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NGHIEN CUU TONG HQP TOAN PHAN
HOAT CHAT PENTAPEPTID-3

Buii Thi Phuwong Hdi', Doan Ngin Hoa’
Hoang Vin Hii'3, Truwong Thanh Tung"3, Luong Xuin Huy'>"
Tém tit

Muc tiéu: Tong hop toan phan hoat chit Pentapeptid-3 sir dung dé 1am nguyén
liéu cho my pham quy mé phong thi nghiém. Phwong phdp nghién ciru: Sir
dung k¥ thuat tong hop peptid pha ran dé tao ra Pentapeptid-3, sau d6 khang dinh
va danh gia do tinh sach ctia san pham bang hé sic ky 1ong hiéu ning cao (high-
performance liquid chromatography - HPLC) va sac ky long ghép khdi phd
(liquid chromatography-mass spectrometry - LC-MS). Két quda: Pentapeptid-3
thu dugc c6 hiéu suat > 61% va do tinh khiét > 99%. Két lugn: Tong hop thanh
cong Pentapeptid-3 v6i san pham thu duge dat hiéu suat tét hon so voi hiéu suat

da dugc cong bd va dat duoc do tinh sach cao.

Tir khéa: Peptid m§ pham; Tong hop peptid pha rin; Pentapeptide-3; Vialox.
TOTAL SYNTHESIS OF ACTIVE INGREDIENT PENTAPEPTIDE-3

Abstract

Objectives: To synthesize Pentapeptide-3 - an active ingredient, as a raw
material for cosmetic preparation at the laboratory scale. Methods: Pentapeptide-
3 was synthesized by solid-phase peptide synthesis technique, followed by
evaluating the product's purity using high-performance liquid chromatography
(HPLC) and liquid chromatography-mass spectrometry (LC-MS). Results:
Pentapeptide-3 is obtained with a yield of over 61% and a purity of over 99%.
Conclusion: Pentapeptide-3 was successfully synthesized, and the obtained
product yielded better than the reported data with a high purity level.

Keywords: Cosmetic peptides; Solid phase peptide synthesis; Pentapeptide-3; Vialox.
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PAT VAN PE

Pentapeptid-3 1a mot oligopeptid da
duoc thuong mai hoéa véi tén Vialox®.
Pay 1a mot chudi peptid gobm 5 acid
amin véi trinh ty chudi H— L-Gly — L-
Pro — L-Agr — L-Pro — L-Ala — NHa.
Hoat chat nay duoc bao cao lan dau
tién vao nam 2015 véi tdc dung lam
giam hodc md nép nhin, giam do thd
rap cua da, chong 130 hoa [1, 2, 3, 4].
Lién quan d&én co ché, peptid nay co
tac dung nhu mot mat chat déi khéang
canh tranh véi acetylcholine trén thuy
thé nicotinic gdy trc ché lanh tinh hoat
dong cua kénh natri va calci, qua do do
trc ché sy co co bam da. Két qua
nghién ctu in vitro cho thay,
Pentapeptid-3 c6 tac dung gidm co co
van dén 71% sau khi str dung mot phit
va tac dung nay tiép tuc duy tri & mic
58% sau khi sir dung 2 gio. Sau khi
duoc sir dung 28 ngay (2 lan/ngay) do
sdu cua vét nhin giam toi 49% [5].
Do d6, Pentapeptid-3 dugc ua chudng
va sir dung nhiéu trong cdc my pham
v6i muc dich chdng 1o hoa va lam mo
vét nhan.

Pentapeptid-3 ¢6 thé thu duoc truc
tiép tir noc rin, hodc gian tiép thong

qua tong hop trén pha ran hay pha
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long. Tuy nhién, noc ran c6 chi phi cao
trong khi phwong phéap tong hop pha
long ¢6 mitc d6 racemic hoa thap, kho
tinh sach va khong bao vé moi truong
khi thyc hién véi quy mo 1on. Vi vay,
nghién ctru nay duoc thyc hién nham:
Tong hop Pentapeptid-3 dira trén pha
ran givp thu dwge nguon san pham cé
dé tinh sach cao, hiéu sudt on dinh,
dam bao kiém sodt dwoc qud trinh tong
hop, dé thuc hién cting nhw dé tw dong
héa, thoi gian tong hop rit ngdn.
POI TUQONG VA PHUONG PHAP
NGHIEN CUU
1. Nguyén li¢u
Cac o-amino acid su dung la
Fmoc-Ala-OH, Fmoc-Arg(Pbf)-OH,
Fmoc-Pro-OH, Fmoc-Gly-OH (nhom
(9H-fluoren-9-ylmethoxy)
nhom Pbf - 2,2,4,6,7-
pentamethyl-3 H-1-benzofuran-5-
ylsulfonyl) va COMU (N-[1-(Cyano-

2-ethoxy-2-oxoethylideneaminooxy)

Fmoc -

carbonyl;

dimethylamino (morpholino) uronium
hexafluorophosphate) déu co6 do tinh
khiét > 98%, dwoc mua tir hing AK
Scientific, Hoa Ky. Nhua Rink Amide
MBHA resin (100 - 200 mesh) (98%)
duoc mua tr NovaBiochem, Duc. Cac

dung moi N,N-Diisopropylethylamine
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(DIPEA, 99%), N-Methyl-2-pyrolidone
(NMP, 99%),
(DMF, 99%), Dichloromethane (DCM,
99,5%), Trifluoroacetic acid (TFA,
99%), Acetonitrile tiéu chuin HPLC
(ACN 99.8%) dugc mua tir Daejung,
Han Qudc. Triisopropylsilane (TIS, 98%)
dugc mua tir Sigma-Aldrich, Drrc.

* Thiét bi: HPLC Agilent 1260 va
ot sdc ki di kém duge mua tir My. H¢
théng do phd khéi LC-MS Agilent
6400 Series Triple Quadrupole B.08.00
tor hang Agilent, My. Ngoai ra, con su

Dimethylformamide

dung cac may ly tim, may lic, bé phan
ung Vacuum manifold, bom chan
khong, may lic xuit x@ tr Trung
Quéc; may lic Vortex tir Y; may siéu
am tur Puc va cac vat tu ti€u hao nhu
dng polypropylen, dau tip dugc mua tir
Trung Qudc.

2. Phuwong phap nghién ciru

* Nguyén tdc tong hop peptid pha rén:
Quy trinh tong hop va tinh ché hop
chét Pentapeptid-3 bao gdm cac budc:

- Giai phong gbc amin tu do tir chat
mang ran Rink amid MBHA resin
béng cach loai bo nhom Fmoc bao vé.

- Gén acid amin 1én chat mang rin

thong qua phan rng gitta nhém cacboxyl

ctia acid amin va nhém amin trén chat
mang ran (nhém amin cua acid amin
duoc bao vé béng nhom Fmoc, ngoai ra,
mach nhanh cta Arginin con dugc bao
vé bang nhom Pbf).

- Loai bé nhom bao vé Fmoc cua
acid amin vira gan vao chat mang ran.

- Tiép tuc gan acid amin tiép theo
bang phan Gng cong hop amid dé kéo
dai mach peptid va quay lai budc 3 cho
dén khi gan hét cac acid amin.

- Cit doan peptid san phiam ra khoi
resin, loai béd nhom bao vé ciia Arginin
va tién hanh tinh ché thu hop chét
Pentapeptid-3 tinh sach.

* Thuwe hién chudi phan vmg tong
hop Pentapeptid-3: Resin (60umol)
dugc ngadm trong DMF 10 phut trudc
khi dung. Nhom bao vé Fmoc dugc
loai bd béng cach st dung 20%
piperidin/DMF. Cac acid amin theo
thtr ty dugc gin vao biang xuc tac
COMU (ty 1€ resin/acid amin/COMU
1/5/5) véi su c6 mat cua DIPEA du.
Sau mdi 1an gin acid amin hay loai bo
nhém béo vé Fmoc, resin duoc rira 1an
luot béng cac dung dich theo thuir tu
DCM, DMF. Khéi lugng cac nguyén
liéu st dung dugc trinh bay cu thé

trong bang 1.
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Phan tng duoc theo ddi bang thude
thur Kaiser.

Muc dich: Nhan biét amin bac 1 ty do.

Thanh phan:

- Dung dich A: 40g Phenol pha
trong 10mL ethanol.

- Dung dich B: 1g Nynhidrin pha
trong 20mL ethanol.

- Dung dich C: 16,5mg KCN pha
trong 25mL H>O. Sau d6 pha 1mL
dung dich KCN trén v&i 49mL Pyridin.

Céch tién hanh: Ly mot lugng nho
hat resin sau phan ung. Rura sach hat
resin bing DMF, DCM, MeOH. Cho
resin vao ong nghiém, thém vao do 2
giot dung dich A, 2 giot dung dich B
va 2 giot dung dich C. Pun néng 6ng
nghiém véi nhiét do 110 - 115°C trong
2 phat. Néu hat resin khong chuyén
mau, dung dich gitr nguyén mau vang
chung t6 khong c6 amin bac 1 tu do.
Néu hat resin, dung dich ¢c6 mau xanh
da tro1 nhe, ching to ¢ amin bac 1 ty do.

Bang 1. Nguyén liéu tong hop Vialox.

Khoi lwong S6 mol Thé tich DMF
Khoi , (mg) (mmol) tuwong ing
lwgng S‘o (mL)
Nguyén li¢u mol lan
phantir can MOi  Tong Mb6i Tong Méi Tong
(g/mol) lan cAn  sb lin  sb lan 50
can dong
Rink Amid
MEAMTE 386 1 174 174
MBHA resin
Fmoc-Ala-OH 311,30 1 93 93 0,3 0,6 0,6 0,6
Fmoc-
648,80 1 195 195 0,3 0,6 0,6 0,6
Arg(Pbf)-OH
Fmoc-Pro-OH 337,40 2 101 202 0,3 0,6 0,6 1,2
Fmoc-Gly-OH 297,30 1 89 89 0,3 0,6 0,6 0,6
COMU 428,27 5 122 610 0,3 1,5 0,6 3,0
DIEA 129,25 5 027mL 1,35mL
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Hinh 1. Quy trinh tong hop Pentapeptid-3: Diéu kién va thudc thir:
(a) piperidin/DMF; (b) Fmoc- acid amin, COMU, DIPEA, DMF;
(c) TFA:TIS:H20 (95:2,5:2,5).
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* Tinh ché va kiém tra do tinh sach:
Sau khi loai bo nhom bao vé Fmoc,
resin dugc rira véi DCM nhiéu 1an roi
lam kho qua dém. Sau do, céac resin
duoc cho vao hon hgp TFA/TIS/H,O
(ty 18 95/2,5/2,5) trong 2 gio dé cit
peptid ra khoi resin va loai bo céc
nhom bao vé khac rdi lam khd qua
dém. Peptid sau d6 dugc hoa tan
bang hdn hop acetonitril/nudc (ty 18
20/80) va loc dé loai resin. Cac peptid
tiép tuc duoc tinh ché bang hé thong
HPLC vo61 cdt Zorbax CI18 column
(Agilent, 5um, 9.4 x 250mm) vd&i
chuong trinh 5 - 15% B trong 10 phut,
15 - 100% B trong 3 phuat, 100%
B trong 8 phut, 100 - 5% B trong
2 phat, 5% B trong 1 phat, A:
0,1%TFA/  HxO, B: 0,1%TFA/
Acetonitril  (ACN), do dong
4mL/phtt; phan tich mau peptid trudc

toc

va sau khi tinh ché véi chuong trinh
0 - 30% B trong 8 phut, 30 - 100%
B trong 3 phut, 100% B trong 1 phut,
100 - 0% B trong 2 phut, 0% B trong
2 phat; A: 0,1%TFA/ H0, B:
0,1%TFA/Acetonitrile (ACN); toc do
dong 1mL/phtt va dinh tinh bang hé
thong LC-MS (Shimadzu LC-MS-
2020) voi chuong trinh 30 - 80% B
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trong 2 phat, 80 - 30% B trong
2 phat; A: 0,1%HCOOH/H20, B:
0,1%HCOOH/ACN; dong
ImL/phat; ving khbi 400 - 2.000
Dalton. Nhin biét Pentapeptid-3 dua

toc do

vao budc song dic trung cua lién két

amid ¢ 220nm.

KET QUA NGHIEN CUU

Trong qua trinh gin cac acid amin
theo trinh tu chudi cia Pentapeptid,
cac phan tng duoc theo ddi bang thube
thir Kaiser. Sau khi gan 3 acid amin
¢ L-Agr — L-Pro — L-Ala — resin), 1y
vai hat resin tién hanh kiém tra véi
thudc thir Kaiser. Két qua cho thiy,
hon hop thu duoc c6 mau vang nhat,
ching to acid amin Fmoc-Arg(Pbf)-
OH di két ndi vao chudi, ddu amin tu
do truéc do6 (L-Pro — L-Ala — resin)
khong con nita, budc gin acid amin
Arginine da thanh cong. Tuong tu, tién
hanh kiém tra mau peptid sau khi xur Iy
loai Fmoc v61 piperidin/DMF  20%,
hén hop thu duoc c6 mau xanh dam,
ching té nhém bao vé Fmoc bi cit ra
khoi chudi peptid dé giai phong dau
amin ty do. Sau khi qua trinh tong hop
hoan thanh, san pham tho duoc dem di
tinh ché bang hé théng HPLC.



TAP CHi Y DUQC HQC QUAN SU SO 6 - 2024

1. Tinh ché peptid bang hé thong sic ky l6ng hiéu ning cao
Chuong trinh tinh ché va kiém tra do tinh sach ctia san pham Pentapeptid-3

bang h¢ thong HPLC duoc thé hién dudi day.
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Hinh 2. Sic ky d6 minh hoa qua trinh tinh ché Pentapeptid-3.
Céc peak 1, 2, 3, 4 da dugc himg va chi ¢6 peak 1 ¢6 s6 khéi trung véi

s6 khdi 1y thuyét ctia Pentapeptid-3.

Peak san pham duoc xac dinh 13 peak c6 chi s6 thoi gian luu 7,032 phut voi
chi s6 khéi luong phan tir xac dinh bang hé thong LC-MS triung véi gia tri 1y
thuyét. Sau d6, chung t6i phan tich lai san pham thu duogc (két qua cho thdy mot
peak sach trén HPLC v&i thoi gian luu tring voi thoi gian luu cta peak 16n nhét
trén sac ki do cta mu trude tinh ché (sic ky d6 miu Pentapeptid-3 trude tinh

ché va sic ky do danh gia do tinh sach cta san pham & hinh 3).
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# Time Type Area Height Width Area% Symmetry
B| 1] s77a[MM | 6746.2] 1073.1] 0.1045]  100.000] 0.574]

Hinh 3. Sic ky d6 phan tich mau Pentapeptid-3 trudc tinh ché (A)
va mau Pentapeptid-3 sau tinh ché (B) bang hé théng HPLC.
Peak san pham thu dugc c6 thoi gian luu 12 5,779 twong Gng voi
thoi gian luu 5,722 cta peak chinh trén sic ky d6 mau trude tinh ché.

Do tinh sach 1a phan trim dién tich peak san pham trong téng dién tich cac
peak trén sic ky d6 (khong tinh cac peak tap hé thong). Theo d6, do tinh sach cta
san pham theo HPLC 13 100%.
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2. Xac dinh khdi lwong phan tir
ciia chit trung gian va sin phim

Trong qua trinh tong hop, chét trung
gian Pentapeptid-3-5aa thu dugc sau
khi gan du 5 amino acid va van con giir
nhém Fmoc bao vé (cu thé 13 Fmoc-
Gly-Pro-Arg-Pro-Ala voi cong thirc
phan tir C3Ha7 No O7) dugc 1dy mau dé
tién hanh xac dinh khéi luong phén tir
bing hé théng LC-MS. Két qua trong
bang 2, hinh 4 cho thay gi4 tri thu dugc

phu hop véi gia tri 1y thuyét, qua dé
giup khéng dinh sy c6 mat cua san
pham trung gian trong qua trinh tong
hop. Sau d6, mau peptide da dugc tinh
ché va danh gia do tinh sach bang
HPLC dugc dem di xdc dinh khéi
luong phan tir bang hé théng pho khoi
LC-MS. Két qua duoc trinh bay trong
bang 2, hinh 4 cho thay san phdm thu
dugc dang la Pentapeptid-3 voi gia tri
thu dugc khdp véi gi tri Iy thuyét.

Bang 2. Két qua xac dinh pho khi cia Pentapeptid-3 va chat trung gian.

Cong thirc  Gia tri Iy thuyét Gia tri thu dwoc

S 2 h;'( S ¢ A
an pham phan tir [M+H] [M+H] atso
Pentapeptid-3-5aa  C3cHa7 No O7 718,3677 718,3000 0,0094%
San pham thu duoc  C21H37No Os 496,2996 496,2000 0,0200%
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
100 0 ESI

10 5 | *ESI Scan (rt: 0.740 min) Frag=100.0V CF=0.000 DF=0.000 Vialox 5aa.d

3 718.3000

2.5+
2]
1.54
14
0.5-449.2000

1 Ll 994.4000

1436.5000

400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900
Counts vs. Mass-to-Charge (m/z)
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User Spectra

Fragmentor Voltage Collision Energy Ionization Mode
100 0 ESI
x10 6 | *ESI Scan (rt: 0.740 min) Frag=100.0V CF=0.000 DF=0.000 Vialox P1.d
1 496.2000
1.75
1.5
1.25
14
0.751
0.5
0.251
0 | 613.2000 991.5000 1325.8000
400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900
B Counts vs. Mass-to-Charge (m/z)

Hinh 4. Phé khéi cua Pentapeptid-3-5aa (A) va Pentapeptid-3 sau tinh ché (B).
Két qua duoc tong hop lai trong bang 2.

3. Lam kho sian pham

Pentapeptid-3 sau tinh ché duoc loai bo bt dung méi bang hé thong cat quay
va tién hanh dong kho. San pham thu duoc & dang bot trang x6p, khong mui nhu
hinh 5 duéi day. Két qua thu duoc 26,7mg Pentapeptid-3 véi hiéu sut cia quy
trinh dat 61,64%.

Hinh 5. Pentapeptid-3 dong kho.
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BAN LUAN

Nghién ctru [6] trude ddy di cho thiy
qua trinh tong hop Pentapeptid-3 chi
thu dugc hiéu suat & muc trung binh
(hiéu suét dat 48,4 %). Trong nghién
ciru nay, da lya chon tac nhan tham gia
vao phan ung tao lién két peptid la
COMU do dugc biét dén véi tinh an
toan, hiéu sudt phan tng cao hon so
voi1 viée st dung cac chét hoat hoa nhu
O-(1H-6-Chlorobenzotriazole-1-yl)-
1,1,3,3-tetramethyluronium (HCTU)),
1-[Bis(dimethylamino)methylene]-1H-
1,2,3-triazolo[4,5-b]pyridinium 3 oxid
hexafluorophosphat (HATU) hay
6-Chloro-benzotriazol-1-yloxy-
tris-pyrrolidinophosphonium
hexafluorophosphat (PyClocK). Hop chat
COMU khong chira gbc benzotriazol
nén khong gy nd ciing nhu c6 do tan
t6t, 6n dinh, co thé theo doi qua trinh
phan tng ciing nhu dé loai bé phu
pham. Ngoai ra, chat xtic tac sir dung
trong qué trinh téng hop 1a DIPEA, da
duoc chi ra c6 hiéu qua cao khi két hop
véi COMU [7].

KET LUAN

Hop chét Pentapeptid-3 dd duoc tong
hop thanh cong bang phuong phéap
tong hop peptid pha ran va tinh ché
bang hé thong HPLC. San pham thu
duoc 14 hop chit Pentapeptid-3 v&i do
tinh sach 100% theo HPLC, v6i hiéu
suat tong quy trinh dat > 61% cao hon
v6i hiéu suat di dugc cong bd 48,4%
trude day [6]. Két qua dat duge giup

tao tién dé& cho viéc nghién ciu phat
trién cac san phAm my pham chdng ldo
hoa chira thanh phan Pentapeptide-3
trong tuong lai.

Cam két: Nhom tac gia cam két khong
c6 xung dot loi ich trong nghién ctru.
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