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(57) Sang ché dé cap dén cac dan xuét clorin e6 va mudi duoc dung cia cac dan xuit nay,
cling nhu quy trinh diéu ché cic din xuét clorin e6. Cac dan xuit clorin e6 ete cla axit
amin c6 cong thirc cAu trac chung I va cac déng phan quang hoc ctia né. Quy trinh diéu ché
bao gdm viéc ete hoa 3-vinyl trong clorin €6, peptit duoc san xudt tir 15-carboxyletyl va
axit amin. Cac dan xuit clorin e6 ete cua axit amin va mudi duoc dung cua né co thé dugc
str dung lam thudc chdng khéi u quang dong. So véi Talaporfin - chat nhay quang tuong tir
trude day duoc st dung trong y hoc, cac din xuét clorin e6 ete ctia axit amin theo sang ché
c6 cac hoat tinh chéng khéi u quang dong duogc cai thién va ty 1& doc tinh t6i-doc tinh
quang cao. Thudc chong khéi u quang dong duoc diéu ché bao gém thudc chong ung thu
quang dong, thudc diéu tri quang dong cho cac bénh mach mau lanh tinh, chang han nhu
thoai hoa diém vang lién quan dén tudi va novi d6 lira, va thude diu tri quang dong bénh
sii mao ga.

HO,C ~ CONHR;
(1
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Linh vuc k¥ thuat dwoc dé cap
Sang ché dé cap dén linh vuc y hoc, cu thé 13 d cip dén chéat nhay quang clorin,
cac din xudt clorin e6 ete cua axit amin va mudi duoc dung ctia cic din xuit niy, quy

trinh diéu ché va viéc st dung trong dieu ché thudc chong khoi u, v.v.

Tinh trang k§ thuit ciia sing ché

Liéu phap quang dong (Photodynamic therapy - PDT) di phét trién thanh phuong
phép didu tri m&i cho cac khdi u tir dau nhitng nim 1980. Phéc dd cua phuong phép nay
1a chiéu xa mé (khdi u) tAp trung ma chét nhay quang da dugc tiém vao d6 bang laze co
budc séng dic biét. Oxy nguyén t6 (O,) ton tai trong md duoc kich thich boi chat nhay
quang dé tao ra loai 6xi phan Umg (reactive oxygen species - ROS), chang han nhu 6xi
nhém don ('02). Do do, su chét rung té bao hodc hoai tir té bao khéi u x4y ra va khdi u
duoc diéu tri. Vi vay, budce séng duoc goi 1a bude séng dic biét c6 nghia 1a budc séng
hép thu 16n nhat ctia chit nhay quang trong ving mau dé (> 600 nm). PDT cu thé chi
chiéu xa cac md khdi u va pha hty c6 chon loc céc té bao khéi u, nhung it hodac khong
gdy t6n hai cho cac mé hodc co quan binh thudng. Day la liéu phap khong xam l4n d6i
v6i co thé ngudi, it c6 tac dung phu (khong cé chin thuong va khong gy dau do phiu
thuat, khong gy non, budn nén va e ché mién dich do xa tri va héa tri liéu), va liéu
phap nay c6 thé duoc str dung riéng ré hodc két hop véi cac liéu phap khéc trong nhiéu
lan .

Anh séng, 6xi trong cac mo va chit nhay quang 1 ba yéu té chinh cho PDT. Ngoai
ra, chit nhay quang déng vai trd quan trong. Thé hé diu tién cta chit nhay quang
pocphyrin, ching han nhu natri porfimer duge st dung thanh cong trong viéc diéu tri
khéi u trong y hoc, va dat duoc hiéu qua rd rét. Tuy nhién, c6 mot s& nhuoc diém 1o
rang, 1) viée thiéu bude séng hap thu (630nm) & ving mau do khién cho budc séng va

tia laze phu hop khong thé xuyén qua du sau dé tiéu diét khéi u va hé sb hap thu phan tir

nho (g). Do d6, hoat dong quang hoat thip hon. 2) Chiing 12 hdn hop ctia pocphyrin da
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thanh phan. 3) Téc do loai bo trong vivo la chim va doc tinh quang gift lai 16n. Sau khi
duoc didu tri, bénh nhan can duoc bio vé tranh anh sang trong thoi gian 4-8 tudn. Bénh
nhan cam thiy dau dén vé mat tam 1y rat 16n. Do d6, ké tir cudi nhitng nam 1990, cac
nha nghién ctru da tuyén bd cac nghién ctru vé thé hé thir hai ctia chat nhay quang dugc
thé hién boi cac chét nhay quang clorin, ching han nhu c4c dan xuét cia benzopocphyrin
(benzoporphyrin derivative - BPD), diép luc 14 cac din xuat thoi hoa va bacterioclorin.
Do cAu truc cta chit nhay quang clorin 18 rang va don gian, budc song hép thu 16n nhat
& ving d6 (> 600 nm) duoc thay dbi thanh 660-690 nm so v6i thé hé chat nhay quang
pocphyrin dau tién, tia laze ctia budc séng ndy c6 do sdu t6t nhit dé tiéu diét khéi u.
Ngoai ra, hé s6 hp thu phan tir (€) cla chat nhay quang clorin cao hon thé hé dau tién
clia chét nhay quang pocphyrin theo mdt thir tu cudng do. Hoat dong quang hoat manh
mé, qua trinh trao dbi chét trong co thé dién ra nhanh chéng va doc tinh quang bi giit lai
1a nho. D6 1a didm nong trong nghién ciru di voi cac chit nhay quang méi. Béo cdo vé
chit nhay QUang clorin dang ting 1én (vi du, zhu guohua va céc cong su, Quy trinh tong
hop fro 132%N-(2-hydroxyetyl)-153-N-(2-hydroxyetyl)-17*-methoxycacbonyl clorin
e6-131,152-diamit va cac nghién ctru vé& tinh chat quang hoc. K§ su Héa hoc, 2015,
235(4): 1-5; Fang ying, va cac cdng su, Su bién chit cua diép luc phan tim va su téng
hop céac dAn xuét clorin 6 etg, hoa hoc hitu co, 1995, 15 (5): 493-498; Xiuhan Guo va
cac cdng su, Téng hop cac dan xuét clorin méi ¢6 chita nhém chirc maleimit va danh gia
hoat déng quang dong cua ching. Ky hiéu Hoa Sinh & Hoa Duoc, 2015, 25(19):
4078-4081; Gushchina, O. 1., va céc cdng su, Téng hop cac dan xuAt amit cua clorin e6
va kiém tra hoat dong sinh hoc ctia chung. Tap chi Quang hoa va Quang sinh hoc B: Sinh
hoc, 2015, 153: 76-81; Kwitniewski, M., va cac cong su, Cac din xuét axit diamin cta
PpIX dong vai tro 1a chit nhay quang tiém ning trong liéu phap quang dong d6i voi ung
thu biéu md té bao vay va ung thu tuyén tién liét: nghién ctru trong bng nghiém. Tap chi
Quang héa va Quang sinh hoc B: Sinh hoc, 2009, 94, 214-222; Serra, V. V., Lién hop axit
amin pocphyrin méi: tong hop va hiéu ing quang dong trong cac t& bao biéu md ciia con
ngudi. Hoa sinh va Héa duge, 2010, 18, 6170-6178; Wang, H. M., Pocphyrin véi cac gbe
axit amin: chét quang nhay. Tuong téc Sinh hoa 2008, 172, 154-158; Smith, K. M. va céac
cong su. Téng hop va didu tra t& bao cla céc dan xuat axit amin 17°, 152 va 13! cla

clorin e6. Tap chi Hoa dugc, 2011, 54: 7464-7476; Yao jianzong va céc cong su, Kha
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niang tong hop va nhay sang cling nhu cac hoat dong quang sinh hoc khéi u ca ete metyl
F Clorin. Acta Pharmaceutica Siniéa, 2000, 35(1): 63-66, 20(51, 39(1): 1-4; Pandey, R. K.
va cac cong s, Cac dan xuét ctia clorin va pocphyrin dong vai tro 1a cac chét nhay quang
tiém nang trong lidu phap quang dong. Quang hoa va Quang sinh hoc, 1991, 53(1):
65-72). Méc du hi€u qua tiém ning clia hau hét cac san phém duoc t6i vu hoa 1a 6t hon,
nhung hiu hét cac san phim nay c¢6 dit liéu hoat dong khong 1y tudng, doc tinh cao hon,
tdng hop kho hon hodc hiéu suit thap hon. Vi vy, viéc st dung chung 1a khé dat dugc.
Sau nam 2000, mdt s chit nhay quang duoc st dung thanh cdng trong y hoc, trong
do verteporfiin xudt hién trén thi truong vao nim 2000. Temoporfin c¢6 mat trén thi
truong nam 2001. Talaporfin c¢6 mat trén thi truong ndm 2004. Ngoai ra, vi€e thir nghiém
1am sang giai doan I va II cua pyropheophorbide, mot ete n-hexyl [HPPH, c6 tén thuong
mai: Photochlor] di duge thuc hién béi Cong ty Duge phim Hisun. San pham nay c6 thé
duge sir dung dé didu tri ung thu dAu va cb. Tuy nhién, thude dé diéu tri khdi u rt it,
bénh nhan ¢ qua it su lua chon. Ngoai ra, hiéu qua didu tri cling can phai dugc ting
cuong va doc tinh co thé giam. Do do, theo sang ché, clorin e6 duoc st dung lam nguyén
lidu thd, cAu tric ctia nd duge bién dbi va t6i wu hoa dé phat trién chit nhay quang clorin

mai ¢6 hiéu qua cao va doc tinh thap.

Ban chit ky thuit ciia sing ché

D& khéc phuc cic nhuoc diém cia giai phap k¥ thuét da biét, sang ché d& xuit cac
dan xuét clorin e6 m&i va mudi duge dung ctia céc din xuét nay, quy trinh didu ché va
viéc st dung cac dan xudt ndy. Sang ché huéng dén viée tim kiém thudc chdng khéi u
quang dong cé cAu tric méi, hoat tinh chéng khdi u manh, ddc tinh fhép hon va chi sb
diéu tri cao.

Muc dich cua sang ché dat duoc bing cac giai phap k¥ thuat sau.

Cac din xudt clorin e6 va mudi duoc dung cta cac din xuét nay duoc dé xuat. Cac
dAn xuAt clorin e6 1a cac din xuét clorin €6 ete clia axit amin. Cac din xudt clorin e6 ete
clia axit amin c6 cong thirc cau tric chung I va d6ng phan quang hoc ¢6 cong thirc chu

tric chung.
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OR;

CO,H
HO,C CONHR;

I

Trong cong thic cau tric chung I néu trén,

Ri 12 H, ankyl thap hon, alkyl cao hon, (CH2)mORs3 hodc (CH2CH20)kRs4, trong d6
alkyl cao hon 1a alkyl tuyén tinh hodc phan nhanh chira 7-18 nguyén tir cacbon, R3 va R4
doc lap 1a H, alkyl thép hon, m va k doc lap 1a s& nguyén bat ky gitta 2 va 6, trong Ri, Ry
va Ry, alkyl thip hon 14 alkyl tuyén tinh hogc phan nhanh c¢6 chira 1-6 nguyén tir cacbon,

R 14 gbc axit amin.

Ngoai ra, ot hon 1a trong cong thtc cAu trac chung I, Ry 1a CHs, C3Hy, CeHus,
(CH2)20CH3, (CH2),0C3H7, (CH2)30CHs, (CH2)4OCHs, (CH2CH20)2CHs  hodc
(CH2CH20)3CHs.

T6t hon nita 13, trong cong thic cAu tric chung I, Ry 13 axit aspartic, axit glutamic
hoic gde lyzin.

Tét hon nita 13, lién quan dén cau tric clia cac dan xuét clorin e6 ete cuia axit amin
va mudi duge dung ciia cac din xuét nay, cong thic cu tric chung I c6 thé duoc chon tir
bat ky mot trong s6 Ii-Iz7, trong I1-Ios, chu tric cua Ry va Ra duoc thé hién mot cach
twong ung nhu sau. D6 1a, su két hop wu tién clia cdc san phim thay thé Ry va Rz duge
thé hién trong Bang 1.

Bang 1: Mot phan céc din xuét clorin e6 ete cuia axit amin ;-7

Hop chit R: R
Iy CH; CH(CO,H)CH,COH
I n-Cs3Hy CH(CO.H)CH2CO2H
I3 n-CeHis CH(CO,H)CH,CO,H
Ly (CH2),OCHj3 CH(CO,H)CH>COH
Is (CHa),0-n-C3H7 CH(CO,H)CH,COH
Is (CH2);0CHs CH(CO2H)CH2CO.H
I, (CH2)4sOCHj CH(CO;H)CH>COH



Is
Iy
Iio
Iu
Iz
Lis
L4
Iis
L6
I
Lis
T
I
I
I22
I3
I24
I»s
Iz

127

(CH2.CH20)2CHj3
(CH2CH20);CH3
CHs
n-CsHz
n-CeHis
(CH2)OCH3
(CH2)20-n-C3Hs
(CH»);:0CH3
(CH2)sOCH3
(CH2CH20).CH3
(CH2CH20);CH3
CHs
n-CsHy
n-CeHiz
(CH2)20CH3
(CH3)>,0-n-C3Hs
(CH»);:0CH3
(CH2)sOCH3
(CH2CH20).CH3
(CH.CH20);CH3
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CH(CO-H)CH2CO2H
CH(CO,H)CH,COH
CH(CO,H)CH2CH>COH
CH(CO2H)CH2CH.COH
CH(CO;H)CH2CH>COH
CH(COH)CH,CH.COH
CH(CO;H)CH2CHCOH
CH(COH)CH2CH2COH
CH(CO:H)CH2CH,COH
CH(CO;H)CH2CHCOH
CH(CO;H)CH>CHCOH
CH(CO,H)CH2CH>CH,CH2NH»
CH(CO;H)CH2CH>CH>CH2NH2
CH(CO;H)CH2CH2CH2CH2NH2
CH(CO,H)CH2CH2CH2CH2NH>
CH(CO,H)CH>,CH2CH>CH2NH:
CH(CO,H)CH2CH>CH,CHoNH2
CH(CO,H)CH2CH2CH,CHoNH2
CH(CO;H)CH,CH2CH.CH>NH
CH(CO,H)CH2CH,CH,CH2NH>

trong d6, n 12 “normal-" (binh thudng).

Ngoai ra, mudi duge dung cua cac dan xuat clorin €6 ete clia axit amin la mu6i ki€ém

vo co, tot hon 1a mudi natri ctia cac dan xuat clorin e6 ete clia axit amin.

Quy trinh diéu ché cac dan xuat clorin e6 ete clia axit amin cfing duge dé xuat, trong

do quy trinh nay bao gbm cAc budc:

S11: Clorin e6 (clorin €6, V) duge sit dung 1lam nguyén li¢u tho. Clorin e6 c¢6 san
trén thi truong. Theo lua chon, clorin €6 ¢6 thd duoc téng hop bang phuong phap duge
mo ta trong tai liéu tham khao (Ma jiafu, Yao jianzong va cac cong su, T4i wu héa quy

trinh tdng hop cua chit nhay quang clorin e6 bang cac thi nghiém truc giao. Tap chi

Duoc phdm Trung Quéc, 2005, 40(20): 1589-1591.).

S12: Phan uing céng duoc tién hanh gitta 3-vinyl trong clorin €6 va halogen hydrua,

sau do6 1am con hoa san pham cong bang ruou (R1OH),
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S13: Phan tmg ngung tu peptit gitta 15-carboxyl etyl trong clorin €6 va axit amin dé
tao ra cac dan xuét clorin e6 ete clia axit émih L. R

Tt hon nita 1, & bude S13, 15-carboxyletyl trong clorin €6 dugce cho phin Ung véi
1-(3-dimetylamin propyl)-3-etyl carbodiimit hydroclorua (EDCI) va mot s6 hydroclorua
cta L-axit amin Ro'NH,-HCI duoc bao vé carboxyl tert-butyl/ dugc bao vé amin khong
phai a- t-butyloxycarboryl dé san xuét cac dan xudt clorin e6 ete cla axit amin dugc
bao vé carboxyl va amin, sau do cac dAn xuét clorin e6 ete cua axit amin dugc bao vé
carboxyl va amin dugc tit bao vé tert-butyl/t-butyloxycarboryl d8 tao ra céc hop chat
muc tiéu 1a cac dan xuét clorin e6 ete clia axit amin.

Tét hon nita 13, quy trinh diéu che cdc dan xuat clorin e6 ete clia axit amin bao gom:

}_N L
e D
2T low

/
(Iv) (I

2) Ry-NHyHCI
DIPEA /1) EDCI

CO,H
CONHRy'

HO,C
(1)

S1: clorin €6 (V) duoc cho phan tng voi voi HBr 33% du trong axit axetic dong
bing & nhiét do phong trong thoi gian 10-30 gio dé tao ra 3-(1-bromoetyl) -3-devinyl
clorin e6, tic 1a, hop chat IV,

S2: hop chét TV dugc cho phan tmg véi rugu (RIOH) v6i sy ¢6 mét ctia K2COs3 du
dé tao ra hop chét 111,

S3: trong N khé hogc khan, N-dimetylfocmamit (DMF), hop chit IIT duge cho phén
tmg voi 1-(3-dimetylamin propyl)-3-etyl carbodiimit hydroclorua (EDCI) & nhiét do

phong trong thoi gian 2-6 gio, sau d6 voi sy c6 mat cua N, amin N-dimetyl isopropyl
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(DIPEA) phan tng v6i nhidu loai hydroclorua ctia L-axit amin (Ry’NH2'HCI) duoc bao
vé carboxyl tert-butyl/dugc bao vé amin khong phai a- t-butyloxycarboryl dé tao ra céc
dan xuét clorin e6 ete cua axit amin dugc bao vé carboxyl va axit amin I,

S4: hop chat IT dugc tit bio vé cla tert-butyl/t-butyloxycarboryl bang axit
trifloaxetic (TFA) dé tao ra hop chét muc tiéu I, d6 13, cac dan xuét clorin e6 ete clia axit
amin.

Tét hon nita 13, clorin €6 néu trén c¢6 thé dugc didu ché bing chat diép luc a thong
qua sy thoéi bién axit hodc kiém. Chéat diép luc a co thé 13 chét ‘diép luc a trong phan tdm
hodc thyc vat phu du bién, vi du nhuw, tao, ching han nhu tio XO0an. |

Ham luong chét diép luc a trong phan tim va tdo xoén 1an luot 13 0,75% va 1% -2%
trén co s& trong luong kho cta ching. Do d9, ca hai déu 1a nguén diép luc doi dao va gi4
thanh ré. Cac din xuét clorin €6 ete ciia axit amin tir phan tim hodc tdo ¢6 thé m& rong
viéc st dung y hoc cua phan t&m hodc tao. |

Quy trinh diéu ché clorin e6 (clorin €6, V) st dung chét diép luc a (diép luc a, VII)

lam nguyén heu thd duoc dé xuét nhu sau:

Ny
|

3ee A JUSUED UU TR

/ , 36% HCI }/ NH N- \/> 25% KOH-EtOH /-’NH N-..\>
. e .
>«‘ N 0~50C >‘ HN - \ No, héi luwu "‘N HN" ,\l\
P 2/\ }//\\( S e
/ &o / 3 o ) Z GOsH
Ca0fiag0aC COzMe HO,C GOl HO,C “COozH

chét diép luc a( VI pheophorbide a(VI) clorip e6(V)

a. Chat diép luc a (diép luc nhdo) chiét xudt thd tir phan tam c6 ban trén thi truong
hodc chiét xudt tho tir tao diép luc a trong etyl ete duge cho phéan tmg véi thé tich twong
duong cua axit clorinhydric dam déc ¢ nhi¢t do 0-5°C trong khi khu?iy trong thdi gian 1
gidr dé tao ra phoeophorbide a (pheophorbide a VI); '

b. Hop chat VI dugc cho phan ung véi 25% kali hydroxit trong etanol khi hdi luu,
¢6 khi nito trong 20 phut dé tao ra hop chat V.

Ngoéi‘ ra, quy trinh didu ché mudi duoc dung cta cac dAn xuét clorin e6 ete cia axit
amin bao gém cac din xut clorin 6 ete cia axit amin duogc st dung dé téng hop mot
muéi kiém v co cla cau dAn xudt clorin e6 ete cua axit amin. Cu thé, cac dan xuat clorin

e6 ete clia axit amin c6 thé phan Gmg voi hydroxit cua ki€m v6 co hode kiém vo co de tao
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ra mudi kidm vo co cua cac din xuét clorin e6 ete cta axit amin. Vi dy, né ¢ thé phéan
{ing véi natri hydroxit dé tao ra muéi natri.

Viéc st dung cac din xuét clorin €6 va mudi dugc dung trong viéc didu ché thube
diéu tri khdi u duge dé xuét.

Viée st dung cac dan xuét clorin e6 va mubi dugce dung trong viéc diéu ché thube
diéu tri cac bénh mach mau lanh tinh duoc dé xuét. Cac bénh mach méu lanh tinh bao
gdm thoai hoa diém vang va novi do lua.

Viée st dung cac dan xuét clorin e6 va mudi duoc dung trong Viéc didu ché thube
diéu tri bénh sti mao ga duoc dé xuét.

Sang ché dé xuét cac din xudt clorin e6 va mudi dugc dung ca cac dan xuét nay,

quy trinh diéu ché cac dan xuat nay va viéc st dung cdc dan xuat nay.

Hiéu qua dat dugc cua sang ché

a. Cac dan xuét clorin e6 ete clia axit amin méi dugc san xudt trong sang ché bang
cach t8i wu hoa céu trac cta clorin e6, trong d6 3-vinyl duge ete hoa boi cic ruou va
15-carboxyletyl va cac axit amin tao ra cAu triac clia mot peptit. Su ete héa 3-vinyl trong
clorin €6 cai thién hiéu qua didu tri cia n6. Ngoai ra, doc tinh ctia n6 duge gidm béng
cach két hop cac axit amin vao 15 carboxyletyl. Cu thé, cac din xuét clorin e6 ete clia
axit amin hodc mudi cua cac dan xuét nay c6 tac dung ti€u diét quang dong t5t dbi voi té
bao ung thu phdi khong phai t& bao nhd & ngudi A549 va t€ bao u 4c tinh B16-F10 &
chudt. Uu diém cua céc dan xudt nay 1a hiéu qua cao va dc tinh thip, didu nay ching to
rdng cac hop chat cla sang ché ¢6 thé dugc sir dung dé didu ché cac loai thudc chéng
khéi u quang dong méi, v.v.

So vé6i thé hé tht hai ctia chit nhay quang Talaporfin duoc str dung troﬁg y hoc, céac
din xuét clorin e6 ete ca axit amin va mudi cta céc din xuit ndy theo sang ché, hoat
dong chéng khéi ung thu manh hon va ty 1€ doc tinh tdi-quang ddc tinh cao hon. Chung
¢6 thé duoc st dung dé diéu ché thudc chéng ung thu méi, thudc quang dong dé diéu tri
céc bénh mach mau lanh tinh, chéng han nhu thoéi hoa diém vang do tudi tac (bénh ting
sinh mao mach & vong mac) va novi do lra (bat thuong bam sinh clia mao mach da) va
thudc dé diéu tri quang dong bénh sui mao ga (bénh nhiém vi rt u nha & ngudi).

b. Céac din xuét clorin e6 ete cua axit amin hodic muoi duge dung cua cic dan xuét



36168

nay theo séng ché 1a chit nhay quang méi, v6i quy trinh diéu ché don gian, doc tinh
thip, nguyén lidu ddi dao, yéu cau thiét b1 thdp va diéu kién phan tng nhe, c6 thé duoc

ap dung mdt cach thich hop trong san xut cong nghiép.

M3 ta chi tiét sang ché

Céc giai phap k¥ thudt theo cac phuong an cua sang ché duoc mo ta rd rang va
ddy du nhu sau. RS rang 14, cac phuong an duge mo ta chi 12 mot s6, chtr khong phai
tAt ca, cac phuong 4n clia sang ché. Pham vi bao ho cia sang ché khong bi gi6i han boi
cac phuong an cua sang ché nhu duoc d& xuit dudi day, ma chi 1a cac phuong an dugc
chon cua sang ché. Dua trén cdc phuong 4n cia sang ché, cac phuong 4n khéc ma c6
thé thu duoc bdi ngudi c6 hidu biét trung binh vé linh vye k¥ thudt twong Gng ma
khong can phai thuc hién bAt ky cOng viéc sang tao nao déu thudc pham vi bao hd cta
sang ché.

Tht ca cac thude thir va nguyén liéu thd dugc st dung trong sdng ché déu c6 sin
trén thi truong hodc dugc diéu ché theo céc tai liéu tham khdo. Theo cic phuong 4n sau
day, cac thi nghiém khong cé didu kién chi dinh cu thé duoc tién hanh trong cac diéu
kién chung hodc céac didu kién duoc dé xuAt bdi nha san xuét.

Didu ché clorin e6 (V) tir cac dan xuat diép luc (chlorophyllin) a (VII)

AN

36% HCI 25% KOH-EtOH
_

0~50 Ny, reflux \

\\\\‘ \\\\\ \
B o) P o) COzH
C20H3902C CO,Me HOLC COoMe HOLC CO.H
chlorophyll a( VID) pheophorbide a( VI) chlorin e6( V)

100g chiét xuit thd cua diép luc phén tim a (VII) (Zhejiang Haining Fengming
yelvesu Ltd) d& duoc hoa tan trong 500 ml ete etyl. Sau d6, thém mot luong tuong duong
axit clorinhydric ddm ddc ¢ nhiét do 0-5°C va khuéy trong thoi gian 1 gid. Ruou axit
duoc tach ra va chiét xuat & 16p dudi. Thém vao mot lugng nude glp 2 14n dé pha lodng
dung dich axit. Dung dich axit dugc trung hoa dén d6 pH tir 5-6 bing 10 mol.L”" NaOH.
Sau do, qua trinh loc hut duogc tién hanh va séy kho béng P»0s trong chan khong dé tao ra
15¢ bot san phim thd mau den ctia hop chét VI (d6 tinh khiét dwoc phat hién bdi chuin
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hoa HPLC la 55%).

360 mL kali hydroxit 25% (w/v) trong etanol dugc thém vao san pham thd néu trén
ctia hop chét VI (15 g, chita khoang 8,25 g hop chat VI), duoc hdi luu dudi khi nito
trong thoi gian 20 phut, roi dung phan tng. Viéc loc duge tién hanh. Thém mot luong
nude bing 2 1dn vao dich loc dé pha loang. Axit sulfuric 10% da dugc thém vao dé diéu
chinh d6 pH dén 5-6, duogc loc, siy kho trong chan khong béng P,0s, dugc phéan tach
bing sic ky cot silica gel H d& tao ra 4,6g bdt mau den, tic 12 clorin e6 (V), véi ning
suat 55,4%.

Céc phuong 4n 1-27 sau day 1a quy trinh cu thé dé tong hop cac dén xuat clorin e6
ete clia axit amin (I) v&i céc chét thay thé khic nhau. Quy trinh nay dugc thé hién nhu

sau.
ORj

Phuong 4an 1: Diéu ché axit N-[3-(1-methoxy)etyl-3-devinyl clorin
e6-152-axyl]-L-aspartic (I1)

S1: didu ché 3- (1-bromoetyl)-3-devinyl clorin €6 (IV)

Thém 200mL HBr 33% trong axit axetic dong bang & nhiét d6 phong vao cac hop
chét V (5,0g), bit kin va khudy trong 24 gio. Axit axetic dong bang va HBr du dugc bbc
hoi trong chén khong dé tao ra 5,6g hop chit rén mau xanh de}m IV, tic la
3-(1-bromoetyl)-3-devinyl clorin e6, ma khong cAn tinh ché thém trudc khi st dung &

bude tiép theo.
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S2: diéu ché 3-(1-metoxy)etyl-3-devinyl clorin e6 (III1) - 7

Hop chat IV (1,12g) dugc hoa tan trong 25ml acetone khan. Thém 2g KaCOs va
2mL metanol khan vao, hdi luu sau khi khudy trong thoi gian 2 gio va lam ngudi dén
nhiét d6 phong. Thém mét lugng nude bing 10 1dn, K2COs du duge trung hoa bang 10%
H>SO4 va diéu chinh do pH dén 5-6, duoc loc, séy kho trong chan khong béng P»0s,
dugc tach qua séc ky cot silica gel H dé tao ra 0,5 8g bot mau den III;, tic la
3-(1-methoxy)etyl-3-devinyl clorin €6, v6i hiéu suit 55,0%.

Dit lidu sic ky cta 3-(1-methoxy)etyl-3-devinyl clorin e6 (III1) 1a MS (EST") m/z:
629,72 [M + H]*(100%).

S3: diéu ché san pham este di-fert-butyl axit N-[3-(1-methoxy)etyl-3-devinyl clorin
e6-152-axyl]-L-aspartic (IL;).
Hop chit ITT; (135 mg, 0,215 mmol) dugc hoa tan trong 15 ml DMF khan. EDCI (42
mg, 0,215 mmol) d& dugc thém vao ¢ nhiét d phong va phan tng dudi didu kién khudy
trong thoi gian 5 gio. Hydroclorua este di-tert-butyl axit L-aspartic (73 mg; 0,258
mmol; 1,2 eq.) va DIPEA (86uL; 0,516 mmol; 2,4 eq.) da duogc thém vao ¢ nhiét do
phong va phan tng dudi didu kién khudy. Sau khi phan tng hoan thanh khi theo di
bang TLC, thém mot lugng béng 4 1in CH>Cl, vao dé pha lodng. Chat 1ong phan tng da
duoc rira mot 1an twong tng bang axit xitric 5% (phén tram khéi luong), 5% NaHCOs3
(ndng dd khdi luong), nude va dung dich mudi bio hoa, duge lam kho bang NaxSOs
khan. Cac dung mdi duoc thu hdi dudi p sudt giam va dugc phan tach bang sic ky dé
tao ra 130 mg bot mau den I, v6i hi€u suét 70,7%.
Dit liéu séc ky cua este di-tert-butyl (II1) axit N-[3-(1-methoxy)etyl-3-devinyl clorin
e6-15%-axyl]-L-aspartic 1a MS (ESI*) m/z: 856,52 [M + H]*(100%).

S4: didu ché axit N-[3-(1-methoxy)etyl-3-devinyl clorin e6-15%-axyl]-L-aspartic (I1)

Hop chét II; (50 mg, 0,0585 mmol) dugc hoa tan trong SmL, CH>Cl, khan. 5 ml axit
trifloaxetic (TFA) dugc thém vao va phan Umg dudi diéu kién khudy tfong bé nudc da.
Sau khi phan tmg hoan thanh khi theo dai bing TLC, cac dung mdi dwoc thu hdi dudi ap
sudt giam va dugc phan tach bang sic ky dé tao ra 36 mg bot mau den I, véi higu suat
82.9%.

Dit lieu sic ky ctia axit N-[3-(1-methoxy)etyl-3-devinyl clorin
6-15%-axyl]-L-aspartic (I1) 1a MS (ESI")m/z: 744,64 (M+H, 100%).
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Phuong 4n 2: Diéu ché axit N-[3-(1-n-propoxyl)etyl-3-devinyl clorin
e6-152-axyl]-L-aspartic (I)

S1: quy trinh diéu ché 3-(1-bromoetyl)-3-devinyl clorin e6 (TV) gidng nhu budc S1
cia Phuong an 1.

S2: didu ché 3-(1-propoxyl)etyl-3-devinyl clorin e6 (Il2): theo budc S2 theo
Phuong én 1, hop chét IV (1,12 g) d& duoc cho phan (mg v6i 2 ml n-propanol khan dé
taora 0,56 g chét rin mau den 1l,, véi hiéu sudt 50,9 %.

Dit lidu sdc kv cia 3-(1-propoxyl)etyl-3-devinyl clorin e6 (IIl2) 1a MS (ESI") m/z:
657,78 [M + H]"(100%). |

S3: diéu ché este‘ di-tert-butyl axit N-[3-(1-n-propoxyl)etyl-3-devinyl clorin
e6-15%-axyl]-L-aspartic .(sz). |

Theo budc S3 cta Phuong 4n 1, hop chét IIl; (140 mg, 0,213 mmol) d& duge cho
phan ung véi cung loai EDCI ﬁmng duong, 1,2 1an hydroclorua este di-tert-butyl axit
L- glutamic tuong duong Vé 2.4 lén DIPEA tuong duong trong DMF khan dé tao ra 125
mg bot mau den Iz, voi hidu sut 66 3%. , o

Dit liéu sic ky cia este di-teri-buty!l axit N-[3-(1-n-propoxyl)etyl- 3 devmyl clorin
¢6-15%-axyl|-L-aspartic (I1) 1a MS (ESI") m/z: 884,63 [M + H]*(100%).

S4: dleu ché axit N-[3-(1-n-propoxyl)etyl-3-devinyl clorin e6- 15%-axyl]- L -aspartic
(12). |

Fheo buse S4 cua Phuong an 1, hop chat II; (50 mg, 0,0566 mmol) dd dugc cho
phan g voi LHzCl,z-UaA (1:1, v/v) dé tao ra 35 mg bdt mau den b, voi hiu suét 80,2%.

Dﬁ  ligu 9é ky cua axit N-[3-(1-n-propoxylletyl-3-devinyl  clorin
e6- 15’ axyl]-L-aspartic { Iz) la MS (BESTY) m/z: 772,66 [M + H]"(100%).

Phuong 4&n 3: Bleu ché axit N—[3-~(1-n—hexy],oxy)etyl-B—devinyl clorin
e6-15%-axyl]-L-aspartic {I3) o

St: quy trinh didu ché 3-(1- bromoetyl) -3-deviny! clorin e6 (IV) gidng nh budce S1
ctua Phuong an 1.

S2: dJeu ché 3-(1 —n~hmv10xy)etyl -3-devinyl clorin €6 (Hh, theo budec S2 theo
Phuong 4n 1, hop chat TV (1,12 g) d& duogc cho phan tmg véi 2 ml ruou hexyl khan dé
fao ra 0,48 g chat rin mau den I1Ls, voi hidu sudt 41,0%. |

Dt lidu séc ky cia horp chat HT jla MS (ESI ) i’ﬂ/a 699, 08 M+ H] (100%).
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S3: didu ché este di-tert-butyl axit N- [3-(1-n-hexyloxy)etyl-3-devinyl clorin
e6-15%-axyl]-L-aspartic (I3):theo budc S3 ctia Phuong 4n 1, hop chét 1115 (150 mg, 0,215
mmol) di duge cho phan g véi cung loai EDCI twong duong, 1,2 14n hydroclorua este
di-tert-butyl axit L-aspartic twong duong va 2,4 ]Jan DIPEA tuong duong trong DMF
khan dé tao ra 120 mg bot mau den II3, véi hiéu suét 60,4%.

Dit liéu sic ky cua hop chét 15 1a: '"H NMR (600 MHz, CD3COCD3, 8, ppm): 10,01
(s, 1H), 9,87 (s, 1H), 9,05 (s, 1H), 7,09 (s, 1H), 6,09-6,03 (m, 1H), 5,50 (d, J = 18,4 Hz,
1H), 5,41 (d, J = 18,4 Hz, 1H), 4,70-4,66 (m, 2H), 4,63 (d, /= 5,1 Hz, 1H), 3,85 (q, /=
7,8 Hz, 2H), 3,77-3,72 (m, 1H), 3,65 (s, 3H), 3,64-3,59 (m, 1H), 3,50 (s, 3H), 3,32 (s,
3H), 2,78-2,63 (m, 4H), 2,39 (m, 2H), 2,11 (d, /= 6,8 Hz, 3H), 1,77 (d, J = 6,8 Hz, 3H),
1,73 (t, J= 7,6 Hz, 3H), 1,28 (s, 9H), 1,25 (s, 9H), 1,16-1,12 (m, 6H), 0,74 (t, /= 6,8 Hz,
3H), -1,37 (s, 1H), -1,58 (s, 1H), MS (ESI") m/z: 926,55 [M + H]"(100%).

S4: theo budc S4 ctia Phuong 4n 1, hop chét IT; (50 mg, 0,0541 mmol) d& dugc cho
phan tng véi CH2CL-TFA (1:1, vAv) dé tao ra 34 mg bot mau den, tic 13 axit
N-[3-(1-n-hexyloxy)etyl-3-devinyl clorin e6-15%-axyl]-L-aspartic (I3), v&i hiéu suét
77,4%.

Dir lidu sic ky ctia hop chit Iz 1a: UV-vis Amax (CH;OH, nm) (¢ / M em™): 396
(89500), 497 (10200), 653 (36900), 'H NMR (600 MHz, CH30D, §, ppm): 10,25 (s, 1H),
9,95 (s, 1H), 9,19 (s, 1H), 6,06-6,01 (m, 1H), 5,69 (d, /= 18,5 Hz, 1H), 5,47 (d, /= 18,5
Hz, 1H), 4,81-4,76 (m, 1H), 4,66-4,59 (m, 2H), 3,85 (q, /= 7,7 Hz, 2H), 3,80-3,75 (m,
1H), 3,62 (s, 3H), 3,60-3,56 (m, 1H), 3,49 (s, 3H), 3,35 (d, J= 4,6 Hz, 3H), 2,92 (s, 2H),
2,77-2,71 (m, 1H), 2,48-2,30 (m, 3H), 2,11 (d, J= 6,8 Hz, 3H), 1,76 (d, /= 6,8 Hz, 3H),
1,67 (t, J = 7,6 Hz, 3H), 1,22-1,08 (m, 6H), 0,70 (t, J = 7,0 Hz, 3H), MS (ESI") m/z:
814,52 [M + HJ*(100%).

Phuong an 4: Piéu ché este di-tert-butyl axit
N-[3-[1-(2-methoxy)etyoxyl]etyl-3-devinyl clorin €6-1 52-axyl]-L-aspartic (I4)

S1: quy trinh diéu ché 3-(1-bromoetyl)-3-devinyl clorin 6 (IV) gidng nhu bude S1
cua Phuong an 1.

$2: theo budc S2 theo Phuong 4n 1, hop chat IV (1,12 g) da duoc cho phan Gng véi
2 mL ete etylen glycol monometyl khan d8 tao ra 0,54 g chét rin mau den
3-[1-(2-methoxy)etyoxyl]etyl-3-devinyl clorin e6 (IIl4), v61 hi€u suét 47,9 %.
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Dit lidu séc ky ctia hop chat ITIs1a MS (ESIY) m/z: 673,72 [M + H]*(100%).

S3: theo budc S3 cua Phuong an 1, hop chét I (150 mg, 0,223 mmol) da duoc cho
phan Gng véi cung loai EDCI tuwong duong, 1,2 14n hydroclorua este di-tert-butyl axit
L-glutamic twong duong va 2,4 Jan DIPEA tuong dwong trong DMF khan dé tao ra 126
mg bot mau den este di-tert-butyl axit N-[3-[1-(2-methoxy)etyoxyl]etyl-3-devinyl clorin
e6-15%-axyl]-L-aspartic (Il4), v6i hiéu suit 62,8%.

Dit liéu séc ky ctia hop chat 14 1a MS (ESIY) m/z: 900,54 [M + H]*(100%).

S4: theo bude S4 cua Phuong an 1, hop chét II4 (50 mg, 0,0556 mmol) da dugc cho
phan tng voi CH2CL-TFA (1:1, v/v) dé tao ra 35 mg bot mau den este di-tert-butyl axit
N-[3-[1-(2-methoxy)etyoxyl]etyl-3-devinyl clorin e6-15%-axyl]-L-aspartic (I4), v6i hiéu
suat 80,0%.

Dit liéu sic ky ctia hop chét Is 1a: MS (ESIY) m/z: 788,58 [M + H](100%).

Phuong 4an 5: Piéu ché axit N-[3-[1-(2-propoxyl)etyoxyl]etyl-3-devinyl clorin
e6-152-axyl]-L-aspartic (Is)

S1: quy trinh diéu ché 3-(1-bromoetyl)-3-devinyl clorin e6 (IV) gidng nhu bude S1
cta Phuong éan 1.

S2: theo budc S2 theo Phuong an 1, hop chat IV (1,12 g) da dugc cho phan tng véi
2 mL ete etylen glycol mono n-Propyl khan d8 tao ra 0,49 g chit rin mau den
3-[1-(2-propoxyl)etyoxyl]etyl-3-devinyl clorin €6 (Ills), voi higu suat 41,7 %.

Dit liéu séc ky ctia hop chat ITsla MS (ESIY) m/z: 701,62 [M + H]*(100%).

S3: theo budc S3 ciia Phuong an 1, hop chét IITs (150 mg, 0,214 mmol) da duoc cho
phan ung v6i cung loai EDCI twong duong, 1,2 14n hydroclorua este di-tert-butyl axit
L-aspartic tuong duong va 2,4 lan DIPEA tuong duong trong DMF khan dé tao ra 110
mg bt mau den este di-tert-butyl axit N-[3-[1-(2-propoxyl)etyoxyl]etyl-3-devinyl clorin
e6-15%-axyl]-L-aspartic (Ils), voi hiéu sudt 55,4%.

Dit liéu séc ky ctia hop chét IIs 1a MS (ESI) m/z: 928,68 [M + H]"(100%).

S4: theo budc S4 ctia Phuong 4n 1, hop chét IIs (50 mg, 0,0539 mmol) da duoc cho
phan tng v6i CHoCL-TFA (1:1, vA) dé tao ra 33 mg bot mau den axit
N-[3-[1-(2-propoxyl)etyoxyl]etyl-3-devinyl clorin e6-15%-axyl]-L-aspartic (Is), v6i hiéu
suat 75,1%.

Dit lieu séc ky ciia hop chat Is 1a MS (ESI") m/z: 816,64 [M + H]"(100%).
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Phuong an 6: Diéu ché axit N-[3-[1-(3-methoxy)propoxyl]etyl-3-devinyl clorin
e6-152-axyl]-L-aspartic (I¢)

S1: quy trinh didu ché 3-(1-bromoetyl)-3-devinyl clorin e6 (IV) gidng nhu bude S1
cua Phuong én 1.

S2: theo budc S2 theo Phuong 4n 1, hop chit IV (1,12 g) da dugc cho phan tng véi
2 mL ete 1,3-propanediol monometyl khan dé tao ra 0,51 g chét rin mau den
3-[1-(3-methoxy)propoxyl]etyl-3-devinyl clorin €6 (Ills), v61 hi€u suat 44,3 %.

Dit lidu séc ky cua hop chat I 1a: MS (ESI") m/z: 687,58 [M + H]"(100%).

S3: theo buée S3 cua Phuong én 1, hop chét ITIs (150 mg, 0,219 mmol) d& duge cho
phan ung véi cung loai EDCI twong duong, 1,2 Jan hydroclorua este di-tert-butyl axit
L-aspartic twong duong va 2.4 lan ‘DIPEA tuong duong trong DMF khan dé tao ra bot
mau den este di-tert-butyl axit N-[3-[1-(3-methoxy)propoxyl]etyl-3-devinyl clorin
e6-15%-axyl]-L-aspartic (Ils) 115 mg, v&i hiéu suét 57,6%. |

Dit liéu sdc ky cua hdp chat Ils 1a MS (ESF) m/z: 914,58 [M + H]*(100%).

S4: theo bude 54 cua Phuong én 1, hop chét ITs (50 mg, 0,0548 mmol) da duogc cho
phan a?ng voi CHoCL-TFA (1:1, wvA) dé tao ra 34 mg bot mau den
N-{3-[1-(3-methoxy)propoxyl]etyl-3-devinyl clorin e6-152-axyl]-L-aspartic (Is), v&i hiéu
suét 77,5%. |

Dit lidu sc ky ctia hop chét Ig 13 MS (ESI') m/z: 802,62 [M + H]+(100%j.

Phuong 4n 7: Diéu ché axit N-[3-[1-(4-methoxy)butoxy]letyl-3-devinyl clorin
e6-15%-axyl]-L-aspartic (I7)

S1: quy trinh didu ché 3-(1-bromoetyl)-3-devinyl clorin e6 (IV) giéng nhu budce S1
cua Phuong 4n 1. | | |

~ $2: theo bude S2 theo Phurong 4n 1, hop chat IV (1,12 g) d4 dugc cho phén tmg vai
2 mL ete 1,4‘~butahediol monometyl khan dé tao ra 047 g chdt rdn mau den
3-[1-(4-methoxy)butoxy]etyl-3-devinyl clorin €6 (IIl7), v6i hiéu suit 40,0 %.

Dit liéu séc ky cua hop chat IIT; 1a MS (ESIY) m/z: 701,62 [M + H]"(100%).

S3: theo bude S3 cua Phuong én 1, hop chét ITI7 (150 mg, 0,214 mmol) d4 duoc cho
phan tng voéi cﬁng loai EDCI tuong duong, 1,2 1an hydroclorua este di-tert-butyl axit
L-glutamic tuong duor.lg‘ va 2,4 1an DIPEA twong dwong trong DMF khaﬁ dé tao ra 112
mg bot mau den este di-tert-butyl axit N-[3-[1-(4 -methoxy)butoxy]etyl-3-devinyl clorin
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e6-15%-axyl]-L-aspartic (II7), v6i hiéu suat 56,4%.

Dit lidu séc ky cta hop chét IT; 1a MS (ESIY) m/z: 928,66 [M + H]"(100%).

S4: theo budc S4 cua Phuong 4n 1, hop chét IT7 (50 mg, 0,0539 mmol) d& duge cho
phan tng véi CHCh-TFA (1:1, vw) dé tao ra 32 mg bdt mau den axit
N-[3-[1-(4-methoxy)butoxy]etyl-3-devinyl clorin e6-15%-axyl]-L-aspartic (I7), v6i hiéu
suat 72,8%.

Dit liéu séc ky ctia hop chat I; 1a MS (EST") m/z: 816,52 [M + H]"(100%).

Phuong 4n 8: Piéu ché axit N-[3-[1-(2-(2-methoxy)etyoxyl)etyoxyl]etyl-3-devinyl
clorin e6-152-axyl]-L-aspartic (Is)

S1: quy trinh diéu ché 3-(1-bromoetyl)-3-devinyl clorin e6 (IV) gidng nhu bude S1
cua Phuong an 1.

S2: theo budc S2 theo Phuong an 1, hop chét IV (1,12 g) da dugc cho phan ung v6i
2 mL ete dietylen glycol monometyl khan d8 tao ra 0,49 g chdt rin mau den
3-[1-(2-(2-meth0xy)etyoxyl)etyoxyl]etyl-3-deyinyl clorin e6 (Ilg), voi hidu suét 40,7 %.

D lidu séc ky cua hop chat Il 1a MS (ESI) m/z: 717,59 [M + H]*(lQO%).

S3: theo bude S3 cua Phuong 4n 1, hop chat ITls (150 mg, 0,209 mmol) d& dugc cho
phan Gng véi cung loai EDCI twong duong, 1,2 14n hydroclorua este di-tert-butyl axit
L-aspartic twong duong va 2,4 1an DIPEA tuong dwong trong DMF khan dé tao ra 100
mg bot mau den este di-tert-butyl axit
N-[3-[1-(2-(2-methoxy)etyoxyl)etyoxylletyl-3-devinyl ~ clorin = €6-15 2_axyl]-L-aspartic
(Ilg), v6i hidu suat 50,6%.

Dit liéu séc ky ctia hop chit ITs 1a MS (ESI?) m/z: 944,52 [M + H]7(100%).

S4: theo budc S4 cuia Phuong 4n 1; hop chat IIs (50 mg, 0,0530 mmol) d& dugc cho
phan ung v6i CH.ChL-TFA (1:1, w») d tao ra 30 mg bot mau den
N-[3-[1-(2-(2-(2-methoxy)etyoxyl)etyoxyl]etyl-3-devinyl clorin e6-1 52-axyl]-L-aspartic
(Iy), voi hidu suét 68,1%.

Dit liéu séc ky ctia hop chét Is 1a MS (ESIY) m/z: 832,60 [M + H]"(100%).

Phwong an 9: Diéu ché axit
N-[3-[1-(2-(2-(2-methoxy)etyoxyl)etyoxyl)etyoxyl]etyl-3-devinyl clorin
e6-152-axyl]-L-aspartic (Io)

S1: quy trinh diéu ché 3-(1-bromoetyl)-3-devinyl clorin ¢6 (IV) gidng nhu bude S1
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cua Phuong an 1.

S2: theo budce S2 theo Phuong 4n 1, hop chat IV (1,12 g) da duoc cho phan ing voi
2 mL ete trietylen glycol monometyl khan dé tao ra 0,42 g chit rin mau den
3-[1-(2-(2-(2-methoxy)etyoxyl)etyoxyl)etyoxyljetyl-3-devinyl clorin e6 (Illo), véi higu
suat 33,1%

Dit lidu séc ky ctia hop chét ITIs 14 MS (ESTY) m/z: 761,66 [M + H]*(100%).

§3: theo bude S3 ctia Phuong 4n 1, hop chat Iy (150 mg, 0,197 mmol) dd duoc cho
phan tng voi cing loai EDCI twong duong, 1,2 1an hydroclorua este di-tert-butyl axit
L-glutamic taong duQ'n_g va 2.4 lan DIPEA tuong duong trong DMF khan dé tao ra 90
mg ‘a)(f)f ,‘111:3111 den este | di—tert-butyl - axit
N-[3-]1-(2-(2-(2 =-~methovxy) ewoﬁyl)etyoxyl)etyoxy] Jetvi-3-devinyl | clorin
e6-15%-axyl]-L-aspartic (IIs), v6i hiéu sut 46,2%. |

Dit lidu séc ky ctia hop chit Ilo 1a MS (ESTY) m/z: 988,64 [M -+ H]"(100%).

S4: theo budc S4 ctia Phuong an 1, hop chét I (50 mg, 0,0507 mmol) da dugce cho
phin tng voi CHLCL-TFA (Ll v/v)‘ @ tao ra 30 mg Dbot mau den
N-[3-[1-(2~ (2 ("-metnox y)etyoxyl)etyoxyl) e‘rvoxyl]eryl deviﬁyl | ’clo‘rin
e6-15%-axyl]-L-aspartic 19) v6i hidu suit 67,7%. |
| Du ligu shc kV cua hcrp dml Io 1a MS (EST") m/z: 876,68 [M + H]*(lOO%)

Phuong an  10: Bieu ché axit . N—[3—(\1-~mctho>\y)etyl-3--devm.y1 clorin
e6-15%-axyl] L—glutfumc (Im) A

S1: quy trinh diéu che 3-(1- b' omoetyl)-3- devm;,l clorin €6 (IV) gibng nhu budce S1
cua Phucmg an 1. »

$52: hCYp chit Iy dugc diéu ché theo cing bufor( S2 cua phuohg an 1

S3: theo bude S3 cla Phuong an 1. hop chat I (150 mg, 0,23 mmol) d3 duge cho
phan ung voi Cng lr)al EDCI tL(mg Jucmg,, ] 2 1an hydroclorua este di-tert-butyl axit
L- glufamm tu’ong du’O’nO va 2,4 lan DIPI* A tumo duong trong DMF khan de tao ra 135
mg. bot mau den este di-tert-butyl axit N-[3-(i- methoxy)et yl-3-devinyl clorin
e6-15%-axyl]- L glutdnm (H10), vO1 hiGu suit 65,0%. 5

Dii liéu sdc kv ctia hop chét Mo 13 MS (BSTY) m/z: 870,58 [M +HJ* (100%

S4: theo baé'g 84 cta Phuong an 1, hop chét Mo (50 mg, 0,0575 mmol) da dugce cho
phan ng Vol CHzCiz-TFA‘ (111, vv) dé tao ra 38 mg bot mau den axit
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N-[3-(1-methoxy)etyl:3-devinyl clorin e6-15%-axyl]-L-glutamic (Iio), véi hiéu suét
87,2%.

Dit lidu séc ky ctia hop chat Ijo 1a MS (ESIY) m/z: 758,55 [M + H]"(100%).

Phuong 4n 11: Ditu ché axit N-[3-(1-n-propoxyl)etyl-3-devinyl clorin
e6-15%-axyl]-L-glutamic (I11)

S1: quy trinh diéu ché 3-(1-bromoetyl)-3-devinyl clorin e6 (IV) gidng nhu bude S1
cua Phuong 4n 1.

S2: quy trinh didu ché hop chét I, gidng nhur bude S2 cua Phuong an 2.

S3: theo budc S3 cia Phuong 4n 1, hop chét I (150 mg, 0,229 mmol) da dugc cho
phan tng véi cung loai EDCI twong duong, 1,2 lan hydroclorua este di-tert-butyl axit
L-glutamic twong duong va 2,4 1an DIPEA tuong duong trong DMF khan dé tao ra 126
mg bot mau den este di-tert-butyl axit N-[3-(I1-n-propoxyl)etyl-3-devinyl clorin
¢6-152-axyl]-L-glutamic (I11), v6i hiéu suét 61,4%.

Dit liéu sic ky ctia hop chét ITy; 1a MS (ESIY) m/z: 898,62 [M + H]"(100%).

S4:.fheo budc S4 cua Phuong 4n 1, hop chét IIj; (50 mg, 0,0557 mmol) da dugc cho
phan ung véi CHoCh-TFA (1:1, ) dé tao ra 36 mg bét mau den axit
N-[3-(1-n-propoxyl)etyl-3-devinyl clorin e6-15%-axyl]-L-glutamic (I11), v&i hiéu suét
82,3%. ‘

Dit liéu séc ky ctia hop chit Iiy 1a MS (ESTY) m/z: 786,57 [M + H]"(100%).

Phuong 4an 12: Didu ché axit N-[3-(1-n-hexyloxy)etyl-3-devinyl clorin
e6-15%-axyl] -L-glutamic (TI12)

S1: quy trinh diéu ché 3-(1-bromoetyl)-3-devinyl clorin e6 (IV) gidng nhu bude S1
ctia Phuong an 1.

S2: quy trinh diéu ché hop chét 1115, gidng nhu budce S2 cua Phwong 4n 3.

S3: theo bude S3 cua Phuong én 1, hop chét 13 (150 mg, 0,215 mmol) da duoc cho
phan mg v6i cung loai EDCI twong duong, 1,2 lan hydroclorua est di-tert-butyl axi
L-glutamic twong duong va 2.4 lan DIPEA tuong duong trong DMF khan dé tao ra 117
mg bdt mau den este di-tert-butyl axit N-[3-(1-n-hexyloxy)etyl-3-devinyl clorin
e6-15%-axyl]-L-glutamic (I12), v6i hiéu suét 58,0%.

Dit lidu séc ky cua hop chét ITj» 1a: '"H NMR (600 MHz, CD;COCDs3, 8, ppm): 10,02
(s, 1H), 9,88 (s, 1H), 9,05 (s, 1H), 7,15 (s, 1H), 6,07 (m, 1H), 5,52 (d, /= 18,4 Hz, 1H),
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5,39 (d, J = 18,4 Hz, 1H), 4,72-4,62 (m, 2H), 4,43-4,37 (m, 1H), 3,85 (q, /= 7,8 Hz,
2H), 3,7-3,71 (m, 1H), 3,66 (s, 3H), 3,66-3,59 (m, 1H), 3,50 (s, 3H), 3,32 (s, 3H),
2,81-2,70 (m, 2H), 2,46-2,25 (m, 4H), 2,11 (d, J= 6,6 Hz, 3H), 1,76 (d, J= 7,0 Hz, 3H),
1,73 (t, J= 7,5 Hz, 3H), 1,34 (s, 9H), 1,25-1,18 (m, 15H), 0,74 (t, /= 6,4 Hz, 3H), -1,39
(s, 1H), -1,60 (s, 1H). MS (ESI*) m/z: 940,72 [M + H]*(100%).

S4: theo budc S4 ctia Phuong an 1, hop chét II12 (50 mg, 0,0532 mmol) d& duge cho
phian tng véi CHCL-TFA (1:1, wA) dé tao ra 35 mg bot mau den axit
N-[3-(1-n-hexyloxy)etyl-3-devinyl clorin e6-15%-axyl]-L-glutamic (I12), v6i hiéu suit
79,5%.

Dit lidu sic ky ctia hop chét I 1a: UV-vis Amex (CH3OH, nm) (e / M em™): 397

(87100), 497 (9200), 653 (33100). '"H NMR (600 MHz, CH30D, 6, ppm): 10,30 (s, 1H),
9,95 (s, 1H), 9,26 (s, 1H), 6,04-5,98 (m, 1H), 5,73 (d, /= 17,7 Hz, 1H), 5,45 (d, J= 17,7
Hz, 1H), 4,67-4,62 (m, 2H), 4,50-4,47 (m, 1H), 3,81-3,73 (m, 3H), 3,59 (s, 3H),
3,57-3,55 (m, 1H), 3,48 (s, 3H), 3,30 (s, 3H), 2,76-2,70 (m, 1H), 2,45-2,28 (m, 3H),
2,28-2,17 (m, 2H), 2,07 (d, J = 6,7 Hz, 3H), 1,76 (d, 3H), 1,60 (t, J = 7,6 Hz, 3H),
1,20-1,03 (m, 6H), 0,69 (t, J= 7,0 Hz, 3H). MS (ESI") m/z: 828,62 [M + H]"(100%).

Phuong 4n 13: Piéu ché axit N-[3-[1-(2-methoxy)etyoxyl]etyl-3-devinyl clorin
e6-152-axyl]-L-glutamic (I13)

S1: quy trinh didu ché 3-(1-bromoetyl)-3-devinyl clorin e6 (IV) gidng nhu bude S1
cta Phuong én 1.

S2: quy trinh didu c_hé hop chit IILs gibng nhu bude S2 ciia Phuong 4n 4.

S3: theo budc S3 ctia Phuong an 1, hop chét ITL4 (150 mg, 0,223 mmol) da duoc cho
phéan ung v6i cung loai EDCI tuong duong, 1,2 14n hydroclorua este di-tert-butyl axit
L-glutamic twong duong va 2,4 1an DIPEA tuong duong trong DMF khan dé tao ra 120
mg bot mau den este di-tert-butyl axit N-[3-[1-(2-methoxy)etyoxyl] etyl-3-devinyl clorin
e6-15%axyl]-L-glutamic (Il13), v6i hiéu suét 58,9%.

Dit lidu séc ky ctia hop chit ITi3 1a MS (ESIY) m/z: 914,56 [M + H]'*(IOO%).

S4: theo budc S4 cua Phuong 4n 1, hop chét IT13 (50 mg, 0,0548 mmol) dd dugc cho
phan tng v6i CHaCL-TFA (1:1, wW) dé¢ tao ra 34 mg bOt mau den
N-[3-[1-(2-methoxy)etyoxyl]etyl-3-devinyl clorin e6-152-axyl]-L-glutamic (I13), v6i hi€u
st 77,5%. |
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Dit lidu séc ky ctia hop chét Is 1a MS (ESTY) m/z: 802,65 [M + H]"(100%).

Phuong 4n 14: Didu ché axit N-[3-[1-(2-propoxyl)etyoxyl]etyl-3-devinyl clorin
e6-15%-axyl]-L-glutamic (I14)

S1: quy trinh diéu ché 3-(1-bromoetyl)-3-devinyl clorin e6 (IV) gidng nhrr bude S1
ctia Phuong an 1.

S2: quy trinh diéu ché hop chét Ils gidng nhu budce S2 ctia Phuong 4n 5.

S3: theo bude S3 ciia Phuong 4n 1, hop chét IIs (150 mg, 0,214 mmol) d4 duoc cho
phan tng véi clng loai EDCI tuwong duong, 1,2 lan hydroclorua este di-tert-butyl axit
L-glutamic tuong duong va 2,4 Jan DIPEA tuong duong trong DMF khan dé tao ra 102
mg bot mau den este di-tert-butyl axit N-[3-[1-(2-propoxyl)etyoxyl] etyl-3-devinyl clorin
¢6-152-axyl]-L-glutamic (II;4), v6i hidu suit 50,6%.

Dit lidu séc ky ctia hop chét T4 1a MS (ESTY) m/z: 942,66 [M + H]+(1oo<>/6j.

S4: theo buGe S4 ctia Phuong 4n 1, hop chét IT14 (50 mg, 0,0531 mmol) d& dugc cho
phén; tmg véi CHCL-TFA  (1:1, wv/v) d& tao ra 32 mg bot | mau den
N~[3-[1-'(2—propoxyl)etyoxyl]etyl—3—deviny1 clorin 66-152-axy1]—L—glut_amic (114), voi hiéu
suét 72,6%. | ' |

Dit liéu séc ky ctia >ho_'p chét 114 1a MS (ESF).m/z: 830,621[M + H]*(100%).

Phuong 4an 15: Pidu ché axit N-[3-[1-(3-methoxy)propoxyl]etyl-3-devinyl clorin
¢6-15%-axyl]-L-glutamic (I1s) S

S1: quy trinh diéu ché 3-(1-bromoetyl)-3-devinyl clorin 66 (IV) gidng nhue bude S1
cta Phuong an 1. ‘

§2 quy trinh diéu ché hop chét Ills gibng nhu bude S2 cua Phuong an 6.

S3: theo bude S3 ciia Phuong 4n 1, hop chét Il (150 mg, 0,219 mmol) da duge cho
phén Gng v6i cing loai EDCI twong duong, 1,2 1an hydroclorua este di-tert-butyl axit
L-glutamic twong duong va 2,4 1an DIPEA tuong duong trong DMF khan dé tao ra 107
mg bdt mau den este di-tert-butyl axit N-[3-[1-(3 -methoxy)propoxyl]etyl-3—devvinyl
clorin e6-15%-axyl]-L-glutamic (I15), voi hi€u suit 52,8%.

Dit lidu séc ky ctiz hop chét ITis 1a MS (ESIY) m/z: 928,62 [M + H]*(100%).

S4: theo bude S4 ctia Phuong 4n 1, hop chét ;s (50 mg, 0,0539 mmol) dd duoc cho
phan tng véi CHxChL-TFA (1:1, vv) d& tao ra 33 | mg bdt mau den
N-[3-[1-(3-methoziy)prdpox,yl]etyl—3-devinyl clorin e6-15%*-axyl]-L-glutamic (I1s), voi
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higu suét 75,1%.

Dit lidu séc ky ctia hop chét Ijs 14 MS (ESI*) m/z: 816,71 [M + H]*(100%).

Phuong an 16: Diéu ché este di-tert-buty! axit
N-[3-[1-(4-methoxy)butoxy]etyl-3-devinyl clorin e6-15*-axyl]-L-glutamic (I1s)

S1: quy trinh diéu ché 3-(1-bromoetyl)-3-devinyl clorin ¢6 (IV) gidng nhu budce S1
cta Phuong an 1.

S2: quy trinh diéu ché hop chit ITI; gibng nhu budce S2 cua Phuong én 7.

S3: theo budc S3 ctia Phuong an 1, hop chét ITI; (150 mg, 0,214 mmol) da dugc cho
phan Umg véi cung loai EDCI twong duong, 1,2 14n hydroclorua este di-tert-butyl axit
L-glutami(; tuong duong va 2,4 1an DIPEA tuong duong trong DMF khan dé tao ra 103
mg bot mau den este di-tert-butyl axit N-[3-[1-(4-methoxy)butoxy]etyl-3-devinyl clorin
e6-152-axyl]-L-glutamic (Il16), v6i hiéu suét 51,1%.

Dit liéu sic ky ctia hop chat ITis 1a MS (ESIY) m/z: 942,68 [M + H]"(100%).

S4: theo budc S4 ctia Phuong an 1, hop chét IT;6 (50 mg, 0,0531 mmol) da duoc cho
phan Uung v6i CH2CL-TFA (1:1, v/A) dé tao ra 31 mg bot mau den este di-tert-butyl axit
N-[3-[1-(4-methoxy)butoxy]etyl-3-devinyl clorin e6-15%-axyl]-L-glutamic (I16), v&i hiéu
suét 70,4%.

Dit liéu sdc ky ctia hop chat Ijs 12 MS (EST") m/z: 830,59 [M + H]"(100%).

Phuong an 17: Diéu ché axit N-[3-[1-(2-(2-methoxy)etyoxyl)etyoxyl]etyl-3-devinyl
clorin e6-152-axyl]-L-glutamic (I17)

S1: quy trinh diéu ché 3-(1-bromoetyl)-3-devinyl clorin e6 (IV) gidng nhu bude S1
ctia Phuong 4n 1.

S2: quy trinh diéu ché hop chét Il gibng nhu budc S2 cua Phuong an 8.

S3: theo budc S3 cta Phuong én 1, hop chét Ilg (150 mg, 0,209 mmol) d& duoc cho
phan tng v6i cung loai EDCI twong duong, 1,2 1an hydroclorua este di-tert-butyl axit
L-glutamic tuong duong va 2,4 1an DIPEA tuong duong trong DMF khan dé tao ra 93
mg | bot mau den este di-tert-butyl
axitN-[3-[ 1-(2-(2-methoxy)etyoxyl)etyoxyljetyl-3-devinyl clorin
e6-152-axyl]-L-glutamic (II17), v6i higu suat 46,4%.

Dit liéu sdc ky ctia hop chét II17 1a MS (ESTY) m/z: 958,54 [M + H]"(100%).

S4: theo budc S4 cua Phuong én 1, hop chét 117 (50 mg, 0,0522 mmol) d& duoc cho
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phan tng v&i CHoCL-TFA (1:1, wWv) d tao ra 30 mg bdt mau den
N-[3-[1-(2-(2-methoxy)etyoxyl)etyoxylletyl-3-devinyl clorin e6-1 52-axyl]-L-glutamic
(I17), voi higu suét 68,0%.

Dit liéu séc k¥ coa hop chét Ii7 1a MS (ESTY) m/z: 846,74 [M + H]*(100%).

Phuong an 18: Didu ché axit
N-[3-[1-(2-(2-(2-methoxy)etyoxyl)etyoxyl)etyoxyl]etyl-3-devinyl clorin

e6-15%-axyl]-L-glutamic (Iis)

S1: quy trinh didu che -(1-bromoetyl)-3-devinyl clorin 66 (IV) gibng nhu bude S1
cua Phuorg an 1. ‘

S2: quy trinh dleu c¢hé hop chét 11Ty gibng nhu bude S2 cua Phuong an 9.

S3: theo b‘uog S3 ctia Phuong an 1, hop chét Iy (150 mg, 0,197 mmol) d& duoc cho
phan Umg vol cfmé ibai, EDCI twong duong, 1,2 14n hydroclorua este di-tert-butyl axit
L-glutamic twong duong va 2,4 lan DIPEA trong dwong trong DMF khan d¢ tao ra 85
mg bot ~ mau den este | di-tert-butyl aXit
N-[3-[1-2-(2-(2- metho xy)etyoxy )etyoyvl)etyoxyl]ewl— devmyl - clorin
e0- 152—aAylj L~gluta mic (Il1g), vo1 hiéu sudt 43,0%. | |

Dit liéu séc ky clia ﬂOp chat Mg 1a MS (BEST") m/z: 1002,72 [M + H]"(100%).

S4: theo budc S4 cga Phuong an 1, hO’p chét 115 (50 mg, 0,050 mmol) da duge cho
phan ung Véri ‘ CH:),Clz‘—TFA | (1:1, ww) dé tao ra ,30. mg bdt mau &en
N-[3-[1 (2( 2-(2-methoxy)etyoxyl)etyoxyl)etyoxyl]etyl-3-devinyl clorin
£6-15%-axyl]-L-glutamic (I1s), v6i hiéu sudt 67,6%. |

Dir lidu s& \ ¢ ky cuia ho*p Chdt Lis fa MS (EST) m/z 890,68 [M -+ H]"(100%).

Phucmh ~ én 19‘: B1eu ché axit N“»[3-(l—methoxy)etyl -3-devinyl clorin
e6-15%-axyl]-L- lyzin (119) » -

S] quy trmh didu \,hr-* -(1 blomoetyl) devinyl clorin 6 (IV) gidng nhu bude S1
cua Phuong an 1.

S2: quy trinh diéu chP hop chét 1 g1ong nhir bude S2 cua Phuong én 1.

S3: theo budce S3 ctia Phuong an 1, hop chat I (150 mg, 0,239 mmol) d& duge cho
phan Ung voi cﬁllg loai EDCI1 fuo‘ng duong, 1,2 lan hydroclorua este tert-butyl
Ne-t-butyloxycarboryl-L-lyzin tuong duong va 2,4 lan DIPEA twong duong trong DMF

khan d& tdo ra 138 mg bdt mau den este tert-butyl N*-[3-(1-methoxy)etyl-3-devinyl
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clorln e6- 152 axyl]—NS-t -butyloxycarboryl-L- lyzm (IL19), v6i hiéu sut 63 ,4%.

" Dit liéu séc ky clia h0’p chét TT1o 1a MS (ESIY) m/z: 913,56 [M + H]*(IOO%)

S4: theo budc S4 cua Phuong an 1, hop chat ITie (50 mg, 0,0548 mmol) d& duogc cho
phan ung voi CH:CL-TFA (1:1, wA) d¢ tao ra 33 mg bdt mau den
N [3-(1-methoxy)etyl-3-devinyl clorin e6-15%-axyl]-L-lyzin (Li9), v6i hiéu suit 79,6%.

Dit lidu sic ky cia hcyp chat Ijo 14 MS (ESI?) m/z: 757,58 [M + H]*(100%).

Phuong 4n 20: Diéu ché axit N-[3-(1-n-propoxyl)etyl-3-devinyl clorin
e6-152-axyl]-L-lyzin (I20)

S1: quy trinh diéu ché 3-(1-bromoetyl)-3-devinyl clorin e6 (IV) gidng nhu bude S1
cta Phuong an 1.

S2: quy trinh diéu ché hop chit ITl; giéng nhu bude S2 ciia Phuong an 2.

S3: theo budc S3 cua Phuong 4n 1, hop chat I, (150 mg, 0,229 mmol) da dugc cho
phan tGng véi cung loai EDCI tuong duong, 1,2 lAn hydroclorua este tert-butyl
Ne-t-butyloxycarboryl-L-lyzin tuong duong va 2,4 1an DIPEA tuong duong trong DMF
khan dé tao ra 130 mg bdt mau den este tert-butyl N-[3-(1-n-propoxyl)etyl-3-devinyl
clorin e6-15%-axyl]-Né-t-butyloxycarboryl-L-lyzin (Il2o), voi hi€u suit 60,5%.

Dit liéu sic ky ctia hop chét ITxo 14 MS (ESIY) m/z: 941,60 [M + H]*(100%).

S4: theo budc S4 cua Phuong an 1, hop chat ITx (50 mg, 0,0532 mmol) da dugc cho
phan ung voi CHoCL-TFA (1:1, wA) dé¢ tao ra 30 mg bdt mau den
N-[3-(1-n-propoxyl)etyl-3-devinyl clorin e6-15%-axyl]-L-lyzin (o), véi higu suét 71,9%.

Dit lidu séc ky ctia hop chit Ino 1a MS (ESIY) m/z: 785,62 [M + H]"(100%).

Phuong 4n 21: Diéu ché axit N-[3-(1-n-hexyloxy)etyl-3-devinyl clorin
e6-15%-axyl]-L-lyzin (I21)

S1: quy trinh diéu ché 3-(1-bromoetyl)-3-devinyl clorin €6 (IV) gidng nhu bude S1
cta Phuong an 1.

S2: quy trinh didu ché hop chat IIT; giéng nhu budc S2 clia Phuong 4n 3.

S3: theo bude S3 ctia Phuong an 1, hop chét I3 (150 mg, 0,215 mmol) d& duoc cho
phan tng voi cung loai EDCI tuong duong, 1,2 lan hydroclorua este tert-butyl

Ne-t-butyloxycarboryl-L-lyzin tuong duong va 2,4 lan DIPEA tuong duong trong DMF

khan d& tao ra 116 mg bdt mau den este tert-butyl N-[3-(1-n-hexyloxy)etyl-3-devinyl
clorin e6-152-axyl]-N°-t-butyloxycarboryl-L-lyzin (Il21), v6i hi€u suét 55,0%.

-24-



36168

Dit lidu séc ky ctia hop chit Il 1a: '"H NMR (600 MHz, CD;COCDs, 3, ppm): 10,01
(s, 1H), 9,87 (s, 1H), 9,04‘(5, 1H), 7,34 (s, 1H), 6,05 (m, 1H), 6,00 (s, 1H), 5,56 (d, J =
17,8 Hz, 1H), 5,46 (d, J = 17,8 Hz, 1H), 4,69-4,64 (m, 2H), 4,51-4,44 (m, 1H), 3,84 (q, J
= 7,8 Hz, 2H), 3,76-3,71 (m, 1H), 3,63-3,59 (m, 1H), 3,56 (s, 3H), 3,49 (s, 3H), 3,31 (s,
3H), 2,80 (m, 1H), 2,53-2,31 (m, 3H), 1,75 (d, /= 7,2 Hz, 3H), 1,72 (t, /= 7,5 Hz, 3H),
1,39 (s, 9H), 1,29 (s, 9H), 1,30-1,17 (m, 12H), 0,74 (t, J = 6,5 Hz, 3H), -1,38 (s, 1H),
-1,60 (s, 1H). MS (EST*) m/z: 983,58 [M + H]"(100%).

S4: theo budc S4 cua Phuong 4n 1, hop chét 11 (50 mg, 0,0509 mmol) da dugc cho
phan ung v6i CHCL-TFA (1:1, wA) dé tao ra 28 mg bOt mau den
N-[3-(1-n-hexyloxy)etyl-3-devinyl clorin e6-15%-axyl]-L-lyzin (I21), v6i higu suét 66,6%.

Dit liéu sic ky cta hop chit Ty 1a: UV-vis Amax (CH3OH, nm) (e / M em™): 395
(67600), 497 (6300), 652 (23500). 'H NMR (600 MHz, CH30D, 3, ppm): 10,45 (s, 1H),
10,07 (s, 1H), 9,38 (s, 1H), 6,06 (m, 1H), 5,90 (d, J= 17,9 Hz, 1H), 5,43 (d, /= 17,9 Hz,
1H), 4,74-4,70 (m, 1H), 4,58-4,52 (m, 2H), 3,90-3,80 (m, 3H), 3,63 (s, 3H), 3,60-3,56
(m, 1H), 3,52 (s, 3H), 3,37 (s, 3H), 3,05 (d, J = 6,1 Hz, 2H), 2,81-2,74 (m, 1H),
2,50-2,28 (m,, 3H), 2,09 (d, J= 6,7 Hz, 3H), 2,00-1,87 (m, 2H), 1,75 (d, /= 7,5 Hz, 3H),
1,62 (d, J= 17,5 Hz, 3H), 1,51-1,32 (m, 4H), 1,21-1,06 (m, 6H), 0,71 (d, /= 7,0 Hz, 3H).
MS (ESIY) m/z: 827,64 [M + H]"(100%).

Phuong 4n 22: Pidu ché axit N-[3-[1-(2-methoxy)etyoxyl]etyl-3-devinyl clorin
e6-15%-axyl]-L-lyzin (I22)

S1: quy trinh didu ché 3-(1-bromoetyl)-3-devinyl clorin e6 (IV) gidng nhu bude S1
cua Phuong én 1.

S2: quy trinh diéu ché hop chat ITls gibng nhu budce S2 cua Phuong an 4.

S3: theo budce S3 ctia Phuong én 1, hop chat TII4 (150 mg, 0,223 mmol) d& dugc cho
phdn tng v6i cung loai EDCI tuong duong, 1,2 lan hydroclorua este tert-butyl
Né-t-butyloxycarboryl-L-lyzin twong duong va 2,4 ]an DIPEA tuong duong trong DMF
khan de tao ra 120 mg  bot mau den este  tert-butyl
N-[3-[1-(2-methoxy)etyoxyl]etyl-3-devinyl clorin
6-15%-axyl]-Né-t-butyloxycarboryl-L-lyzin (II22), v6i hiéu suit 56,2%.

Dit liéu sc ky ctia hop chat IIx 1a MS (ESIY) m/z: 957,52 [M + H]"(100%).

S4: theo budc S4 ctia Phuong an 1, hop chét I (50 mg, 0,0523 mmol) dd duoc cho
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phan @ng voi CH2CL-TFA (1:1, wW) dé tao ra 26 mg bot mau den
N-[3-[1-(2-methoxy)etyoxyl]etyl-3-devinyl clorin €6-15%-axyl]-L-lyzin (I22), v6i hiéu
suit 62,1%.

Dit liéu séc ky ctia hop chit Ix 1a MS (EST") m/z: 801,62 [M + H]"(100%).

Phuong 4n 23: Diéu ché axit N-[3-[1-(2-propoxyl)etyoxylletyl-3-devinyl clorin
e6-15%-axyl]-L-lyzin (I23)

S1: quy trinh diéu ché 3-(1-bromoetyl)-3-devinyl clorin 6 (TV) gidng nhu bude S1
cta Phuong an 1.

S2: quy trinh diéu ché hop chét 15 giéng nhu budc S2 cta Phuong 4n 5.

$3: theo budc S3 ctia Phuong 4n 1, hop chét ITI5 (150 mg, 0,214 mmoi) da dugc cho
phan L’tﬁg véi cung loai EDCI tuong duong, 1,2 lan hydroclorua este tert-butyl
Ne-t-butyloxycarboryl-L-lyzin tuong duong va 2,4 1an DIPEA twong duong trong DMF
khan aé tao ra 105 mg bt mau den este tert-butyl
N-[3-[1-(2-propoxyl)etyoxyl]etyl-3-devinyl clorin
e6-152-axyl]-Né-t-butyloxycarboryl-L-lyzin (II23), v6i hi€u suit 49,8%.

Dit liéu séc ky ctia hop chat Ils 1a MS (BSI) m/z: 985,54 [M + H]*(100%).

S4: theo budc S4 cia Phuong én 1, hop chét I (50 mg, 0,0508 mmol) di dugc cho
phan tGng véi  CHoCL-TFA  (1:1,  wW) dé tao ra bdt mau den
N-[3-[1-(2-propoxyl)etyoxyi]etyl-3-devinyl clorin e6-15%-axyl]-L-lyzin (I23) 24 mg, voi
higu suét 57,0%.

Dit lidu séc ky ctia hop chat Iz 1a MS (ESIY) m/z: 829,65 [M + H]*(100%).

Phuong én 24: B1eu che axit N-[3-[1-(3-methoxy)propox ¢yl]etyl-3-devinyl clorin
e6-15%-axyl]-L- lyzm (Io4)

S1: quy trinh didu ché 3 (1 bromoetyl) 3~ devmyl clorin e6 (IV) gidng nhu budc S1
cua Phuong an 1. A

S2: quy trinh diéu che hop chét ITls, giéng nhu budc S2 ctia Phuong an 6.

53: theo bude ‘33 ctia Phuong 4n 1, hop chét ITls (150 mg, 0,219 mmoD da dugc cho

phan Gng véi cung loai EDCI tuong duong, 1,2 lan hydroclorua este tert-buty]
Né-t-butyloxycarboryl-L-lyzin tuong duong va 2,4 Jan DIPEA twong dwong trong DMF
khan dé = tao ra 108 mg bt mau den este tert-butyl

N-[3-[1-(3-methoxy)propoxylletyl-3-devinyl . o clorin
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e6-152-axyl]-Ng-t-butyloxycarboryl-L-lyzin (I124), véi hiéu suét 50,9%.

Dit lidu sic ky ot hop chét IT 24 1a MS (ESI") m/z: 971,52 [M + H]*(100%).

S4: theo budc S4 cua Phuong 4n 1, hop chat Ils (50 mg, 0,0515 mmol) da duoc cho
phan Ung v CHCL-TFA (1:1, vW) dé tao ra 25 mg bot mau den
N-[3-[1-(3-methoxy)propoxyl]etyl-3-devinyl clorin e6-15%-axyl]-L-lyzin (I24), v6i higu
suit 59,6%.

Dit liéu sic ky cua hop chat Ios 1a MS (EST") m/z: 815,66 [M + H]"(100%).

Phuong 4an 25: Bidu ché axit N-[3-[1-(4-methoxy)butoxy]etyl-3-devinyl clorin
e6-15%-axyl]-L-lyzin (I2s)

S1: quy trinh didu ché 3-(1-bromoetyl)-3-devinyl clorin e6 (IV) gidng nhu budc S1
cua Phuong én 1.

S2: quy trinh diéu ché hop chét ITI7 gidng nhu bude S2 ciia Phuong an 7.

S3: theo bude S3 ctia Phuong an 1, hop chét II1; (150 mg, 0,214 mmol) da dugc cho
phan tmg véi cung loai EDCI tuong duong, 1,2 lan hydroclorua este tert-butyl
Ne-t-butyloxycarboryl-L-lyzin tuong duong va 2,4 l4n DIPEA tuong duong trong DMF
khan dé tao ra 105 mg bot mau den este tert-butyl
N-[3-[1-(4-methoxy)butoxy]etyl-3-devinyl clorin
e6-15%-axyl]-Ne-t-butyloxycarboryl-L-lyzin (Ils), v6i hi€u suét 49,8%.

Dit liéu séc ky ctia hop chét ITos 14 MS (ESIY) m/z: 985,58 [M + H]"(100%).

S4: theo buéc S4 cua Phuong én 1, hop chét 11 25 (50 mg, 0,0508 mmol) da duogc
cho phan ung voi CHaCh-TFA (1:1, vW) dé tao ra 23 mg bot mau den
N-[3-[1-(4-methoxy)butoxy]etyl-3-devinyl clorin e6-15%-axyl]-L-lyzin (I25), v6i hi¢u suit
54,7%.

Dit liéu séc ky ctia hop chét Irs 1a MS (ESTY) m/z: 829,68 [M + H]*(100%).

Phuong éﬁ 26: Piéu ché axit N-[3—[1-(2-(2-methoxy)etyoxyl)etyoxyl]etyl-3—deviny1
clorin e6-152-axyl]-L-lyzin (I2) |

S1: quy trinh diéu ché 3-(1-bromoetyl)-3-devinyl clorin e6 (IV) gidng nhu budce S1
ctia Phuong an 1.

S2: quy trinh didu ché hop chét IIIs gibng nhu bude S2 ciia Phuong 4n 8.

S3: theo budc S3 cua Phuong an 1, hop chét IIIg (150 mg, 0,209 mmol) da duoc cho

phan (mg v6i cung loai EDCI tuong duong, 1.2 1én hydroclorua este tert-butyl
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Ne-t-butyloxycarboryl-L-lyzin tuong duong va 2,4 lan DIPEA twong duong trong DMF

khan dé tao ra 95 mg bt mau den este tert-butyl
N-[3-[1-(2-(2-methoxy)etyoxyl)etyoxyl]etyl-3-devinyl clorin
e6-152-axyl]-Ne-t-butyloxycarboryl-L-lyzin (Il2s), vi hiu suét 45,3%.

Dit liéu sdc ky cta hop chét Is 1a MS (ESIY) m/z: 1001,54 [M + H]"(100%).

S4: theo bude S4 cua Phuong an 1, hop chét 16 (50 mg, 0,05 mmol) d& duoc cho
phan Gng v CH:Ch-TFA (1:1, vw») dé tao ra 22 mg bot mau den
N-[3-[1-(2-(2-methoxy)etyoxyl)etyoxyl]etyl-3-devinyl clorin e6- 15%-axyl]-L-lyzin (Iz),
v6i hidu sudt 52,1% '

Dit liéu sic ky cua h¢p chdt J26 1a MS (EST") m/z: 845,64 [M + H]"(100%).

P"mmng in'n | 27 Didu ché axit
N-[3-[1-(2-(2( 2~methoxy)et}y'oxyl)etyoxy])etyoxyl]etyl-3-devinyl ‘ clorin
e6- ]‘Tz—axvl] -L-lyzin (I27) | |

S1: quy trinh Jleu chev 5= (] -bromoetyl)- 3. -devinyl clorm €6 (IV ) g1ong nhu bude S1
cha Phuong anl. v

$S2: quy trmn dleu ch hOp chat 11Ty gibng nhu bucfc S2 cua Phuorng an 9

S3: theo buoc S3 cua Phuong an 1, hop chét Iy (150 mg, 0,197 mmql) da duoc cho
phén ung véi cung 1§ai EDCI tuong duong, 1,2 ldn hydroclorua este tert-butyl
Ne-t-butyloxycarboryl-L-lyzin tuong duong va 2,4 lan DIPEA taong duong trong DMF
khan . dé tao  ra 86 mg bot mau den este tert-butyl
N-[3-] 1-(2-(2-(2-methoxy)etyoxyl)etyoxyl)etyoxyljetyl-3-devinyl - . clorin
£6-15%-axyl]-Ne-t-butyloxycarboryl-L-lyzin (H27), voi hieu sudt 41,7%.

Dit lidu séc ky cia hop chit iy 1a MS (ESIY) m/z: 1045,56 [M + HJ'(100%).

S4: theo bude S4 cia Phwong an 1, hop chét I7 (50 mg, 0,0479 mmol) d& duge cho
phan (mg vai CHRCL-TFA (1:1, wW) d tao ra 20 mg . bdt mau  den
N-{3-[1-(2-(2~(2-methox f)etvoxvl)etyoxvl)etyoxyl]etyl~3-devinyl , ‘ clorin
e6-15%- a\c 1]-L- lyzm (Iz7), v&i higu suAt 47,0%. |

- Du 11cu séc ky cua hom chitIo7 1a MS (EST") m/z: 889,58 [M + H]"(100%).

Thur“ng an 78 Hoat tlnh chon(r kh(n u PDT trong on,cr nghwm cta cac dan xut

clorm 26 ete cua axit amin

1. Nguyén vit liéu
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Te bao ung thu: pho1 khong pha1 té bao nho & ngudi A549 va té bao u 4c tinh & chuot
B16- F10 do Ngan hang Té bao Thuong Hai cung cip tai Vién Han 1am Khoa hoc Trung
Quoc da du:oc chon lam chung té bao.

Cac thiét bi tr1 liéu laze ban din 660 nm duoc san xuit bdi Coéng ty Y Sinh hoc
Baifei cuia Thugng Hai d3 duoc chon lam ngudn sang laze, véi cong suit ddu ra 16n nhét
la 2W.

2. Phuong phép

1) Cac ching té bao cua khdi u: nudi chy té bao ung thu phdi khong phai 1a té bao
nhé & ngudi (A549) va té bao u 4c tinh & chudt (B16-F10): céc té bao dong lanh duoc lay
ra khoi nito 16ng, duoc dat trong bé nuéc ¢ nhiét do 42°C. Céc t€ bao da dugc da bang
nhanh chéng, duoc chuyén vio moi trudng chita huyét thanh bo thai twoi [RPMI 1640
hoic DMEM + 10% (v~») FBS + 10% (v») + 1% (v/) khiang kép (penixilin +
streptomyxin), va duogc dit trong 16ng 4p chira CO, & nhiét d6 37°C dé u. Moi truong da
dugc thay mdi hai ngay mot lan.

2) Diéu ché thudc thir: céc hop chit theo sang ché duge thir nghiém va thude kiém
soat duong tinh Talaporfin da dugc hoa tan trong mét lwgng NaOH 0,1 M thich hop, didu
chinh d6 pH dén 7,4 béﬁg HCI 0,1 M. Thém nuéc mudi thong thuong vao dé didu ché
dung dich thuéé & ndng do thich hop

3) Phat hién tac dung tiéu diét cta doc tinh ti va PDT déi véi hai t€ bao khdi u ciia
cac hop chéit duoc thtr nghiém va thudc kiém soat duong tinh: 100 uL 5x10° /mL dich
huyét phu t& bao duoc thém vao ting ngan cla dia 96 ngin, dugc dit trong tu Am &
37°C, 5% CO» trong thdi gian 24 gid. Sau khi loai b méi trudng té bao, mdi trudng moi
chtra néng d6 mau khac nhau dugc thém vao, mo ra véi ba 16 1ién hop va duge U trong
thoi gian 24 gid & nhiét do 37°C va 5% CO; (ndng do thé tich). Sau khi bd sung mdi
truong méi, khong st dung tia laze chiéu xa (doc tinh tdi) hodc budc séng 660 nm dé
chidu xa (1idu anh sang 1a 8 J/cm?) (ddc tinh quang). Céc té bao duoc U trong thoi gian 24
gio nita. M1 truong té bao chia thudc dd duogc loai bd va mdi truong moi duge thém
vao. Mai truong 200 pL chira 10% (v/v) CCK-8 (Phong thi nghiém Dojindo, Nhat Ban)
da duge thém vao timg ngin va dugce U trong thoi gian 1,5 gio. Pau doc vi ban (Tecan,
Thuy S1) d2 duec str dung dé do do hip thu cua timg ngin & budc séng 450nm. -

3. Két qua
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Céc tac dung tiéu diét ctia doc tinh t6i va PDT dbi voi cac té bao khéi u trong éng

nghiém cta cac bd phan cta cac hop chit muc tiéu thich hop wu tién theo sang ché dugc

trinh bay trong Bang 2.

Bang 2: Ndng do e ché trung binh ICso (LM) d6i voi cac té bao khdi u ctia cac bd

phén cua cac hop chat muc tiéu

A549 B16-F10
Hop chit  DPoc  Doctinh Ty 1& gitta | Doc tinh  Doe tinh
. . Ty 1€ gifta
tinh to1 quang doc tinh to1 quang
.. doc tinh
(ICso, (ICso, toi va doc | (ICso, (ICso, .
t01 va doc
#M) HM) tinh #M) M)
tinh quang
quang
I > 300 1,32 >227,27 | 210,82 2,06 102,34
I >300 1,04 > 288,46 186,08 1,48 125,73
Is 284,92 0,65 438,34 191,93 0,89 215,65
I 298,56 1,17 255,18 183,40 1,61 - 113,91
I 273,38 0,86 317,88 165,75 1,04 159,38
Is 286,82 1,01 283,98 174,56 1,43 122,07
Lo >300 1,63 > 184,05 189,31 2,15 88,05
In 278,22 1,12 248,41 172,67 1,63 105,93
Iz 256,40 0,72 356,11 180,72 0,93 194,32
i3 267,37 1,25 213,90 159,84 1,72 92,93
L 249,78 0,97 257,51 153,29 1,09 140,63
L7 264,69 1,10 240,63 168,78 1,52 111,04
Lo >300 1,92 > 156,25 192,46 2,28 84,41
Lo > 300 1,33 > 225,56 162,53 1,75 92,87
L 292,54 0,79 370,30 179,88 1,05 171,31
I 258,36 1,47 175,76 170,44 1,91 89,24
Ios 239,83 1,08 222,06 162,57 1,16 140,15
6% 247,98 1,23 201,61 175,69 1,67 105,20
Talaporfin 276,54 8,86 31,21 169,80 10,74 15,81

Két qua trong Bang 2 cho thdy dudi lidu anh séng 8 J/em?, tht ca cac hop chit dugc

thtt nghiém cho thiy hoat dong chdéng ung thu PDT t6t dbi v6i hai ching t€ bao khdi u.
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Ngoai ra, ¢4 hoat tinh (d6c tinh quang) va ty 1€ doc tinh t61 - doc tinh quang (chi s6 diéu
tri) déu tét hon so véi chét nhay quang tuwong tw Talaporfin. biéu di duoc chimg minh 1a
so v6i Talaporfin, ddc tinh va hoat tinh ctia cdc hgp chit méi nay duge cach nhiét va cé
chi sb diéu tri tét hon.

Mdi quan hé chic ning-cAu tric ban dau cho thdy hoat tinh chdng ung thu PDT cua
cac hop chat muc tiéu duoc thir nghiém déu tang so voi chidu dai chudi cacbon cla ete,
véi chiéu dai 6 nguyén tir cacbon 1a tbt nhit. Nghia 13, hoat tinh ctia cac dan Xuat axit
amin cta clorin €6 ete n-hexyl (Is, Ii2 va Iz1) 1a tdt nhat. Ngoai ra, khi metylen trong
chudi cacbon cua ete duoc thay thé bing nguyén tir 6xi, hoat tinh giam xudng. Lién quan
dén ddc tinh quang dbi véi hai ching té bao khdi u: Iy < I, Lis< iz, Ios < To1. Ngoai ra,
loai axit amin co thé ¢4 mot s6 anh hudng dén hoat dong va ddc tinh tbi, trong d6 axit
aspartic 1a tot nhit. Nghia 13, cac dan Xuét axit aspartic cua clorin €6 ete n-hexyl Is ¢6
hoat tinh chéng khéi u PDT cao nhét va ty 1€ gifta doc tinh tdi-doc tinh quang. Hoat tinh
chéng khéi u ctia PDT ddi voi té bao ung thu phdi khong phai t€-bao nhé o ngudi A549
va té bao u ac tinh & chudt B16-F10 lan luot 1a 13,63 va 12,07 14n so véi Talaporfin.
Ngoai ra, ty 1€ gilt doc tinh tdi-ddc tinh quang cta hai té bao khédi u néu trén 1an lugt 1a
14,04 va 13,64 lan so voi Talaporfin.

Do d6, kha nang di co thé xdy ra la cac dan xuét clorin €6 ete cua axit amin theo
séng ché co thé 1a thude chéng khéi u voi hiéu qua didu tri t8t hon va doc tinh thép hon
Talaporfin.

Cén luu ¥ rang cac phuong 4n néu trén duoc dé xut chi 1a dé giai thich cac giai
phéap k§ thuat ctua sang ché, chit khong phai dé giéi han pham vi cua sang ché. Mic du
sang ché da dugc mé ta chi tiét thong qua céc phudng 4n néu trén; nhung ngudi ¢6 hiéu
biét trung binh vé linh vue k¥ thuat tuong tng c6 thé hiéu rang cdc giai phap k¥ thuft
duge boe 16 theo cac phucmg 4n néu trén co thé duoc cal bién hoic thay thé. Tuy nhién,
nhitng cai bién va thay thé nay van nam trong pharn vi bao ho cua sang ché ma khong

ndm ngoai nguyén ly cia cac giai phap k§ thuat theo cac phuong an néu trén.
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YEU CAUBAO HO
1. Cac dAn xudt clorin €6 va mudi duoc dung clia céc dan xuét nay, trong do6 céac dan xuét
clorin 6 ¢6 cong thirc ciu tric chung I va cac d6ng phan quang hoc c6 cong thirc cau
truc chung I,
ORq

CO,H
HO,C CONHR;

I

trong cong thirc cau tric chung I néu trén,

Ry la H, ankyl thap hon, alkyl cao hon, (CH2)mOR3 hodc (CH2CH20)R4, trong d6
alkyl cao hon la alkyl tuyén tinh hodc phan nhanh chira 7-18 nguyén tir cacbon, R3 va R4
doc lap 1a T, alkyl thap hon, m va k doc 1ap 1a s nguyén bat ky gitta 2 va 6, trong Ry, Rs
va Ry, alkyl thip hon 12 alkyl tuyén tinh hoc phan nhéanh c¢6 chira 1-6 nguyén tir cacbon,

R la gbc axit amin.

2. Céc din xudt clorin e6 va mudi duoc dung cta cac din xuat nay theo diém 1, trong d6
trong cong thtc chu truc chung I, Ry 1a CH3, CsH7, CsHis, (CH2)2OCH3, (CH2)2:0C3Hy,
(CH2);0CHs, (CH2)40CHs, (CH2CH20),CH; hodc (CH2CH20)3CHs, trong cong thirc
chu tric chung I, R, 1a axit aspartic, axit glutamic hodc gbc lyzin.

3. Cac din xuét clorin e6 va mubi duoc dung ctia cdc dan xut nay theo diém 2, trong d6
cong thire ciu triic chung I duogc chon tir mot hop chét bét k¥ trong s6 cac hop chit I;-Is,

trong I1-I»7, clu true cua R va Rz duoc thé hién tuong Gmg nhu sau:

Cac hop Ri R>
chit
I; CHs CH(CO,H)CHCOH
I, n-C3Hy CH(CO:H)CH.COH
Iz n-CeHis CH(CO,H)CH.COH
L4 - (CH2)2.0CHs CH(COH)CH.CO:H
Is (CH2)20-n-C3H; CH(COH)CH2COH
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Is
I
Is
Iy
To
I
Iz
L3
T4
Iis
L
L7
Lis
Io
I2o
1531
I
I2s
I24
Is
I26

| Y

(CH2):0CH;3
(CH2);0CH;3
(CHCH;0),CHs
(CH2CH20)3CH3
CHs3
n-CsHz
n-CeHis
(CH2);0CH3
(CH2)20-n-C3H7
(CH2);0CH3
(CH2)4OCHs
(CH,CH:0)2CHs
(CH2CH20)3CHj3
CHs3
n-CsHz
n-CeHis
(CH3);0CHs
(CH2)20-n-CsHy
(CH:);0CH3

© (CH2):0CHs
(CH,CH>0).CH;
(CH2CH>0);CHs
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trong do, »n 1a “normal-" (binh thudng).

CH(CO2H)CH2COH
CH(CO2H)CH.CO2H
CH(CO;H)CH.COH
CH(CO2H)CH2CO-H
CH(CO2H)CH2CH2COH
CH(CO>H)CH2CH2CO-H
CH(CO>H)CH2CH2COH
CH(CO2H)CH,CH,CO:H
CH(CO:H)CH2CH>COH
CH(CO;H)CH2CH2COH
CH(CO,H)CH,CH,CO.H
CH(CO2H)CH,CH2CO-H
CH(CO>,H)CH2CH2COH
CH(CO-H)CH,CH2CHzCH>NH>
CH(CO,H)CH2CH2CH2CH2NH>
CH(CO,H)CH,CH2,CH2CH>NH>
CH(CO,H)CH2CH2CH,CHoNH>
CH(CO2H)CH>CH2CH,CH2NH>
CH(CO,H)CH2CH2CH>CH2NH2
CH(CO,H)CH2CH2CH,CH2NH2
CH(CO,H)CH,CH>CH,CH>NH>
CH(CO2H)CH,CH,CHCH;NH,

4. C4c dan xuét clorin e6 va mudi duge dung cua cac dan xuét nay theo diém 3, trong do6

muodi duoc dung 1a mudi kiém vo co.

5. Quy trinh didu ché cac din xuét clorin e6 theo diém bt ky trong sb cac diém tir diém

1 dén diém 4, bao gom cac budc:

S11: st dung clorin e6 lam nguyén liéu thd,

S12: tién hanh phan mg cdng gilta 3-vinyl trong clorin €6 va halogen hydrua, sau

d6 lam cdn hoa san pham cong bang R10H,

S13: tién hanh phan Gmg ngung tu peptit gifta 15-carboxyletyl trong clorin e6 va axit

amin dé tao ra cac dan xuat clorin €6 I,
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& budc S13, 15-carboxyletyl trong clorin e6 duoc cho phan ung voi
1-(3-dimetylamin propyl)-3-etyl carbodiimit hydroclorua va hydroclorua cta

L-axit amin Ry'NH,-HCl duoc bao vé carboxyl tert-butyl/dugc bao vé axit amin
khong phai a- t-butyloxycarboryl dé san xuét cac din xuét clorin e6 dugc bao vé
carboxyl va amin, sau do cac dAn xuét clorin e6 dugc bao vé carboxyl va amin tat bao vé
tert-butyl/t-butyloxycarboryl d2 tao ra céc hop chit muc tiéu 1 cac din xuét clorin e6,
trong d6 R2’ 14 gdc axit amin chira cic nhom bao vé.

6. Quy trinh didu ché cac din xuét clorin e6 theo diém 5, trong do:

S 3
J\V\/ N\ \/\)>
\_NH  N=

p~NH - N- € 33% HBr-HOAC RiOH_

” >
19=2 HN - N K2C03
Lo i \ 12 . \“. { /
W /\ / \87 " =
715! ‘
5 {e"CoH L L CopM
¢ CO,H
HO.C COzH HO.C
clorin e6 (V) (Iv)

2) Rz'-NHz-HC/
DIPEA /1) EDCI

h \__\' \
/
HN=
PN
HOLC CONHR; HOAC CONHRy'

(n (Im)

S1: phan ung clorin e6 (V) véi HBr trong axit axetic dong bang ¢ nhiét do phong
trong thoi gian 10-30 gio dé tao ra 3-(1-bromoetyl)-3-devinyl clorin €6, tirc 1a, hop chét
IV,

S2: phan tmg hop chat IV véi RiOH véi su ¢6 mat ciia K2CO3 dé tao ra hop chét I11,

S3: trong N,N-dimetylfocmamit, cho hop chat III phan tmg véi 1-(3-dimetylamin
propyl)-3-etyl carbodiimit hydroclorua & nhi¢t do phong trong thoi gian 2-6 gio, sau do
véi su ¢6 mat ciia N, cho amin N-dimetyl isopropyl phan ing v6i nhiéu loai hydroclorua
cta L-axit amin Ro'NHz-HCl duoc bao vé carboxyl tert-butyl/amin khong phai o-

t-butyloxycarboryl dé tao ra cac dAn xudt clorin e6 duoc bao vé carboxyl va amin I,
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S4: tét bao vé hop chit II ciia tert-butyl/t-butyloxycarboryl bing axit trifloaxetic dé

tao ra hgp chat muc tiéu I, tic 1a, cac din xuat clorin e6.
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