin hozc
polyolefin hodc polyalken oligome bao gdm luong lién két cacbon-cabon khong
bio hoa khdng vuot qua 5%, va tét hon 1a khong vuot qua 3%.
6. Phuong phap theo diém bét ky trong sb cac diém tir diém 3 dén 5, ddc trung
& chd phan tir lién két c6 trong lugng phan tr trung binh tinh theo trong lugng
trong khoang tir 600 dén 20000, va tét hon 14 trong khoang tir 700 dén 15000.
7. Phuong phap theo diém bét ky trong s6 cac diém tir diém 1 dén 6, ddc trung
& chd phén tir lién két néu trén bao gbm mot chudi polyolefin (hodc la mot
chudi polyolefin) ho#c polyolefin hodc polyalken oligome dugc két thac bai it
nhit mot nhém duge chon tir nhém bao gém:

o mOt chire -X?, & d6 X® duoc chon tir nhom g@)m -OH, -NH,, -NHR? (R?
= ankyl hodc aryl), -SH;

o mot chuc -Y-CgH,XP, trong d6

=Y 1a O, S, CH, hodc khong cb,

= X® dugc chon tir nhém gdm -OH, -NH,, -NHR?, -SH, -CX*R°R?, -
CeH3RS(CR*X®),

trong d6 R® dugc chon tir nhom gb6m -H, -Aryl, -Heteroaryl, -Ankyl, va
R¢duogc chon tir nhom gém -H, -Ankyl, -O-Ankyl, -Aryl, -O-Aryl, -Heteroaryl,
-O-Heteroaryl;
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» mot chirc -CR¥=CH-CHX?ho#c chitc -CR'H-CH=CH-CHX?, trong d6
X* duoc dinh nghia nhu duogc x4c dinh & trén va RY 13 metyl hodc etyl.

8. Phuong phap theo diém bét ky trong sb cac diém tir diém 1 dén 7, dic trung
& cho:
dAu thit nhit cua chudi peptit hodc protein hodc peptidomimetic 1a mot

don vi thir nhét cta axit a,  hodc y-amino,

chudi peptit ho#c protein hodc peptidomimetic néu trén duge tao ra tr n

don vi cua axit a, B hodc y-amino, va

dau thi hai cia chudi peptit hodc protein hodc peptidomimetic néu trén la

don vi khéc cta axit a, p hodc y-amino.

9. Phuong phéap theo diém bét ky trong sb céc diém tir diém 1 dén 8, ddc trung
& chd trong qua trinh kéo dai lién tuc néu trén, don vi khac caa axit a, B hodc y-
amino dugc thém vao dau thi hai néu trén tir cdc dang hoat hoa tuong tng cia
no.

10. Phuong phap theo diém bét ky trong sé cac diém tir diém 1 dén 9, ddc trung
& chd peptit néu trén hodic protein néu trén hodc peptidomimetic néu trén thu
duoc bang cach ngung tu mot peptit hodc protein hodc peptidomimetic da lién
két trén phan tir lién két va mot doan peptit hodc protein hodc peptidomimetic

duoc bao vé thich hop trén cac chuoi bén cua no.

11. Phuong phép theo diém bat ky trong sb cac diém tr diém 1 dén 10, bao gdm
it nhat mot bude trong d6 chudi peptit hodc protein hodc peptidomimetic néu
trén gan vao phan ti lién két néu trén duoc tach ra tir moi trudng phan ung bang
cach tach trong mot dung mdi hitu co (nhu: xyclohexan, heptan, hexan), bing
cach tich hodc lam sach bé‘tng nuéc hodc hon hop nudc/etanol hodc

nudc/axetonitril hoac loc don gian.
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12. Phuong phap theo diém bAt k¥ trong sd cac didm tir didm 1 dén 11, bao gém
mét budc trong d6 peptit néu trén hodc protein néu trén hodc peptidomimetic

néu trén duge tach ra khoi phan tir lién két.
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