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Linh v k§ thuit dwoc dé cap

Sang ché @& cap dén hop chat c6 4i Iuc cao nham t6i khang nguyén mang dic

hi¢u tuyén tién liét dung cho noi xa tri ung thu tuyén tién liét.
Tinh trang ky thuit ciia sang ché

Ung thu tuyén tién liét 12 ung thu hang diu & ngudi dan Hoa Ky va 1a nguyén
nhan gy ttr vong do ung thu xép thir hai & nam gidi. Liéu phap dé diéu tri cin bénh |
ngdy cang gia ting theo khu vuc nay van con giy nhiéu tranh cdi va c6 ngay cang
nhiéu cac lya chon khéac nhau. Céac chét xa tri mdi, c¢6 4i luc cao dung cho ung thu
tuyén tién 1iét d3 dugc phat trién ma st dung khang nguyén mang dic hiéu tuyén tién
list (PSMA) 1am dich. PSMA 1a d4u hiéu cua bénh khong phu thudc androgen (kich

thich tb nam) ma cling dugc biéu hién trén hé mach mau dic (phi tuyén tién ligt).
Ban chét k§ thuit ciia sing ché

Theo mot khia canh, sang ché dé xuét hop chit c6 cong thie (I):

F.<
W. L N
o' N
n g (CH2)m
QO,C N~ N7 ~co,Q
H H

@

trong d6: Z la tetrazol hodc CO2Q; Q 1a H hodc nhém bao v¢; m 1a sb nguyén
duogc lwa chon tir nhém bao goém 1, 2, 3, 4, va 5; R doc 1ap 1a H hosc —CH,-R!; R!
duoc lya chon tir nhém bao gdém aryl duge thé, pyridin duge thé, va isoquinolin
khong dugc thé; T 14 ciu ndi duoc lya chon tir nhém bao gém alkylen C1-Cs va
xycloalkylen C3-Cs, va arylen; W dugc lga chon tir nhdm bao gém -NR?-(C=0)-, -
NR2-(C=S)-, -(C=0)-NR?-, va -(C=S)-NR?-; trong 6 mdi su c6 mit cia L va W c6
thé gibng nhau hodc khac nhau; R2 1a H hoic alkyl C1-Cs; n 14 sb nguyén dugc lua
chon tir nhom bao gém 1,2, va 3; Ch 1a chét tao chelat ma c6 thé bao g@)m kim loai

hodc kim loai phdng xa; va cac muoi dugc dung cua ching.
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Theo céc khia canh cu thé cua hop chét c6 cong thuc (I), R! duoc lva chon tur

nhom bao gom:

X y X A
iogNegpee:
\}'77 ;}7? ;V{:,l

™™, trong d6 X doc 14p 1a Br

hoac I.

Theo céc khia canh cu thé hon ciia hop chét c6 cong thuc (I), chét tao chelat

dugce lya chon tir nhém bao gdém:

o HO O o HO_0
HO [N\_—/N ¥<OH HO)QN\_/N&OH
O ; o
o HO_O HO_oO . OH
\f N ?—@NH-E- ) \EN/_\N
HO)@N N OH HO)L[N NJ OH
_/ S ‘ \_/ ¥<O

.
9 b

\f/—\ T/—\

HO)@N Nj E ]
— @%— va " N\—/N\E‘_

Theo cac khia canh khéc, sang ché dé xuét phuong phap dé diéu tri mot hoic
nhiéu loai khdi u hodc té bao biéu hién PSMA, phuong phép nay bao gdm budc cho
mdt hodc nhidu loai khéi u hodc t& bao biéu hién PSMA tiép xuc vdi luong ¢é hi¢u

qua ctia hop chat c6 cong thire (I), hop chat c6 cong thirc (I) bao gdm:

/{ # (CH2
I\Z
Q0,C /U\ COQ
R @;
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trong do: Z 1a tetrazol hodc CO2Q; Q 1a H hodc nhém bédo ve¢; m la ) nguyén
duoc lua chon tir nhém bao gém 1,2, 3,4, va 5; R1a H hoic —-CH2-R! mot cach doc
1ap; R!la aryl dugc thé, pyridin dugc thé, va isoquinolin khong dugc thé; L 14 ciu ndi
duogc Iya chon tir nhém bao gdém alkylen Ci-Cs va xycloalkylen C3-Cs, va arylen; W
duge lua chon tir nhém bao gdm -NR2-(C=0)-, -NR?-(C=S)-, -(C=0)-NR?-, va -
(C=S)-NR%; trong d6 mdi sw c6 mit cia L va W ¢c6 thé giéng nhau hozc khic nhau;
R?1a H hodc alkyl Ci-Cs; n 1a s6 nguyén dugc lya chon tir nhém bao gém 1,2, va 3;
Ch 1a chét tao chelat ma bao gém kim loai phong xa thich hgp cho xa tri; va céc

muoi duge dung cua no.

Theo céc khia canh khéac, sang ché dé& xuit phuong phap dé chup hinh anh
mot hodc nhidu loai khéi u hoic t& bao biéu hién khang nguyén mang dic hiéu tuyén
tién liét (PSMA), phuong phép nay bao gém bude cho mot hodc nhiu loai khéi u
hodc té bao tiép xtc v6i luong c6 hidu quéa ciia hop chat c¢6 Cong thire (I) va chup
hinh anh.

Theo céc khia canh khéc, sang ché dé xuét bd cong cu bao gdm hop chét c6

Cong thuc ().

Mot sb khia canh nhét dinh cua sang ché da dugc néu & phén trudc cua tai
liéu nay, ma da duoc giai quyét mot ph?m hoac toan b bdi sang ché, cac khia canh
khac sé& tré nén rd rang khi doc ban mo ta khi dugc str dung két hop véi cac Vi du va
Hinh v& kém theo nhu duge mé ta k§ ludng nhat dudi day.

M6 ta vin tit cac hinh vé

Sau khi mé t4 sang ché & cac thuat ngit chung, by gid s& tham chiéu dén cac
Hinh vé kém theo, ma khong nhit thiét dugc vé ding ti 1€, va trong do:

Fig.1 thé hién céc ciu tric hoa hoc clia cac chét xa tri tiéu biéu;

Fig.2 thé hién nghién ctru so sanh vé& hiéu qua clonogenic cua ""Lu-1, va cac
chit da biét SR6, PSMA -617 va PSMA -1&T;

Fig.3 thé hién cac ti 16 u PSMA+ so v6i than cta ’Lu-1,7Lu-2, ""Lu-SR6,
"L u-PSMA -617 va ""Lu-PSMA -1&T;
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Fig.4 thé hién hinh anh chup SPECT-CT cta '7Lu-1 trong cac nghién ctru

diéu tri ma st dung lidu lwong don 13 3 mCi;

Fig.5 thé hién trong luong co thé twong dbi cua chudt trong cac nghién ciru
didu tri; va

Fig.6A va Fig.6B thé hién thé tich u tuong dbi cua chudt (Fig.6A) trong cac
nghién ctru didu tri va dudng cong thoi gian sdng s6t Kaplan-Meier (Fig.6B) 1én dén
60 ngay sau diéu tri.
MG ta chi tiét sang ché

Bay gid sang ché s& dugc mo ta ddy da hon sau ddy c6 tham chiéu dén cac
hinh v& kém theo, trong d6 mot sb, nhung khong phai tit ca cac phuong 4n clia séng
ché déu dugc thé hién. Cac sb giéng nhau chi dén cac yéu t6 giéng nhau xuyén sudt
tai liéu nay. Sang ché co thé dugc thé hién duéi nhiéu dang khac nhau, va khong nén
dugc hiéu 1a bi gidi han & cac phuong 4n dugc dua ra & day, thay vi vy, cac phuong
an nay dugc tao ra sao cho sang ché nay s& dap ung cac yéu cau phép ly dugc 4p
dung. Thuc té, nhiéu bién thé va cic phuong an khéc cia sang ché duoc dua ra & day
s& ¢6 thé hiéu duoc dbi voi ngudi c6 hidu biét trung binh trong linh vuc k§ thust ma
sang ché dé cap dén c6 loi ich truyén day kién thic duoc thé hién trong cac phan mo
ta trudc d6 va cac hinh vé lién quan. Do d6, can hiéu ring sang ché khong bi gidi
han & cac phuong 4n cu thé dugc boc 10 va céc bién thé va cac phuong 4n khac duoc

chu dinh 12 bao gdm trong pham vi clia cac yéu ciu bao ho kém theo .

L. Céc chét 6 4i luc cao nhdm dich khang nguyén mang dic hiéu tuyén tién liét ding

cho noi xa tri ung thu tuyén tién liét
A. Céc hop chét c6 Cong thirc (I)

Theo d6, theo mot s6 phuong 4an, sang ché dé xuét hop chét c6 Cong thire (I):

R
N
L1 C

Q0,c~ N7 N7 co,Q
H H

D:;
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trong do: Z 1a tetrazol hodc CO2Q; Q 1a H hodc nhoém bao v¢; m 1a sd nguyén
dugc lua chon tir nhéom bao gém 1,2, 3, 4, va 5; R doc 1ap 1a H hodc -CH»-R!; R!
duoc lya chon tir nhom bao gdm aryl dwoc thé, pyridin dugc thé, va isoquinolin
khong dugc thé; L 1a cau ndi duge lya chon tr nhém bao gdém alkylen Ci-Cs va
xycloalkylen C3-Cs, va arylen; W duogc lya chon tir nhém bao gém -NR?-(C=0)-, -
NRZ-(C=S)-, -(C=0)-NR2-, va -(C=S)-NR?-; trong d6 mdi sy c6 mit ctia L va W ¢co
thé giéng nhau hoic khac nhau; R? 1a H hoidc alkyl Ci-Cs; n 12 ) nguyén dugc lua
chon tir nhém bao goém 1, 2, va 3; Ch 1a chét tao chelat ma c6 thé bao gff)m kim loai

hodc kim loai phéng xa; va cac muoi dugc dung cua no.

Cum tr “trong do mdi su ¢6 mit cia L va W ¢6 thé giéng nhau hodc khac
nhau” c6 nghia 12 khi bién sé “n” 13 2 hodc 3, mot nhém "L" c6 thé 1a alkylen C1-Cs,
trong khi d6 nhom hoac cadc nhém "L" khac co thé 1a xycloalkylen hodc arylen Cs-
Cs, hoac, theo cac phuong 4n khéc, mdi nhém "L" vi du, c6 thé 1a alkylen C1-Cs.
Tuong tu, vi dy, khi “n” 1a 2 hodc 3, mot nhéom "W" ¢o6 thé 1a -(C=0)-NR2- va nh6m
hoac cac nhom "W" khac c6 thé 1a -(C=S)-NR?-, hoic, theo cac phuong an khac, mdi
“W” c6 thé 13, vi dy, -(C=0)-NR2-.

Theo cc phuong an cu thé cia hop chét co cong thuce (I), R! duge lya chon tir

nhém bao gom:

X
X Z X
| N
% BN
; ; va MM trong d6 X doc 1ap 1a Br

hoac I.

Theo cac phuong 4n cu thé hon ctia hgp chat c6 Cong thie (1), chit tao chelat

duogc lwa chon tir nhém bao gdm:
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‘ Van theo cic phuong 4n cu thé hon cua hop chét ¢c6 Cong thie (), chét tao
chelat bao gém kim loai duoc lua chon tir nhom bao gém: Y, Lu, Tc, Zr, In, Sm, Re,
Cu, Pb, Ac, Bi, Al, Ga, Re, Ho va Sc. Theo céc phuong an cu thé hon nita coa hop
chét c6 Cong thirc (I), kim loai 1a kim loai phéng xa va dugc lua chon tir nhém bao
gém: 68Ga 64Cu 86Y 9OY 89Zr lllIn 99mTC 177Lu 153Sm 1861{e 188Re 67Cu 212Pb

225AC, 213Bi, 212Bi, 212Pb, 67Ga, 2O3Pb, 47SC, va 166H0.

Theo cac phuong 4n cu thé, hop chat c6 Cong thire (I) dugc lwa chon tir nhém
bao gom:

OH

o 0]
S NT Vs

Yateb
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B. Cac phuong phap st dung céc hgp chit c¢6 Cong thirc (I) dung dé diéu tri mot
hozc nhiu loai khdi u hogc té bao biéu hién PSMA

Theo mét s6 phuong 4an, sang ché d& xuit phuong phép diéu tri mot hodc
nhidu loai khéi u hodc t& bao biéu hién PSMA, phuong phap nay bao gbém budce cho
mdt hodc nhidu loai khéi u hogc té bao biéu hién PSMA tiép xtic v6i lugng c6 hidu

qua cua hop chét c6 cong thire (I), hop chat c6 cong thirc (I) bao gbm:

J{ H (CHz
)J\ /CZ

D
-16-
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trong d6: Z 1a tetrazol hodc CO2Q; Q 12 H hodc nhom bao v¢; m 1a sb nguyén
duoc lua éhQn tir nhém bao gﬁ”)m 1,2, 3,4, va5; R1a Hhoic —CH>-R! mdt cach doc
lap; R! dugc lya chon tir nhéom bao gém aryl duogc thé, pyridin dugc thé, va
isoquinolin khong duoc thé; L 14 cAu nédi duoc lua chon tir nhém bao gdm alkylen
C1-Cs va xycloalkylen C3-Cg, va arylen; W duoc lya chon tir nhém bao gbébm -NRZ-
(C=0)-, -NR%-(C=S)-, -(C=0)-NR%-, va -(C=S)-NR?-; trong d6 mdi sy c6 mit ciia L
va W c6 thé gidng nhau hodc khac nhau; R? 1a H hogc alkyl Ci-Cq; n 12 s6 nguyén
duoc lua chon tir nhém bao g@)m 1,2,va3;Chla chét tao chelat ma bao gém kim

loai phong xa thich hgp cho xa tri; va cdc muoi duoc dung cia no.

"Tao tiép xuc" nghia 1a bat ky tac dong ndo ma dan dén it nhat mot hop chat
bao gém chat diéu tri cia sang ché tiép xuc vat ly véi it nhéat mot khdi u hoic té bao
biéu hién PSMA. Tao tiép xtic c6 thé bao gdm cho (cac) té bao hoic (cac) khdi u tiép
xuc v6i hop chit & luong du dé dan dén su tiép xtc cia it nhat mot hop chét véi it
nhét mot té bao hodc khdi u. Phuong phap nay c6 thé dugc thuc hién in vitro hoic ex
vivo bang cach dua, va t6t hon 1a tron, hop chit nay va (céc) té bao hoic (cic) khéi u
trong moi truong dugce kiém soat, nhu 12 dia hodc dng nudi cdy. Phuong phap c6 thé
dugc thyc hién in vivo, trong trudong hgp do cho tiép xtic nghia 1a cho it nht mot té
bao hodc khdi u cua dbi tuong tiép xuc véi it nhét mét hop chét cua sang ché, nhu 1a

sir dung hop chat cho d6i tuong théng qua bt ky con dudng thich hop nao.

Nhu duoc st dung & ddy, thudt ngit “didu tri” c¢6 thé bao gdm day lui, giam
nhe, e ché su phat trién, ngin chin hodc lam giam kha nang méc bénh, rdi loan,
hoic tinh trang ma thuét nglt nay ap dung vao, hodc mot hoac nhiéu triéu ching hodc
biéu hién cua ctia bénh, r6i loan hodc tinh trang d6. Ngén chdn chi dén viéc 1am cho
bénh, rdi loan, tinh trang, hodc triéu ching hodc biéu hién cua bénh d6 khong xay ra,
hodc 1am giam tinh nghiém trong ctia bénh do6. Theo dd, cac hop chét dugc dé xuét
trong sang ché co thé dugc str dung mang tinh chit phong bénh dé ngin ngira hoic
giam kha nang phat hodc tai phat bénh, rdi loan, hodc tinh trang.

Théng thuong, “luong c6 hiéu qua” cua hoat chit chi dén luong cin thiét dé
tao ra phan ung sinh hoc mong mubn. Nhu s& dugce danh gia cao béi nhitng ngudi ¢6
hiéu biét trung binh trong linh vuc k¥ thuat, lugng c6 hiéu qua cla chét hodc thiét b

c6 thé thay doi tiiy theo cac yéu t6 nhu diém két thuic vé sinh hoc mong mubn, chét

-17-



33291

duoc phéan phdi, lwong b sung dugc phim, mo dich, va twong ty.

Thuét ngit “su két hop” dugc st dung theo nghia rong nhéit ctia né va nghia
1a d6i twong duoc st dung it nhat hai chit, cu thé hon 1a hop chat c6 cong thue (I) va
it nhAt mot hoat chét khac. Cu thé hon 13, thut ngit “trong t6 hop” chi dén viéc sur
dung d@)ng thoi hai (hodc nhiéu hon) hoat chét dung dé diéu tri, vi du nhu mot trang
thai bénh. Nhu duoc st dung & day, cac chét hoat héa co thé duoc két hop va st
dung duéi dang liéu luong don 18, c6 thé dugc st dung duédi cac dang lidu luong
riéng biét dong thoi, hodc co thé duoc sit dung dudi cac dang lidu luong riéng biét
ma duge st dung luan phién hodc ké tiép nhau vao clng ngdy hodc cac ngdy riéng
biét. Theo phuong 4n cua sang ché, chét hoat hoa dugc két hop va st dung duéi
dang liéu lugng don 1. Theo phuong 4an khéc, cac chét hoat hoa dugce sir dung & céac
dang liéu luong riéng biét (vi dy, trong d6 mong muén thay dbi lugng ctia mot chit
nhung khong thay dbi lwong ctia chat khac). Dang lidu luong don 1€ c6 thé bao gém
céc hoat chit bd sung dung dé diéu tri trang thai bénh.

Theo cac phuong an cu thé, R! duoc lya chon tir nhém bao gém:
X
X Y X
| N
% SN
; ;vVa LA
trong d6 X 1a Br hoac I mot cach ddc lap.

Theo phuong an cu thé hon, chét tao chelat duoc lua chon tir nhém bao gém:
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Nhung theo cac phuong an cu thé hon, kim loai phéng xa thich hop cho xa tri
duge lwa chon tir nhom bao gdm: Y, "Lu, 2''At, In, 13Sm, 'Re, '®Re, ’Cu,
212pp, 22540 213Bj. 212Bi. 212Pb, va ¢’ Ga.

Van theo cic phuong an cu thé hon, hop chét c6 cong thirc (I) duge lwa chon

tir nhém bao gdm:
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Theo céc phuong 4n khac, mot hodc nhiéu loai khdi u hodc t€ bao biéu hién

33291

va

PSMA duoc lya chon tir nhom bao gém: u tuyén tién 1iét hodc té bao tuyén tién liét,

u tuyén tién liét da di can hodc t€ bao u tuyén tién liét da di can, u phoi hodc t€ bao

phéi, u than hoac té bao than, u nguyén bao dém, u tuyén tuy hodc té bao tuyén tuy,

u bang quang hodc té bao bang quang, budu thit, u héc td, u vu hodc té bao v, u dai
trang hodc té bao dai trang, té bao mam, u tiy thugng than, u thyc quan hodc té bao
thuc quan, u da day hoac té bao da day, va cac cach két hop giira chiing. Theo mot sd

cac phuong an khac, mot hogc nhicu loai khoi u hodc t& bao biéu hién PSMA 1a u

tuyén tién liét hoic té bao tuyén tién liét.
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Theo phuong 4n khac, mdt hodc nhiéu loai khoi u hodc t& bao bi€u hién
PSMA 1a & in vitro, in vivo hoic ex-vivo. Nhung theo cac phuong an khac, mot hoac

nhiéu loai khdi u hodc té bao biéu hién PSMA 6 trong dbi tuong.

Péi tugng dugce diéu tri boi céac phuong phap dugc boc 1 trong sang ché
theo nhiéu phuong 4n ciia ching dugc mong mudn 12 d6i twong 1 con ngudi, mic du
can dugc hiéu rang cac phuong phap dugc md ta ¢ déy hiéu qua d6i voi tat ca cac
loai ddng vat co xuong séng, ma chua dinh dugc bao gém trong thuat nglt “ddi
tugng”. Theo do, “déi twong” c6 thé bao gdm dbi twong 1a con ngudi dung cho cac
muc dich y té, nhu 1a dung dé diéu tri tinh trang ho#c bénh dang mac phai hodc diéu
tri phong bénh dé ngin chin sy khai phat cla tinh trang hodc bénh, hodc dbi tugng
dong vat (khong phai con nguoi) dung cho cac muc dich y té, thi y, hodc cidc muc
dich phat trién. Céc dbi tugng dong vat thich hgp bao gbm dong vat c6 va bao gbm,
nhung khong gi6i han &, linh truéng, vi du, nguoi, khi, vuon, va tuong tu; cac loai
ho bo, vi du, gia stc, bo, va tuong tu; cac loai ho clru, vi dy, clru va tuong tu; cac
loai ho dé, vi du, dé va tuong tu; cac loai ho lon, vi du, lon, lon thién, va tuong tu;
cac loai ho ngua, vi dy, ngua, ltra, ngua van, va tuong tu; cac loai ho meo, bao gém
meéo hoang va méo nha; céc loai ho cho, bao gém choé; dong vat gdm nham, bao gém
thd, tho ring, va tuong tu; va by gam nhdm, bao gém chudt nhét, chuot céng, va
tuong tu. Pong vat co thé 1a dong vat chuyén gen. Theo mot s6 phuong an, a6i
tuong 1a con nguoi bao gb6m, nhung khong gi¢i han &, cac dbi tuong phoi thai, tré so
sinh, tré nho, thanh thiéu nién va ngudi 16n. Hon nita, “d6i twong” c6 thé bao gbm
bénh nhan méc hoic nghi méc bénh hoic tinh trang. Vi vay, cac thuét ngi “ddi

twong” va “bénh nhan” dugc sir dung thé 13n nhau & ddy.

Nhung theo cac phuong an khac, phuong phap nay dan dén Gc ché su phat
trién u.
C. Céac phuong phép str dung cdc hop chét c6 Cong thirc (I) dé chyp hinh dnh mot
hodc nhiéu loai khdi u hoic té bao biéu hién PSMA

Theo cac phuong 4n khac, sang ché dé xuit phuong phép dé chyp hinh anh
mot hodc nhiéu loai khéi u hodc té bao khang nguyén mang dic hiéu tuyén tién liét

(PSMA), phuong phap bao gbém bude cho mot hodc nhiéu loai khéi u hodc té bao
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tiép xtc v6i lugng c6 hiéu qua cua hop chét c6 cong thie (I) va chup hinh anh, hop
chét ¢6 Cong thire (I) bao gom: |

/{ %\[{ (CHZ)m

)L

Q0,C c0,Q

z

@

trong d6: Z 1a tetrazol hodc CO2Q; Q 1a H hodc nhém bdo vé; m la s6 nguyén
duogc lua chon tir nhém bao gém 1,2, 3,4, va5; R1a Hhoic —-CH>-R! mdt cach doc
lap; Rl aryl duoc thé, pyridin dugc thé, va isoquinolin khong dugc thé; L 1a cAu nbi
duoc lya chon tir nhém bao gdm alkylen C;1-Cs va xycloalkylen C3-Ce, va arylen; W
duge lya chon tir nhém bao gdm -NR?-(C=0)-, -NR?-(C=S)-, -(C=0)-NR*-, va -
(C=S)-NR?2-; trong do6 mdbi su c6 mit cia L va W ¢6 thé giéng nhau hodc khac nhau;
R21aH hodc Ci-Cs alkyl; n 1a sb nguyén dugc lya chon tir nhom bao gé)m 1,2, va3;
Ch 14 chét tao chelat ma bao gém kim loai phéng xa thich hop dé chup hinh anh; va

cac muoi dugc dung cua no.
D. Cac b cong cu

Nhung theo cac phuong an khac, sang ché dé xuét bd cong cu bao gdm hop

chét c6 Cong thic (I).

Theo cac phuong 4n nhat dinh, by cong cu tao ra cic ché phim dugc dugc
dong goi bao gdbm chit mang dugc dung va hop chét cua sang ché. Theo cic phuong
4n nhét dinh, ché phim dugc dugc dong goi s& bao gbm céc tién chat phan tng can
thiét dé tao ra hop chét cia sang ché khi két hop vdi tién chat dugc gén nhan phong
xa. Cac ché phdm duoc duge dong goéi khac duge tao ra boi sang ché bao gdm thém
chi din bao gbm it nhat mot trong s& céc chi din sau: chi din dé diéu ché cac hop
chét theo sang ché tir cac tién chét dugc cung cép, chi din @& st dung ché phdm dé
chup hinh céc té bao hodc cac md biéu hién PSMA, hoic chi dan dé st dung ché
pham dé chup hinh dan truyén than kinh glutamat & bénh nhén méc cac bénh tir rdi
loan lién quan dén cang théng, hodc chi dan dé st céc dung ché phém dé chup hinh

ung thu tuyén tién liét.
E. Céc ché phém duogc va viée st dung
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Theo khia canh khéc, sang ché dé xuét ché phdm duoc bao gdbm hop chét ¢6
Cong thue (1) riéng 1€ hoac két hop véi mot hodc nhidu chét diéu tri b6 sung trén 1An
v6i ta duge duge dung. Ngudi c6 hiéu biét trung binh trong linh vue k§ thuat s& nhan
ra rang cac ché pham dugc bao gbm cac mudi duge dung cia cc hop chét duoc mo
ta & trén. Cac mudi duoc dung thuong phd bién dbi véi nhitng ngudi c6 hiéu biét
trung binh trong linh vuc k¥ thuét, va bao gbm cac mudi clia cac hop chét hoat héa
ma duge diéu ché bang cac axit hodc kiém tuong d6i khong ddc, tlly theo cac nhém
chuc thé cu thé duoc tim thiy trén cac hop chit duoc mo ta & day. Khi cc hop chét
ctia sang ché chira cic nhém chirc mang tinh axit vira phai, cac mubi thém kiém c6
thé thu dugc bang cach cho dang trung tinh cia cdc hgp chét nhu vay tiép xtc voi da
luong kiém mong mudn, dudi dang nguyén chét hodc trong dung moi tro thich hop
hodc bing cach trao dbi ion, nho d6 mot ion ddi mang tinh kiém (kiém) trong phtrc
ion duoc thé cho ion khac. Vi du cia céc mubi duoc dung thém kiém bao gém mubi

natri, kali, canxi, amoni, amoni hitu co, hodc magie, hodc mudi tuong tu.

Khi cac hop chét ctia sang ché chira cic nhoém chirc mang tinh kiém vira phai,
cac mudi thém axit ¢6 thé thu duge bing cach cho dang trung tinh ctia cac hop chét
nhu vy tiép xic véi di lugng axit mong mudn, dudi dang nguyén chét hodc trong
dung moi tro thich hop hodc bing cach trao dbi ion, nhr d6 mot ion d6i mang tinh
axit (axit) trong phtrc ion dugc thé cho ion khac. Vi du cta cac mudi thém axit dugc
dung bao gébm cac mudi dan xuét tir cac axit vd co nhur céc axit clohydric, bromhydric,
nitric, cacbonic, monohydrocacbonic, phosphoric, monohydrophosphoric,
dihydrophosphoric, sunfuric, monohydrosunfuric, hydriodic, hodc axit phétphoro va
tuong tu, cling nhu cic mudi din xudt tir cac axit hitu co tuong dbi khong doc nhu
axit axetic, propionic, isobutyric, maleic, malonic, benzoic, sucxinic, suberic,
fumaric, lactic, mandelic, phtalic, benzensulfonic, p-toluensulfonic, xitric, tartaric,
metansulfonic, va tuong tu. Cling dugce bao gém 12 cac mudi cia amino axit nhu 1a
arginat va tuong tw, va cac mudi cua cac axit hitu co nhu axit glucuronic hodc
galactunoric va tuong tu (vi dy, xem Berge va cong su, “Pharmaceutical Salts”,
Journal of Pharmaceutical Science, 1977, 66, 1-19). Cac hop chét cu thé nhat dinh
ctia sang ché chira cac nhém chitc mang tinh ca kiém va axit ma cho phép cac hop

chat duoc chuyén thanh cac mudi cdng bazo hodc axit.
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Theo do, cac mubi duge dung thich hop dé sur dung véi dbi tuong dugc bao
ho trong sang ché bao gbm, théng qua vi du nhung khong dé gi6i han, axetat,
benzensunfonat, benzoat, bicacbonat, bitactrat, bromua, canxi edetat, carnsylat,
cacbonat, xitrat, edetat, edisylat, estolat, esylat, fumarat, gluceptat, gluconat,
glutamat, glycolylarsanilat, hexylresorxinat, hydrabamin, hydrobromua, hydroclorua,
hydroxynaphthoat, iotua, isethionat, lactat, lactobionat, malat, maleat, mandelat,
mesylat, ~mucat, napsylat, nitrat, pamoat (embonat),  pantothenat,
photphat/diphotphat, polygalacturonat, salixylat, stearat, subaxetat, suxinat, sulfat,
tanat, tartrat, hodc teoclat. Cac mubi dugc dung khéc cé thé dugc tim théy trong do,
vi du, Remington: Science and Practice of Pharmacy (tai ban lan thir 20.) Lippincott,

Williams & Wilkins (2000).

Trong c4c tng dung chan doén va/hodc didu tri, cac hop chat ctia sang ché c6
thé dugc bao ché cho nhidu phuong thirc st dung da dang, bao gbdm str dung toan
than va tai chd hoic theo bd phan. Cac k¥ thult va cac cong thirc thudng co thé duoc
tim thdy trong Remington: Science and Practice of Pharmacy (tai ban lan thu 20)

Lippincott, Williams & Wilkins (2000).

Tuy theo céc tinh trang cu thé duoc diéu tri, cac chit nhu vay co thé dugc bao
ché thanh cac liéu lugng dang 16ng hodc ran va dugc st dung toan than hodc theo b
phéan. Cac chét co thé duoc phéan phéi, vi du, dudi dang giai phong cham theo thoi
gian hodc duy tri lién tuc nhw da biét di véi nhig ngudi c6 hiéu biét trung binh
trong linh vuc k¥ thudt. Cac k¥ thuét bao ché va str dung c6 thé duogc tim thdy trong
Remington: Science and Practice of Pharmacy (tdi ban lan thir 20) Lippincott,
Williams & Wilkins (2000). Céc con dudng phit hop c6 thé bao gdm sir dung duong
miéng, qua ma, bang cach xit hit vao, duong dudi ludi, duong tryc trang, ap da,
duong am dao, dudng mang nhay, dudng mii hodc duong ruft; phén phéi bang
duong ngoai duong rudt, bao gbm tiém trong co, duéi da, trong tiy séng trong tiy
xuong trong hanh ndo, ciing nhu tiém ndi tiy mac, truc tiép vao trong nio that, trong
tinh mach, trong khép, trong xuong trc, trong hoat dich, trong gan, trong thuong ton,
trong hop so, trong bung, trong miii, hodc trong mét hodic cac phuong thirc phan phbi

khéc.
Péi vdi viée tiém, cac chat clia sang ché co thé dugc bao ché va pha loang

-32-



33291

trong cac dung dich ma dung mdi 1a nudce, nhu 1a trong céc dém twong thich vé mat
sinh 1y nhu 13 dung dich Hank, dung dich Ringer, hodc dém nudc mudi sinh ly. Déi
véi viée st dung qua mang nhiy nhu viy, céc chét di xuyén qua phu hop véi rao
chén dé duoc cho di xuyén qua dugc st dung trong viéc bao ché. Cac chat xuyén qua

nhu vy thudng duoc biét dén trong linh vyc k§ thuat.

Viée sit dung céc chit mang tro duge dung d8 bao ché cac hop chit & day
duoc dé xuét dé thuc hién sang ché thanh cac lidu lugng thich hop cho st dung toan
than ndm trong pham vi clia sang ché. Véi viéc Iua chon ding chit mang va thuc
hanh sén xuét thich hop, cac ché phém cua sang ché, cu thé 14, cac chit dugc bao ché
1a cac dung dich, c6 thé dugc str dung ngoai duong rudt, nhu la béng cach tiém trong
tinh mach. Céc hop chét c6 thé dugc bao ché dé dang st dung céc chit mang dugc
dung phd bién trong linh vuc ky thuat thanh cac lidu lwong thich hop cho st dung
qua dudng miéng. Cac chit mang nhu vay 1am cho cac hop chit cua sang ché c6 kha
nang dugc bao ché thanh vién nén, vién tron, vién nang, chét long, gel, sir0, chét sén
sét, huyén phui va twong tu, dung cho tiéu héa qua dudng miéng boi d6i tuong (vi du,

bénh nhan) duoc diéu tri.

Déi vai phan phdi qua dudng mili hodc hit vao, cac chit cua sang ché ciing c6
thé duoc bao ché bang cac phuong phéap da biét dbi v6i nhitg ngudi co hidu biét
trung binh trong linh vuc k¥ thuét, va co thé bao gbém, vi du, nhung khong giGi han
g, cac vi du cta chét 1am tan, chét pha loang hodc chét phén tan, nhu 14 nude mudi;

cac chit bao quan, nhu 1a rugu benzyl; cac chét thuc dy hap thu; va céc flocacbon.

Céc ché pham dugc thich hop dé str dung trong sang ché bao gdm céc ché
pham trong d6 céc thanh phan hoat héa dugc chta trong lugng c6 hiéu qua dé dat
duoc muc dich cha dinh cta no. Céan x4c dinh cac luong co6 hiéu qué trong pham vi
kha ning cia nhling ngudi cé hiéu biét trung binh trong linh vyc k¥ thuét, dac biét
khi xem xét sang ché chi tiét dugc dé xuét & day. Thong thuong, cac hop chat theo
séng ché c6 hiéu qua trén pham vi liéu luong rong. Vi duy, khi diéu tri nguoi 16n, cac
lidu lwong tir 0,01 dén 1000 mg, tir 0,5 dén 100 mg, tr 1 dén 50 mg trén ngay, va tir
5 dén 40 mg trén ngay 1a cac vi du cua cac lidu lugng ma c6 thé dugce sir dung. Liéu
lurong khong gidi han 1a tir 10 dén 30 mg trén mot ngay. Liéu luong chinh x4c s& phu

thudc vao con duong st dung, dang trong d6 hop chét duoc st dung, dbi tuong dugc
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diéu tri, trong lugng co thé cua dbi tugng dugce diéu tri, kha dung sinh hoc cua (cac)
hop chét, doc tinh hép phu, phan phéi, chuyén hoa, va bai tiét (ADME) ctia (céac) hop

chét, sy vu tién va kinh nghiém cta bac sy tham gia diéu tri.

Bén canh cac thanh phén hoat hoéa, cac ché phém dugc nay co thé chua cac
chét mang dugc dung thich hop bao gém cac ta duoc va cac chét phu trg ma tao diéu
kién thuén loi dé bao ché cac hop chét hoat héa thanh cac ché phém ma c6 thé dugc
st dung lam thubc. Céc ché phém duogc bao ché dé sur dung qua dudng miéng co6 thé

duéi dang vién nén, vién bao dudng, vién nang hodc dung dich.

Céc ché pham dugc dé st dung qua dudng miéng c6 thé thu dugc bang cach
két hop cac hop chit hoat héa v6i cc ta duge ran, tiry chon nghién hén hop thu
duoc, va bao ché hén hop cula cac vién nang, sau khi bd sung cac chét phu tro thich
hop, néu mudn, dé thu dugc cac 151 vién nén hodc vién boc duong. Cac ta dugc thich
hop, cu thé 13, cac chit 1am déy nhu 1a duong, bao gém lactoza, sucroza, manitol,
hodc sorbitol; cac ché phém xenluloza, vi du, tinh bot ngd, tinh bdt mi, tinh bot gao,
tinh bot khoai tdy, gelatin, gom tragacan, metyl xenluloza, hydroxypropylmetyl-
xenluloza, natri cacboxymetyl-xenluloza (CMC), va/hodc polyvinylpyrolidon (PVP:
povidon). Néu mudn, cic chét phan rd c6 thé duoc bd sung vao, nhu Ia
polyvinylpyrolidon duoc lién két ngang, thach aga, hodc axit alginic hodc mudi cta

no6 nhu 1a natri alginat.

L3i vién boc dudng duoc tao ra véi cac 16p phu thich hgp. Véi muc dich nay,
cac dung dich duong co ddc co thé dugc st dung, ma co thé tlly chon chira gém
arabic, bot tan, polyvinylpyrolidon, gel cacbopol, polyetylen glycol (PEG), va/hodc
titan dioxit, cac dung dich son, va cac dung moi hitu co hodc cac hdn hop dung moi
thich hop. Cac thuéc nhuém hodc chat mau ¢6 thé duge bd sung vao 16p phu vién
nén hodc vién boc dudong dé nhan dién hodc dé dinh rd dic diém cta cac cach két

hop khac nhau cua cac liéu lwong hop chét c6 hoat tinh.

Céc ché phim dugc ma co6 thé dugc st dung qua duong ubng bao gdm cac
vién nang lap khép lam bang gelatin, cling nhu céc vién nang kin, mém lam bing
gelatin, va chit 1am déo, nhu 1a glyxerol hodc sorbitol. Cac vién nang lap khép c6
thé chtra céc thanh phan hoat héa tron 13n véi chét 1am day nhu 13 lactoza, cac chat
két dinh nhu 13 tinh bot, va/hodc cac chét bdi tron nhu 13 bdt talc hodc magie stearat
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va, tiy chon, céac chét 1am 6n dinh. Trong céc vién nang mém, cac hop chit hoat hoa
¢6 thé dugc hoa tan hoic treo lo ling trong cac chét long thich hgp, nhu 1a céc dau
béo, parafin 16ng, hodc céc polyetylen glycol (PEG) 1éng. Ngoai ra, cac chét 1am 6n

dinh c6 thé dugc bo sung vao.
II. Cac dinh nghia chung

Mic du céc thuat ngfr cu thé dugc st dung & day, nhung chung dugc st dung
theo cach hiéu chung va chi dé mo ta, va khong nhim muc dich gi6i han séng ché.
Trir khi duoc dinh nghia khac, tt ca cac thuét ngir k¥ thuat va khoa hoc duoc su
dung & diy c6 cung mot nghia nhu thuong dugc hidu boi nguoi ¢ hiéu biét trung

binh trong linh vuc k¥ thuit ma sang ché nay thudc vé.

Trong khi céc thudt ngit sau li€n quan dén céac hop chét c6 Cong thire (1) dugc
tin 1a duge hidu rd boi ngudi ¢ hiéu biét trung binh trong linh vyc k¥ thuét, cac dinh
nghia sau day duogc dua ra dé giup giai thich dbi twong bao hd duge boc ‘16 trong
sang ché. Cac dinh nghia nay duoc chu dinh dé b6 sung va minh hoa, khong phai dé
loai trir, cdc dinh nghia ma s€ rd rang d6i v6i ngudi co hiéu biét trung binh trong linh

vuc k¥ thuat khi xem xét sang ché.

Céc thuat ngit “duoc thé”, cho du trudc d6 c6 thuat ngit “tiry chon” hay
khong, va nhém thé, nhu dugc st dung & ddy, chi kha nang thay mdt nhém chire cho
nhém chie khac trén phéan t, mién 1 hoa tri cua tat ca cac nguyén to dugc gift
nguyén, nhu dugc danh gid cao boi ngudi ¢ hiéu biét trung binh trong linh vuc k¥
thuat. Khi hon mot vi trf trong bat ky chu tric cho truée nao c6 thé cé thé dugc thé
b&i hon mot nhom thé duge lya chon tir nhém cu thé, nhom thé c6 thé giéng nhau
hodc khac nhau & mdi vi tri. Cac nhom thé ciing c6 duge thé thém nira (vi dy, aryl
duoc thé c6 thé c6 nhom thé khéac ciia nd, nhu 12 nhém aryl khac, ma duge thé thém

& mot hodc nhi€u vi tri).

Noi ma cidc nhém thé hogc cac nhém lién két duoc xé4c dinh béi cac cong thire
hoa hoc thong thuong cua chung, duoc viét tlr trdi qua phai, chiing bao gdm nhu
nhau cdc nhom thé giéng nhau vé héa hoc ma cé duge tir viée viét cAu trac tir phai
qua trai, vi du, -CH>O- twong duwong véi -OCHa-; -C(=0)O- tuong duong Véi -
OC(=0)-; -OC(=0O)NR- tuong duong véi -NRC(=0)0O-, va tuong tu.
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Khi thuat ngit “duoc lya chon mdt cach doc 1ap” duge sir dung, cac nhom thé
chi d@én (vi du, cac nhém R, nhu 1a cac nhom Ri, R, va tuong tu, hodc cac bién sb,
nhu 13 “m” va “n”™), co thé 1a giéng nhau ho#c khac nhau. Vi dy, cd R1 vaRa ¢6 thé 1a
c4c nhom thé alkyl, hodc Ry ¢6 thé 14 hydro va R ¢6 thé 12 nhom thé alkyl, va tuong

tu.

Céc thuét ngit mao tur chi sb it khi duoc st dung dé chi cac nhém thé & day,
nghia 1a it nhat mot. Vi dy, noi ma hop chét duoc thé béi alkyl hodc aryl, hop chét 1a
nhém thé tuy chon véi it nhét mot alkyl va/hodc it nhit mot aryl. Hon nita, noi ma
nhém chirc duoc thé boi nhom thé R, nhém nay co thé dugc goi 1a “nhém thé R.”
Noi ma nhém chire 12 nhém thé R, nhém chire duge thé béi it nhat mot nhom thé R
va mdi nhom thé R ¢ thé khac nhau hoic khong.

Céi tén “R” hodc nhom sé& thudng ¢ cau tric ma dugc nhén ra trong linh vue
k¥ thuat twong ng v6i nhém c6 tén do, trir khi dugc ndi khac di ¢ day. Nham muc
dich minh hoa, cac nhém “R” tiéu bi€u nhat dinh nhu da dugc dua ra ¢ trén dugc

dinh nghia duéi day.

Céc phan md ta cac hop chét cua sang ché bi gi6i han béi cac nguyén tic lién
két hoa hoc di biét dbi véi nhimg ngudi ¢6 hiéu biét trung binh trong linh vuc k§y
thudt. Theo d6, noi ma nhém c6 thé dugc thé boi mot hoge nhiéu nhém thé, céc thé
nhu vady dugc lya chon dé tuan theo cac nguyén tac lién két héa hoc va dua ra cac
hop chit vén da khong bén va/hodc s& duge biét dén dbi véi ngudi c6 hiéu biét trung
binh trong linh vyc k¥ thuét cling c6 kha nang khong bén trong cac didu kién thuong,
nhu 13 trong nudGe, trong méi truong trung tinh va mot s6 diéu kién sinh 1y hoc da
biét. Vi duy, xycloheteroalkyl hodc heteroaryl dugc gfn voi phan con lai cia phén t
thong qua vong di nguyén tir tudn theo cac nguyén téc lién két hoa hoc da biét ddi
v6i nhitng nguoi cé hiéu biét trung binh trong linh vuc k¥ thuat do d6 tranh dugc céc
hop chét vén da khong bén.

Trir khi dugc dinh nghia rd rang khac di, “nhom thé,” nhu dugc st dung &
day, bao gom nhém chire dugc lya chon tir mot hodc nhiéu nhém chire sau, ma duogc

dinh nghia & day:
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Thuat ngit hydrocacbon, nhu dugc st dung & day, chi dén nhém héa hoc bat
ky bao gébm hydro va cacbon. Hydrocacbon c6 thé duoc thé hoac khong duoc thé.
Nhu s& duge biét dén déi v6i ngudi c6 hiéu biét trung binh trong linh vuc k¥ thudt,
tAt ca cac hoa tri phai dugc thda man trong khi thuc hién bét ky su thé nao.
Hydrocacbon c6 thé 1a khong no, no, phan nhanh, khong phan nhéanh, vong, da vong,
hodc di vong. Cac hydrocacbon minh hoa duoc dinh nghia thém dué6i déy va bao
gém, vi dy, metyl, etyl, n-propyl, isopropyl, xyclopropyl, talyl, vinyl, n-butyl, tert-
butyl, ethynyl, xyclohexyl, va tuong tu.

Thuat ngtt “alkyl,” minh n6 hodc 1a mot phan ciia nhém thé khéc, trir khi
duoc noéi khac di, nghia 1a nhém hydrocacbon mach thang (tirc 1a khong phan nhanh)
hoic mach nhéanh, khéng vong hodc c¢6 vong, hodc su Kkét hop gilta chung, ma c6 thé
12 no hoan toan, khong no véi mot ndi da hodc nhiéu ndi da va c6 thé bao gém cac
nhém hai héa tri va nhiéu hoéa tri, c6 sb nguyén t cacbon dugc ky hiéu (tac la Ci-
C10 nghia 1a tor mot dén muoi nguyén tir cacbon, bao gém 1,2,3,4,5,6,7,8,9,va
10 cacbon). Theo cac phuong an cu thé, thuat ngit “alkyl” chi dén Ci-20, bao gdm 1,
2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, va 20 cacbon, cac géc
hydrocacbon thang (tuc 13, “mach thang”), phan nhanh, hodc ¢6 vong, no hodc it
nhit no mét phan va trong mot s6 truong hop khong no hoan toan (tirc 13, ankenyl va
ankynyl) din xuét tir nhém chirc hydrocacbon chira tir mot dén hai muoi nguyén tir

cacbon bang cach loai bd mot nguyén tir hydro.

Cac nhém hydrocacbon no ti€u biéu bao gdm, nhung khong gidi han &, metyl,
etyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, sec-pentyl,
isopentyl, neopentyl, n-hexyl, sec-hexyl, n-heptyl, n-octyl, n-decyl, n-undexyl,
dodexyl, xyclohexyl, (xyclohexyl)metyl, xyclopropylmetyl, cac dong ding va céc

d6ng phan ciia chiing.

“Phan nhanh” chi dén nhém alkyl trong d6 nhém alkyl thap, nhu 13 metyl,
etyl hodc propyl, dugc gén voi mach alkyl thing. “Alkyl thap” chi dén nhom alkyl
co tir 1 dén khoang 8 nguyén tir cacbon (tic 1a, alkyl Ci-s), vi du, 1, 2, 3, 4,5,6,7,
hoic 8 nguyén tr cacbon. “Alkyl cao” chi dén nhém alkyl c6 khoang tir 10 dén
khoang 20 nguyén tir cacbon, vi dy, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, hoac 20

nguyén tu cacbon. Theo cac phuong an nhit dinh, “alkyl” chi dén, cu thé 13, cac

-37-



33291

mach alkyl mach thing Ci.s. Theo phuong an khac, “alkyl” chi dén, cu thé 13, cac
mach alkyl mach phan nhanh Cj.s.

Céc nhém alkyl c6 thé tiry chon duoc thé (“alkyl dugc thé”) bdi mot hodc
nhiéu nhém thé alkyl, ma c6 thé gidng nhau hoic khac nhau. Thuét ngir “nhém thé
alkyl” bao gdm nhung khong gi6i han ¢ alkyl, nhom alkyl duoc thé, halo, arylamino,
axyl, hydroxyl, aryloxyl, ankoxyl, alkylthio, arylthio, aralkyloxyl, aralkylthio,
cacboxyl, ankoxycacbonyl, oxo, va xycloalkyl. C6 thé chén tiy chon doc theo mach
alkyl mdt hodc nhiéu nguyén tit oxy, luu huynh hodc nguyén tir nito duoc thé hoic
khong duoc thé, trong d6 nhém thé nito 12 hydro, alkyl thap (& day con dugc goi 1a
“alkylaminoalkyl”), hodc aryl.

Vi viy, nhu duoc st dung ¢ day, thudt ngir “alkyl dugc thé” bao gdm cac
nhém alkyl, nhu dugc dinh nghia & day, trong d6 mot hodc nhiéu nguyén tir hodc
nhém chite ctia nhom alkyl dugc thé béi nguyén tir hodc nhém chire khac, vi dy, bao
gbm alkyl, alkyl dugc thé, halogen, aryl, aryl duoc thé, ankoxyl, hydroxyl, nitro,

amino, alkylamino, dialkylamino, sunfat, va mecapto.

Thuét ngir “heteroalkyl,” riéng 1é hodc khi két hop vé6i thuat ngit khéc, trir khi
dugc noi khac di, nghia 1a nhéom hydrocacbon bén mach thang hodc mach nhéanh,
hodc cé vong, hodc cac cach két hop cua chﬁng, gdm c6 it nhit mot nguyén tur
cacbon va it nhat mét di nguyén tr dugc lya chon tir nhém bao gém O,N,P,Sivas,
va trong d6 cac nguyén tir nito, phét pho, va luu huynh c6 thé tily chon dugc oxy héa
va di nguyén ti nito ¢ thé tily chon duoc tao thanh bazo béc bbn. (Cac) di nguyén
t O, N, P va S va Si c6 thé duge dit & vi tri bén trong bét ky cia nhém heteroalkyl
hodc & vi tri ma & d6 nhém alkyl duoc gén voi phén con lai ctia phan t. Cac vi du
bao gdm, nhung khong giéi han &, -CH-CH»-O-CHs, -CH>-CH»-NH-CHs,
-CH,-CH»-N(CH3)-CHs, -CH»-S-CH>-CHjs, -CH»-CHa5-S(O)-CHs,
-CH-CH2-S(0O)2-CHs, -CH=CH-0O-CHjs, -Si(CH3)s, -CH»-CH=N-OCH3,
-CH=CH-N(CH3)- CHs, O-CH3, -O-CH>-CH3, va -CN. Lén dén hai hoic ba di
nguyén tir ¢6 thé lién tiép, vi du nhu 1 -CH,-NH-OCH; va -CH,-0-Si(CHa)s.

Nhu dugc mo ta nhu trén, cdc nhom heteroalkyl, nhu duge st dung & déy, bao
gdm cac nhém ma dugc gfn v6i phan con lai ciia phan ti thong qua di nguyén ti,
nhu 1a -C(O)NR’, -NR’R”, -OR’, -SR, -S(O)R, va/hodc —S(0O2)R’. Noi ma
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“heteroalkyl” dugc trich dan, theo sau su trich din cta cac nhom heteroalkyl cu thé,
nhu 12 -NR’R hoic tuong tu, s€ dugc hiéu 1a cac thuat ngit heteroalkyl va -NR’R” 1a
khéng du thira hodc loai tru 14n nhau. Ping hon 13, cac nhom heteroalkyl cu thé
duoc trich din dé bd sung tinh ro rang. Vi vy, thuat ngir “heteroalkyl” khong nén
duoc hiéu & day 1a loai trir cac nhom heteroalkyl cu thé, nhu 1a -NR'R” hoic tuong
tu.

“Cé vong” va “xycloalkyl” dé chi hé thdng vong khong thom vong don hodc
vong da gém 3 dén khoang 10 nguyén t& cacbon, vi du, 3, 4, 5, 6, 7, 8, 9, hodc 10
nguyén tir cacbon. Nhom xycloalkyl co thé tiy chon khong no mot phan. Nhom
xycloalkyl ciing ¢6 thé tiry chon dugc thé bai nhém thé alkyl nhu dugc dinh nghia &
day, oxo, va/hodc alkylen. Co thé chén tuy chon doc theo mach alkyl vong mot hodc
nhiéu nguyén tir oxy, luu huynh hodc nguyén tir nito dugc thé hogc khong duoc thé,
trong d6 nhom thé nito 13 hydro, alkyl khong dugc thé, alkyl dwoc thé, aryl, hoic
aryl dugc thé, vi vy tao ra nhom di vong. Cac vong xycloalkyl vong don tiéu biéu
bao gdm xyclopentyl, xyclohexyl, va xycloheptyl. Cac vong xycloalkyl vong da bao
gdm adamantyl, octahydronaphtyl, decalin, camphor, camphan, va noradamantyl, va

céc hé théng vong két hop, nhu 1a dihydro- va tetrahydronaphthalen, va tuong tu.

Thuét ngit “xycloalkylalkyl,” nhu dugc sir dung & ddy, chi dén nhom
xycloalkyl nhu dugce dinh nghia & day nhu trén, ma dugc gin véi nhém chice phén t
me thong qua nhém alkyl, cling nhu dugc dinh nghia & trén. Vi du cua cac nhom

xycloalkylalkyl bao gbm xyclopropylmetyl va xyclopentyletyl.

Thuét ngft “xycloheteroalkyl” hodc “heteroxycloalkyl” chi dén hé thdng vong
khong thom, hé théng vong khong no hodc khéng no mot phan, nhu 1a hé théng
vong dugc thé hoic khong dugc thé ¢6 3- dén 10 canh, bao gém mot hodc nhiéu di
nguyén tr, ma co thé giéng nhau hodc khic nhau, va dugc lya chon tir nhém bao
gdm nito (N), oxy (0), luu huynh (S), phét pho (P), va silic (Si), va tiry chon c6 thé

bao gobm mot hodc nhicu lién ket do.

Vong xycloheteroalkyl co thé tuy chon duoc két hop hodc duge gdn véi cac

vong xycloheteroalkyl khéc va/hogc cac vong hydrocacbon khong thom. Céac vong di

vong bao gém cac vong c6 tor mot dén ba di nguyén tir dugc lya chon doc lap tur oxy,

luu huynh, va nito, trong d6 cac di nguyén tir nito va Iuu huynh co thé tily chon dugc
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oxy hoéa va di nguyén tu nito co thé tiy chon dugc tao thanh bazo béc bdn. Theo cac
phuong an nhét dinh, thuat ngit di vong chi dén vong khong thom ¢6 5, 6, hoac 7
canh hodc nhom vong da trong do it nhat mot nguyén tr cia vong la di nguyén tir
duoc lya chon tir O, S, va N (trong d6 di nguyén tir nito va luu huynh co thé tuy
chon dugc oxy héa), bao gém, nhung khong giGi han ¢, nhom hai hodc ba vong, bao
gbm céc vong séu canh dugc két hop co tir mot dén ba di nguyén tir dugc lya chon
doc 1ap tir oxy, luu huynh, va nito, trong d6 (i) mdi vong 5 canh co tir 0 dén 2 lién
két doi, m&i vong 6 canh ¢6 tir 0 dén 2 lién két doi, va mdi vong 7 canh c6 tir 0 dén 3
lién két @64, (ii) di nguyén it nito va luu huynh ¢ thé tuy chon dugc oxy hoa, (iii) di
nguyén tr nito co thé tuy chon dugc tao thanh bazo béc bbn, va (iv) vong bat ky
trong sd cac vong di vong & trén c6 thé duoc két hop vao vong aryl hodc heteroaryl.
Céac hé théng vong xycloheteroalkyl tiéu bidu bao gdm, nhung khong gi6i han &
pyrolidinyl, pyrolinyl, imidazolidinyl, imidazolinyl, pyrazolidinyl, pyrazolinyl,
piperidyl, piperazinyl, indolinyl, quinuclidinyl, morpholinyl, thiomorpholinyl,

thiadiazinanyl, tetrahydrofuranyl, va tuong tu.

Céc thuat ngit “xycloalkyl” va “xycloheteroalkyl”, minh chiing hodc khi két
hop v6i céac thuat nglt khéc, trir khi duoc noi khac di, thé hién cac bién thé c6 vong
14n luot cta “alkyl” va “heteroalkyl®. Ngoai ra, dbi voi xycloheteroalkyl, di nguyén
ttr ¢6 thé chiém vi tri ma & d6 di vong dugc gén voi phan con lai ctia phan tir. Cac vi
du cua xycloalkyl bao gdm, nhung khéng gi¢i han &, xyclopentyl, xyclohexyl, 1-
xyclohexenyl, 3-xyclohexenyl, xycloheptyl, va tuong tu. Cac Vi du cua
xycloheteroalkyl bao gbm, nhung khong gidi han &, 1-(1,2,5,6-tetrahydropyridyl), 1-
piperidinyl,  2-piperidinyl, 3-piperidinyl, 4- morpholinyl, 3-morpholinyl,
tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, tetrahydrothien-2-yl, tetrahydrothien-3-
yl, 1 -piperazinyl, 2-piperazinyl, va twong twy. Cac thudt ngi “xycloalkylen” va
“xycloheteroalkylen” @ chi cac din xuét hoa tri hai lan lugt clia xycloalkyl va

xycloheteroalkyl.

Nhoém alkyl khong no 12 nhém c6 mot hodc nhiéu lién két doi hodc lién két
ba. Vi du cua cac nhom alkyl khong no bao gbm, nhung khong gidi han ¢, vinyl, 2-
propenyl, crotyl, 2-isopentenyl, 2-(butadienyl), 2,4-pentadienyl, 3-(1,4-pentadienyl),
etynyl, 1- va 3-propynyl, 3-butynyl, va cac ddng ddng va cac ddng phan cao. Céac
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nhom alkyl ma bi gigi han & cac nhém hydrocacbon dugc 14y tén 1a “homoalkyl.”

Cu thé hon 13, thuat ngit “alkenyl” nhu dugc st dung & day chi dén nhom hoa
tri mot dan xuét tir nhém chitc hydrocacbon Ci20 mach thing hozc phan nhanh ¢ it
nhit mot lién két d6i cacbon-cacbon biang cach loai bd mot phan ti hydro. Cac nhém
ankenyl bao gém, vi du, ethenyl (ttrc 13, vinyl), propenyl, butenyl, 1-metyl-2-buten-
1-yl, pentenyl, hexenyl, octenyl, alenyl, va butadienyl.

Thuét ngit “xycloalkenyl” nhu dugc sit dung & day chi dén hydrocacbon c6
vong chira it nht mot lién két d6i cacbon-cacbon. Vi du cta cac nhom xycloankenyl
bao gdbm xyclopropenyl, xyclobutenyl, xyclopentenyl, xyclopentadiene,
xyclohexenyl,  1,3-xyclohexadiene,  xycloheptenyl,  xycloheptatrienyl, ~ va

xyclooctenyl.

Thuit ngit “ankynyl” nhu dugc st dung & day chi dén nhom hoa tri mét dan
xuét tir hydrocacbon Ci.20 mach thing hodc phan nhanh véi s6 ky hiéu 12 sé nguyén
tir cacbon chua it nhat mét lién két ba cacbon-cacbon. Vi du cta “ankynyl” bao gém
cac nhém ethynyl, 2-propynyl (propargyl), 1-propynyl, pentynyl, hexynyl, va
heptynyl, va tuong tu.

Thuét ngit “alkylen” riéng minh n6 hodac mot phin cta nhém thé R khac chi
dén nhom hydrocacbon béo hoéa tri hai mach thing hodc phan nhénh dan xuét tir
nhom alkyl co tu 1 dén khoang 20 nguyén ti cacbon, vidy, 1,2,3,4,5,6,7, 8,9,
10, 11, 12, 13, 14, 15, 16, 17, 18, 19, hodc 20 nguyén tir cacbon. Nhom alkylen c6
thé 1a mach thang, phan nhanh hogc ¢6 vong. Nhom alkylen cling c6 thé 1a tiy chon
khong no va/hodc dugce thé béi mot hoge nhidu “nhém thé alkyl.” C6 thé chén ty
chon doc theo nhém alkylen mot hodc nhiéu nguyén tir oxy, luu huynh hodc nguyén
it nito dwoc thé hodc khong duge thé (¢ day con duge goi 1a “alkylaminoalkyl”),
trong d6 nhom thé nito 13 alkyl nhu duge md ta trude d6. Cac nhom alkylen duge 14y
lam vi du bao gdbm metylen (~CH>-); etylen (~CH>—CHa-); propylen (—(CH2)s-);
xyclohexylen (-CgHio—); -CH=CH-CH=CH—; -CH=CH-CH>—; -CH,CH,CH>CHa-,
-CH,CH=CHCH2>-, -CH2CsCCHz-, -CH,CH>CH(CH2CH2CH3)CH>-,
-(CH2)q-N(R)-(CHa)r—, trong d6 mdi q va r doc 1ap 1a s6 nguyén tir 0 dén khoang 20,
vidu,0,1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, hodc 20, vaR 1a
hydro hodc alkyl thip; metylendioxyl (-O—CH>—O-); va etylenedioxyl (-O-(CH2)>-
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O-). Nhém alkylen c6 thé c6 khoang 2 dén khoang 3 nguyén tir cacbon va ¢6 thé co
thém 6-20 nguyén tir cacbon. Thong thuong, nhoém alkyl (hodc alkylen) s€ co tur 1
dén 24 nguyén tir cacbon, v6i cdc nhém c6 10 nguyén tir cacbon hogc it hon la mot

s6 phuong 4n cla séng ché. “Alkyl thap” hodc “alkylen thap” 12 nhém alkyl hodc

alkylen mach ngan hon, thudng c6 tdm nguyén tir cacbon hodc it hon.

Thuit ngtt “heteroalkylen” riéng minh né hodc 1a mot phan ciia nhém thé R
khac nghia la nhom hoa tri hai dugc dan xudt tir heteroalkyl, nhu duoc léy lam vi du,
nhung khong giéi han béi, -CHa-CHz-S-CH>-CHa- va -CH»-S-CH>-CH2-NH-CHo-.
Pdi v6i cac nhom heteroalkylen, di nguyén tit cling c6 thé chiém vi tri mot hodc ca
hai ddu mach (vi dy, alkylenoxo, alkylendioxo, alkylenamino, alkylendiamino, va
teong tu). Thém nita, dbi vé6i cac nhom lién két alkylen va heteroalkylen, khong c6
sw dinh huéng cia nhom lién két nao duge biéu thi boi chidu ma trong d6 cong thirc
ctia nhém lién két duge viét. Vi du, cong thirc -C(O)OR’- thé hién ca -C(O)OR’- va
—R’OC(0O)-.

Thuét nglt “aryl”, trlr khi dugc ndi khéc di, nghia la nhém thé hydrocacbon
thom ma c6 thé 12 vong don hoic cac vong da (nhu 14 tir 1 dén 3 vong), ma dugc két
hop cung nhau hodc dugc lién két héa tri v6i nhau. Thudt ngit “heteroaryl” chi dén
cac nhém (hodc cac vong) aryl ma chira tir mot dén bdn di nguyén tr (trong mdi
vong riéng biét trong truong hop cia cac vong da) dugc lya chon tir N, O, va S,
trong d6 c4c nguyén t nito va luu huynh tiy chon duoc oxy héa, va (cac) nguyén tur
nito tiy chon dugc tao thanh bazo béc bén. Nhom heteroaryl c6 thé duge gén véi
phan con lai ctia phan ti thong qua cacbon hodc di nguyén tir. Cac vi du khong gidi
han cua aryl va cac nhodm heteroaryl bao gdm phenyl, 1-naphtyl, 2-naphtyl, 4-
biphenyl, 1-pyrolyl, 2-pyrolyl, 3-pyrolyl, 3-pyrazolyl, 2-imidazolyl, 4-imidazolyl,
pyrazinyl, 2-oxazolyl, 4-oxazolyl, 2-phenyl-4- oxazolyl, 5-oxazolyl, 3-isoxazolyl, 4-
isoxazolyl, 5-isoxazolyl, 2-thiazolyl, 4-thiazolyl, 5- thiazolyl, 2-furyl, 3-furyl, 2-
thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidyl, 4- pyrimidyl, 5-
benzothiazolyl, purinyl, 2-benzimidazolyl, 5-indolyl, 1-isoquinolyl, 5- isoquinolyl,
2-quinoxalinyl, 5-quinoxalinyl, 3-quinolyl, va 6-quinolyl. Cac nhom thé cho mdi aryl
va céc hé théng vong heteroaryl dugce néi & trén duge lya chon tir nhom cac nhém

thé chp nhan dugc dwgc mo t& dudi day. Cac thuat ngit “arylen” va “heteroarylen”
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chi dén cac dang hoéa tri hai lan luot ciia aryl va heteroaryl.

Dé ngin gon, thuat ngit “aryl” khi dugc st dung két hop v6i cac thuat ngit
khéac (vi du, aryloxy, arylthioxy, arylalkyl) bao gdm ca cac vong aryl va heteroaryl
nhu duoc dinh nghia & trén. Vi vay, cac thudt ngit “arylalkyl” va “arylheteroalkyl”
c6 y nghia bao gdm cac nhém trong d6 nhém aryl hodc heteroaryl dugc gan voi
nhém alkyl (vi du, benzyl, phenetyl, pyridylmetyl, furylmetyl, va tuong tu) bao gbm
cac nhom alkyl trong d6 nguyén tir cacbon (vi du, nhém metylen) dugc thé boi, vi
dy, nguyén tir oxy (vi du, phenoxymetyl, 2-pyridyloxymetyl, 3-(1-naphtyloxy)prdpyl,
va tuong tu). Tuy nhién, thudt ng@t “haloaryl,” nhu duoc sir dung ¢ déy la dé noi dén

chi cac aryl dugc thé b&i mot hodc nhiu halogen.

Noi ma heteroalkyl, xycloheteroalkyl, hoéc heteroaryl bao gbm céc sb cu thé
cua cac canh (vi du “3 dén 7 canh”), thuit ngit “canh” chi dén nguyén tir cacbon

hodc di nguyén tur.

Hon nita, cu tric thuong duoc biéu dién bang cong thirc:

=

hodc

nhu dugce st dung & day chi dén céu trac vong, vi du, nhung khong giéi han & 3-
cacbon, 4-cacbon, 5-cacbon, 6-cacbon, 7-cacbon, va tuong tu, hop chit béo va/hoic
thom c6 vong, bao gdbm cdu trac vong no, ciu tric vong no mot phan, va cau tric
vong khong no, bao gdm nhém thé R, trong d6 nhém R ¢6 thé c6 mat hodc ving mit,
va khi ¢6 mat, mot hodc nhiéu nhém R mdi nhom cé duge thé trén mot hoic nhiéu
nguyén tir cacbon c6 sén clia ciu trac vong. Su c6 mit hodc vang mit cia nhém R va
s6 lugng nhém R duge x4c dinh bing gia tri cua bién sb “n,” ma la s6 nguyén
thuong co gia tri tir 0 dén sb luong nguyén tir cacbon trén vong c6 sén dé thé. Mai
nhém R, néu nhiéu hon mét, dugc thé trén cacbon c6 sin cua ciu tric vong hon 1a
trén nhém R khac. Vi du, cdu triac & trén trong d6 n c6 gid tri tir 0 dén 2 s& bao gdm

céc nhém hop chét bao gdm, nhung khong gici han 6:
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va tuong tu.

DPuong nét dit bicu dién lién ket trong cdu triic vong chi ra rang lién ket d6 co
thé c6 mit hodc ving mit trong vong. Ttc 14, duong nét dut bicu dién lién ket trong
cAu tric vong chi ra ring cau tric vong dugce lua chon tir nhém bao gdm cau truc

vong no, cau tric vong no mdt phan, va cau trac vong khong no.
Ky hiéu ( "W ) chi diém gén ciia nhém chirc véi phan con lai cia phén tu.
Khi nguyén tir dugce dat tén cua vong thom hodc vong thom di vong dugce xac

dinh 13 “c6 mit,” nguyén ti dugc dit tén dugce thé bé‘lng lién két truc tiép.

Mbi thuat ngtt néu trén (vi du , “alkyl,” “heteroalkyl,” “xycloalkyl, va
“xycloheteroalkyl”, “aryl,” “heteroaryl,” “photphonat,” va “sunfonat” cling nhu cac
dan xuét hoa tri hai cia chiing) c6 nghia 13 bao gbm ca dang dugc thé va khong duoc
thé cia nhém duge chi ra. Cac nhém thé tuy chon cho mdi loai nhém duoc dé xuit
duoi day.

Cac nhém thé cho cac nhom din xuét héa tri mot va hoa tri hai cta alkyl,
heteroalkyl, xycloalkyl, xycloheteroalkyl (bao gdm cac nhom thuong duge goi 1a
alkylen, alkenyl,  heteroalkylen,  heteroalkenyl,  ankynyl,  xycloalkyl,
xycloheteroalkyl, xycloalkenyl, va heteroxycloankenyl) c6 thé 1a mot hodc nhiéu
trong sb cic nhém da dang duge lya chon tir, nhung khong gidi han &: -OR’, =0,
=NR’, =N-OR’, -NR’R”, -SR’, -halogen, -SiR’R”R’”, -OC(O)R’, -C(O)R’, -CO2R’,-
C(O)NR’R”, -OC(O)NR’R”, -NR”C(O)R’, -NR’-C(O)NR"R’”, -NR”C(O)OR’, -
NR-C(NR’R”)=NR’”, -S(O)R’, -S(O)R’, -S(O)zNR’R”, -NRSO;R’, -CN va -NOz
v6i sd luong tir khong dén (2m’+1), trong d6 m’ 13 tong s6 nguyén tir cacbon trong
cac nhém nay. Mbi nhéom R’, R”, R va R™ ¢o thé doc 1ap chi dén hydro,
heteroalkyl dugc thé hodc khong dugc thé, xycloalkyl dugc thé hoic khong dugc
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thé, xycloheteroalkyl duoc thé hodc khong duoc thé, aryl dugc thé hodc khong duge
thé (vi du, aryl dugc thé bang 1-3 halogen), cic nhém alkyl, alkoxy hodc thioalkoxy
duoc thé hodc khong duge thé, hodc cac nhéom arylalkyl. Nhu duge st dung & day,
nhom“alkoxy” 14 alkyl dugc gin véi phén con lai ctia phan t& qua oxy hoa tri hai.
Khi hop chét cua séng ché bao gém hon mdt nhém R, vi du, mdi nhém R duoc lua
chon doc lap 1a mdi nhém R’, R”, R>” va R khi hon mot nhom nay c¢6 mét. Khi R’
va R” dugc gin v6i cling mot nguyén tir nito, ching ¢6 thé dugc két hop véi nguyén
tt nito dé tao nén vong 4, 5, 6, hodc 7 canh. Vi dy, -NR’R” ¢6 nghia 1a bao gém,
nhung khong giGi han 6, 1- pyrolidinyl va 4-morpholinyl. Tu phén thao luin & trén
vé céc nhom thé, nguoi co hiéu biét trung binh trong linh vuc k§ thuat s& hiéu rang
thuat ngit “alkyl” c6 nghia 1a bao gdm cac nhém c6 chira cac nguyén tir cacbon lién
két v6i cac nhoém khong phai 12 cac nhém hydro, nhu 1a haloalkyl (vi dy, -CF3 va -
CH,CF3) va axyl (vi du, -C(O)CHs, -C(O)CF3, -C(O)CH20CH3, va tuong tu).

Tuong ty vGi cdc nhom thé dugc mo ta cho cac nhom alkyl & trén, cdc nhom
thé dugc iy 1am vi du cho cac nhém aryl va heteroaryl (cling nhu cac dan xuét hoa
tri hai cia chung) bi bién dbi va duoc lua chon tir, vi du: halogen, -OR’, -NR’R”, -
SR’, -SiR’R”R’”, -OC(O)R’>, -C(O)R’, -CO:R’, -C(O)NR’R”, -OC(O)NR’R”, -
NR”C(O)R’, -NR’-C(O)NR”R’”, -NR”C(O)OR’, -NR-C(NR’R”R’”)=NR’”,
-NR-C(NR’R”)=NR’” -S(O)R’, -S(O)2R’, -S(O)2NR’R”, -NRSOzR’, -CN va -NOg,
-R’, -N3, -CH(Ph)y, floro(Ci-Cs)alkoxo, va floro(Ci-Cs)alkyl, voi s6 luong tir khong
dén téng cac héa tri mo trén hé théng vong thom; va noi ma R’, R”, R>” va R” ¢o
thé duoc lwa chon ddc 14p tir hydro, alkyl dugc thé hoac khong duogc thé, heteroalkyl
duoc thé hoac khong duoc thé, xycloalkyl dugc thé hoic khong duoc thé,
xycloheteroalkyl dugc thé hodc khong duoc thé, aryl duge thé hodc khong duoc thé
va heteroaryl dugc thé hodc khong dugc thé. Khi hop chét ciia sang ché bao gdm hon
mét nhém R, vi du, mdi nhém R duoce lwa chon doc 1ap 1a mdi nhém R’, R”, R>” va
R>” khi hon mdt nhém trong sé cac nhém nay ¢ mit.

Hai trong s6 cac nhém thé trén cac nguyén tir gan ké ctia vong aryl hodc
heteroaryl c6 thé tily chon tao nén vong c6 cong thirc -T-C(O)-(CRR”)q-U-, trong d6
T va U la -NR-, -O-, -CRR’- riéng biét hodc duogc li€n két bang lién két don, va q 1a

s6 nguyén tir 0 dén 3. Ngoai ra, hai trong s6 cac nhom the trén cdc nguyén tir gén ké
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cta vong aryl hodc heteroaryl co thé tily chon duoc thé boi nhom thé c6 cong thirc -
A-(CHa)-B-, trong d6 va B 1a -CRR’-, -O-, -NR-, -S-, -S(O)-, -S(O)2-, -S(O)2NR’-

riéng biét hodc dugc lién két bang lién két don, var 1a s& nguyén tir 1 dén 4.

Mdt trong sb cac lién két don ctia vong méi duge tao ra nhu vy c6 thé ty
chon dugc thé boi lién két doi. Ngoai ra, hai trong sd cac nhém thé trén cac nguyén
tir gin ké ctia vong aryl hodc heteroaryl c6 thé tiy chon dugc thé boi nhém thé cé
cong thirc -(CRR”)s-X’- (C”R’”)q-, trong d6 s va d 1a céc s6 nguyén doc 1ap tir 0 dén
3, va X’ 1a -O-, -NR’-, -S-, -S(0)-, -S(0)2-, hodc -S(O)NR’-. Cac nhém thé R, R,
R va R>” ¢6 thé duoc lua chon doc 1ap tir hydro, alkyl dugc thé hoac khong dugc
thé, xycloalkyl duoc thé hoic khong duoc thé, xycloheteroalkyl duoc thé hoic khong
duoc thé, aryl dugc thé hoic khong duge thé, heteroaryl dugc thé hodc khong duge
the.

Nhu duoc sir dung & day, thudt nglt “axyl” chi dén nhom axit hitu co trong d6
OH ctia nhém cacboxyl da dugc thé boi nhoém thé khac va c6 cong thirc chung
RC(=0)-, trong d6 R 1a nhom alkyl, alkenyl, ankynyl, aryl, cacbocylic, di vong, hoac
nhom di vong thom nhu dugc dinh nghia & day). Hiéu theo cach thong thuong, thuét
ngit “axyl” cu thé bao gbm cac nhém arylaxyl, nhu 12 nhom 2-(furan-2-yl)axetyl)- va
2-phenylaxetyl. Vi du cu thé vé& cac nhom axyl bao gébm axetyl va benzoyl. Céac
nhom axyl ciing dugc chi dinh dé bao gébm cac amit, -RC(=O)NR’, cac este,
-RC(=0)OR’, c4c xeton, -RC(=O)R’, va cac andehyt, -RC(=O)H.

Céc thuét ngit “ankoxyl” hodc “alkoxy” dugc su dung thé 13n nhau & day va
chi dén nhém no (tc 13, alkyl-O-) hodc khong no (tirc 13, alkenyl-O— va ankynyl-
O-) dugc gin v6i nhém chirc phan ti me thong qua nguyén tir oxy, trong d6 céac
thuat ngtt “alkyl,” “alkenyl,” va “ankynyl” nhu dugc mo ta trude d6 va co thé bao
gém cac mach oxo-hydrocacbon Ci-2o, théng, phin nhanh, hodc c6 vong, no hodc
khong no, bao gébm, vi du, metoxyl, etoxyl, propoxyl, isopropoxyl, n-butoxyl, sec-

butoxyl, fert-butoxyl, va n-pentoxyl, neopentoxyl, n-hexoxyl, va tuong tu.

Thut ngit “ankoxyalkyl” nhu dugc st dung & day chi dén alkyl-O-alkyl ete,

vi dy, nhom metoxyetyl hoac etoxymetyl.

-46-



33291

“Aryloxyl” chi &én nhém aryl-O- trong d6 nhom aryl nhu duge md ta trude
d6, bao gdm aryl duoc thé. Thuat ngit “aryloxyl” nhu dugc str dung & day co6 thé chi
dén phenyloxyl hodc hexyloxyl, va alkyl, alkyl dugc thé, halo, hodc ankoxyl,
phenyloxyl hodc hexyloxyl duogc thé.

“Aralkyl” chi dén nhom aryl-alkyl trong d6 aryl va alkyl nhu dugc moé ta
truée do, va duge bao gém aryl dugc thé va alkyl duoc thé. Cac nhém aralkyl duoc

14y 1am vi du bao gdm benzyl, phenyletyl, va naphtylmetyl.

“Aralkyloxyl” chi dén nhém aralkyl-O— trong d6 nhoém aralkyl nhu dugec mo
td trudc do. Nhom aralkyloxyl dugc ldy lam vi du 1a benzyloxyl, tic Ia,

CeHs-CH,-O-. Nhém aralkyloxyl c6 thé tily chon duoc thé.

“Alkoxycacbonyl” chi dén nhém alkyl-O-C(=0)-. Céc nhom alkoxycacbonyl
duge 14y 1am vi du bao gbém metoxycacbonyl, etoxycacbonyl, butyloxycacbonyl, va

tert-butyloxycacbonyl.

“Aryloxycacbonyl” chi dén nhom aryl-O-C(=0)—. Cac nhom aryloxycacbonyl

duogc lay 1am vi du bao gdm phenoxy- va naphthoxy-cacbonyl.

“Arankoxycacbonyl”  chi dén nhom  aralkyl-O-C(=0)-. Nhoém
Arankoxycacbonyl dugc 14y 1am vi du nhém 1a benzyloxycacbonyl.

“Carbamoyl” chi dén nhém amit c6 cong thac —C(=O)NHo..
“Alkylcacbamoyl” chi dén nhém R’RN-C(=0)- trong d6 mot trong sORvaR’1a
hydro va nhom khéc trong s6 R va R’ 1a alkyl va/hodc alkyl duoc thé nhu dwgc mod
ta trude d6. “Dialkylcacbamoyl” chi dén nhom R’RN-C(=0)- trong d6 mdi nhém R
va R’ 14 alkyl ddc 1ap va/hodc alkyl duoc thé nhu dugc md ta trude do.

Thuét ngir cacbonyldioxyl, nhu duoc sit dung & day, chi dén nhoém cacbonat

¢6 cbng thic -O-C(=0)-OR.

“Axyloxyl” chi dén nhom axyl-O- trong d6 axyl nhu duge mo ta trude do.

~, 6

Thuat nglt “amino” chi dén nhém —NH; va ciing chi dén nhém chira nito nhu
duoc biét dén trong linh vuc k§ thuat duge din xuAt tr amoniac bang cach thé mot

hodc nhiéu gbc hydro bang cc goc hiru co. Vi duy, cac thuat nglt “axylamino” va
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“alkylamino” 1an lwot chi dén cac gde hitu co thé N cu thé véi cac nhém thé axyl va
alkyl.

“Aminoalky]l” nhu dugc st dung & day chi dén nhoém amino dwoc lién két
cong hoa tri véi cdu ndi alkylen. Cu thé hon 13, cdc thuat ngit alkylamino,
dialkylamino, va trialkylamino nhu dugc st dung & déy lan luot chi dén mot, hai,
hoidc ba, nhém alkyl, nhu dugc dinh nghia trude do, duge ga"ln vGi nhom chirc phéan
ttr me thong qua nguyén tir nito. Thuat ngir alkylamino chi dén nhom c6 céu tric —
NHR’ trong d6 R’ 1a nhém alkyl, nhu duge dinh nghia truée do; trong khi do thuat
ngit dialkylamino chi dén nhom c6 cau trac -NR’R”, trong d6 mdi R* va R” dugc
lya chon ddc 1ap to nhém bao gbm cac nhém alkyl. Thuat ngit trialkylamino chi dén
nhém c6 chu truc -NR’R”R’”, trong d6 mdi R’; R”, va R’ 1a duoc lya chon doc lap
tir nhom bao gébm cac nhém alkyl. Ngoai ra, R’, R”, va/hodc R’ cung nhau co6 thé
tiry chon 1a «(CHz)x— trong d6 k la s6 nguyén tir 2 dén 6. Cac vi dy bao gdm, nhung
khong gi6i han &, metylamino, dimetylamino, etylamino, dietylamino,
dietylaminocacbonyl, metyletylamino, isopropylamino, piperidino, trimetylamino, va

propylamino.

Nhom amino 1a -NR'R”, trong d6 R' va R” 1a thuong dugc lua chon tir hydro,
alkyl dugc thé hoic khong dugc thé, heteroalkyl dugc thé hodc khong duge thé,
xycloalkyl dugc thé hodc khong duge thé, xycloheteroalkyl dugc thé hodc khong
duoc thé, thé aryl dugc thé hoic khong dugc thé, heteroaryl dugc thé hoic khong

duoc thé.

Céc thuat ngit alkylthioete va thioankoxyl chi dén nhom no (ttc 13, alkyl-S-)
hodc khong no (tic 14, alkenyl-S— va ankynyl-S-) dugc gan v6i nhém chirc phan tir
me thong qua nguyén tir luu huynh. Vi du cta cic nhém chirc thioankoxyl bao g0m,
nhung khong gi6i han &, metylthio, etylthio, propylthio, isopropylthio, n-butylthio,

va tuong tu.

“Axylamino” chi dén nhém axyl-NH-trong d6 axyl nhu dugc mo ta trudce do.

“Aroylamino” chi dén nhém aroyl-NH-trong d6 aroyl nhu dugc mo ta trude do.

Thuat nglt “cacbonyl” chi dén nhém —C(=0)-, va c6 thé bao gébm nhém
andehyt dugc biéu dién boi cong thire chung R-C(=O)H.
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Thuét ngit “cacboxyl” chi dén nhém —COOH. C4c nhém nhu vay & day con

dugc goi 1a nhom chire “axit cacboxylic™.

Céac thuat ngit “halo,” “halide,” hodc “halogen” nhu duoc sir dung ¢ dy chi
dén cac nhém floro, cloro, bromo, va iodo. Ngoai ra, cic thudt ngit nhu la
“haloalkyl,” c6 nghia la bao gém monohaloalkyl va polyhaloalkyl. Vi du, thudt ngft
“halo(C1-Cs)alkyl” cé nghia la bao gdm, nhung khong giéi han 6, triflorometyl,
2,2,2-trifloroetyl, 4-clorobutyl, 3-bromopropyl, va tuong tu.

Thuét ngit “hydroxyl” chi dén nhém —~OH.

Thuat ngit “hydroxyalkyl” chi dén nhom alkyl dugc thé bang nhém —OH.

Thuét ngit “mecapto” chi dén nhém —SH.

Thuét ngit “oxo” nhu dugc st dung ¢ ddy nghia la nguyén tr oxy ma dugc
lién két d6i v6i nguyén tir cacbon hodc voi nguyén t6 khac.

Thuét ngit “nitro” chi dén nhoém —NO..

Thuat ngit “thio” chi dén hop chéit dugc md ta truée d6 ¢ déy trong do
nguyén tir cacbon hodc oxy dugc thé boi nguyén tir luu huynh.

Thuét ngir “sunfat” chi dén nhom —SO4.

Thuat ngit thiohydroxyl hodc thiol, nhu duogc sir dung ¢ day, chi dén nhom co
cong thirc —SH.

Cu thé hon 13, thuét ngft “sunfit” chi dén hop chit c6 nhém c6 cong thirc —SR.

Thuét ngit “sunfon” chi dén hop chét c6 nhém sunfonyl-S(O2)R.

Thuat ngit “sunfoxit” chi dén hop chit c6 nhém sunfinyl-S(O)R

Thuét ngit ureido chi dén nhom ure c6 cong thirc -NH—CO—NHa.

Thuét ngit “nhém bao v€” li€n quan dén cac hop chét c6 Cong thirc (I) chi
dén nhom thé hoa hoc ma co thé bi loai bé mot cach chon loc béi céac chét phan tng
sin c6 ma khong tin cong nhém chirc dugc tao ra hodc cac nhém chire khic trong
phén tr. Cac nhoém béo v¢ thich hop da duge biét dén trong linh vuc k§ thuét va tiép
tuc dwgc phat trién. Cac nhém bao vé thich hop c6 thé dugc tim thdy, vi du trong

Wutz va cong su ("Greene's Protective Groups trong Organic Synthesis, tai ban lan
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thr tu," Wiley-Interscience, 2007). Cdc nhom bao vé dé bao vé nhoém cacboxyl, nhu
dugc mo ta boi Wutz va cong su (trang 533-643), duoc sir dung theo cac phuong an
nhét dinh. Theo mot sb phuong an, nhém béao vé€ ¢ thé loai bo duogc béng cach xur ly
bang axit. Cac vi du tiéu bidu ciia cdc nhom bao vé bao gdbm, nhung khong gi6i han
&, benzyl, p-metoxybenzyl (PMB), tertiary butyl (t-Bu), metoxymetyl (MOM),
metoxyetoxymetyl (MEM), metylthiometyl (MTM), tetrahydropyranyl (THP),
tetrahydrofuranyl (THF), benzyloxymetyl (BOM), trimetylsilyl (TMS), trietylsilyl
(TES), t-butyldimetylsilyl (TBDMS), va triphenylmetyl (trityl, Tr). Nhimg nguoi c6
hiéu biét trung binh trong linh vyc k¥ thuat s& nhén ra céc tinh huéng ph hop trong
d6 cac nhoém bao vé 1a can phai c6 va s& c6 kha nang lya chon nhém bao v¢ phu hop

dé st dung trong trurong hop cu thé.

Xuyén su6t ban mo ta va cac yéu cau bao ho, cong thirc héa hoc hodc tén cho
trude sé bao gdm tat ca cac dong phan hd bién, cac chat dong loai, va cac dong phan
quang hoc va dong phén 14p thé, cling nhu céc hdn hop triét quang trong d6 cac dong

phan va hdn hgp nhu vay ton tai.

Céc hop chat nhat dinh ctia sang ché ¢c6 thé c6 cac nguyén tir cacbon bt dbi
xung (cac trung tdm quang hoc hodc trung tdm bét dbi) hoac lién két doi; cac dong
phan quang hoc, cac racemic, cdc diastereome, Cac ddng phan hd bién, cac dong
phén hinh hoc, cac dang ddng phan l4p thé ma c6 thé dugc dinh nghia, trong céc
thuat ngit ctia héa hoc 1ap thé tuyét dbi, nhu (R)-hodc (S)- hodc, nhu D- hogc L- doi
v6i amino axit, va cac ddng phan riéng 1é dugc bao gbm trong pham vi cua sing ché.
Céc hop chét ciia sang ché khong bao gdm céac hop chat ma da biét trong linh vurc k¥
thuét 1a qué khong bén dé dugc tong hop va/hodc phan téch. Sang ché ¢6 nghia 1a
bao gbm céc hop chat dudi dang racemic, scalemic, va cac dang quang hoc thuan
tay. (R)- va (S)- quang hoa, hoac cac ddng phan D- va L- ¢6 thé duoc didu ché ma si
dung céc chiral synthon hodc cac chét phan tng chiral (chit tao ra san phim la chat
bét d6i xtng), hodc bi hoa tan ma st dung cac k¥ thuat thong thuong. Khi cac hop
chat duoc mo ta & day chira céac lién két olefin hodc cic trung tim khac cla bét ddi
xtmg hinh hoc, va trlr khi dugc néi khéc di, chu dinh rang cac hop chét bao gbm ca

cac dong phan hinh hoc £ va Z.
Trir khi dugc néi khac di, cdc clu trac duge mo ta ¢ day cling c6 y nghia bao
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gém tAt ca cac dang hoa 1ap thé cua ciu trac; ttc 13, cac cAu hinh R va S d6i voi mbi
trung tdm bat dbi ximg. Do d6, cac d6ng phan hoéa 1ap thé don 1é cling nhu cac hon
hop d6i hinh va ddng phan quang hoc clia cac hop chét nay nim trong pham vi cia

sang che.

S& 5 rang d6i v6i ngudi 6 hiéu biét trung binh trong linh vuc k§y thuét rang
cac hop chat nhét dinh clia sang ché nay c6 thé ton tai & cac dang ddng phén hd bién,
tht ca cac dang ddng phan hd bién nhu vay cia cac hop chét ndm trong pham vi ctia
sang ché. Thuat ngit “ddng phan hd bién,” nhu dugc st dung & déy, chi dén mot
trong s6 hai hozic nhidu ddng phan cau tric ma tdn tai ¢ trang thai can bang va dé

dang dugc chuyén d6i tir ddng phan nay sang ddng phan khac.

Trir khi duge néi khac di, cac ciu tric duoc mo ta & day cling c6 y nghia bao
gém cac hop chAt ma chi khac & sy ¢6 mit ctia mot hodc nhiéu nguyén tir duge lam
giau theo déng vi. Vi du, cac hgp chit c6 cac cu trac hién tai véi su thé cua hydro
bang doteri hodc triti, hodc sy thé cta cacbon bdi *C- hodic cacbon dugc lam giau

1C nim trong pham vi ctia sang ché nay.

Céc hop chét ciia sang ché c6 thé ciing chtra cac phan khong tu nhién cua cac
chét ddng vi nguyén tir ctia mot hodc nhiéu nguyén tir ma chu tao nén cac hop chét
nhu vay. Vi du, cac hgp chét c6 thé dugc gin nhin phéng xa 1a cic ddng vi phéng
xa, vi du nhu 14 triti CH), iot-125 (125]) hogic cacbon-14 (**C). Tt ca cdc bién thé
ddng vi ctia cac hop chét cua sang ché, cho du c6 tinh phong xa hay khong, déu duoc

bao gdm trong pham vi cla sang ché.

Céc hop chit ciia sang ché ¢6 thé tdn tai dudi dang cac mudi. Sang ché bao
gbm cac mudi nhu vay. Vi du cla cac dang mudi kha dung bao gdm hydroclorua,
hydrobromua, sunfat, metansunfonat, nitrat, maleat, axetat, xitrat, fumarat, tartrate
(vi du (+)-tartrat, (-)-tartrat hodc cdc hdn hop cua ching bao gdm céc hdn hop triét
quang, suxinat, benzoat va cac mubi v6i amino axit nhu 13 axit glutamic. Céc mudi
ndy c6 thé duge diéu ché bang cac phuong phap da biét dbi v6i nhimg ngudi ¢6 hiéu
biét trung binh trong linh vuc k¥ thuat. Ciing duoc bao gbm 1a céc mudi thém kiém
nhu 13 mudi natri, kali, canxi, amoni, amoni hitu co, hodc magie, hodc mubi tuong
tu. Khi cac hop chét clia sang ché chira c4c nhom chirc mang tinh kiém vira phai, céc
mubi thém axit c6 thé thu dugc bang cach cho dang trung tinh cta cac hop chat nhu
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véy tiép xuc véi di lugng axit mong mudn, du6i dang nguyén chét hogc trong dung
mdi tro thich hop hodc bing cach trao dbi ion. Vi du cua cac mubi thém axit chap
nhan duoc bao gdm cac mubi ddn Xuét tir cac axit vé co nhu clohydric, bromhydric,
nitric, cacbonic, monohydrocacbonic, phosphoric, monohydrophosphoric,
dihydrophosphoric, sunfuric, monohydrosunfuric, hydriodic, hodc axit phétphoro va
teong ty, cling nhu céc mudi din xult tir cac axit hitu co nhu axetic, propionic,
isobutyric, maleic, malonic, benzoic, sucxinic, suberic, fumaric, lactic, mandelic,
phthalic, benzenesulfonic, p-tolylsulfonic, xitric, tartaric, metansulfonic, va tuong tu.
Ciing dugc bao gbm 1a cac mubi clia amino axit nhu 13 arginate va twong ty, va cac
mudi cia cac axit hitu co nhu 13 axit glucuronic hodc galactunoric va tuong tu. Cac
hop chét cu thé nhit dinh cia sang ché chira cac nhém chitc mang ca tinh kiém va

axit ma cho phép cac hop chét dugc chuyén ddi thanh céc mudi thém kiém hodc axit.

Céac dang trung tinh cta cac hgp chét c6 thé 1a duoc tao ra bang cach cho
mubi tiép xtc v6i kiém hodc axit va phan tach hop chét gbc theo cach thiic thong
thuong. Dang gbc ctia hop chét khéc véi cac dang mudi khac nhau vé mot sé tinh

chét vat ly nhét dinh, nhu 14 d6 tan trong cac dung moi phan cyc.

Céac hop chit nhit dinh cia séng ché c6 thé ton tai trong cac dang khong
sonvat ciing nhu cac dang sonvat, bao gbm cac dang hydrat. Thong thuong, cac dang
sonvat turong duong véi cac dang khong sonvat va déu dugc bao gdm trong pham vi
ctia sang ché. Cac hop chit nht dinh cta sang ché co6 thé ton tai trong céc dang da
tinh thé hodc v dinh hinh. Thong thudng, tit ca dang vat 1y 14 tuong dwong ddi véi
cac tac dung dugc du tinh boi sang ché va dugc chi dinh nim trong pham vi cla

sang che.

Bén canh cac dang mudi, sang ché dé xuét cac hop chét, ma du6i dang tién
chat. Tién chit ctia cac hop chit duge mb ta & day 1a cc hop chit ma dé& dang bién
d6i hoa hoc trong cac diéu kién sinh 1y hoc d8 tao ra cac hop chét cia sang ché.
Ngoai ra, cac tién chét ¢6 thé dugc chuyén ddi thanh cac hop chit cua sang ché bang
cac phuong phap hoa hoc hodc héa sinh trong moéi truong ex vivo. Vi duy, cac tién
chét c6 thé dugc chuyén ddi tir tir thanh cac hop chét cua sang ché khi duoc dit trong
dd chira miéng dan thdm thiu qua da v6i enzym hoic chét phan tmg hoa hoc thich
hop.
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Theo hiép wdc luat vé sang ché 14u doi, cac thut ngit 1a cdc mao tir s6 it chi
dén “mot hodc nhiéu” khi dugc st dung trong don nay, bao gdm cic yéu cau bao ho.
Vi vay, vi duy, lién quan dén “d6i tugng” bao gom nhicu doi tuong, trir khi nglt canh

10 rang nguoc lai (vi dy, nhiéu doi tuong), va cir nhu vay.

Xuyén sudt ban mo ti nay va céc yéu cAu bao ho, thuat ngir “bao gdm” duge
st dung theo cach hiéu thong thuong, trir khi trong truong hop ngit canh yéu cau
khac. Tuong tu, thudt ngt “bao gbm” va céc bién thé ngit phép clia né dugce chu dinh
dé khong mang tinh gi6i han, dé cho viéc trich dan cac hang muc trong danh sach 1a
dé khong loai trir cdc hang ml_ic tuong tu khac ma co thé duoc thé hoic bd sung vao

cac hang muc dugec liét ké.

Nhim cdc muc dich ctia ban mo ta va cac yéu ciu bao hd kém theo, trir khi
duoc chi ra khac di, tht ca cac s thé hién cac lugng, kich thudc, chiéu, phﬁn, hinh
dang, cong thuc, thong $0, phén tram, sb luong, dic tinh va céc tri s6 khac duoc st
dung trong ban mo ta va cic yéu cAu bao ho, 1a dé dugc hiéu 13 duogc bién dbi trong
tAt ca cac truong hop do thuat ngit “khoéang” ngay ca cho du thuat ngit “khoang” c6
thé khong hoan toan xudt hién voi tri sb, lugng hodc khoang. Theo do, trir khi dugc
chi ra ngugc lai, cac thong s6 1a sb dugc dua ra trong ban md ta sau day va cac yéu
cau bao ho sau ddy khong va khong can phai chinh x4c, nhung ¢6 thé 1a x4p xi bang
va/hodc 16n hon hodc nhé hon mong mudn, phian 4nh dung sai, cac yéu té chuyén
dbi, 1am tron, sai sé phép do va twong tu, va cac yéu t6 khac da biét ddi v6i nhitng
ngudi ¢6 hiéu biét trung binh trong linh vyc k§ thudt phu thugc vao céc tinh chat
mong mudn dugc tim kiém thu duoc béi dbi tugng dugc bao ho trong sang ché. Vi
du, thuét nglr “khoang,” khi chi dén tri s& c6 thé c6 nghia 1 bao gdm cac bién thé
clia, theo mot sb phuong 4n, = 100% theo mot sd phuong 4n = 50%, theo mot 5O
phuong én + 20%, theo mot s6 phuong 4n £ 10%, theo mot s6 phuong 4n + 5%, theo
mot s6 phuong 4n +£1%, theo mot s6 phuong an = 0,5%, va theo mot s6 phuong 4n +
0,1% tir luong cu thé, vi cac bién thé nhu vay phi hop dé thuc hién cac phuong phép
duoc dé xuét hoic str dung céac ché phém duoc dé XUuét.

Hon nita, thuit ngt “khoang” khi dugc sir dung két hop véi mot hodc nhiéu
s6 hodc cac khoang sb, nén duoc hiéu 1a chi dén tit ca cac sb nhu vay, bao gém tat
ca cac sb trong khoang va bién dbi khoang d6 bang cach mé rong céc bién phia trén
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va phia duéi céc tri s6 dugc dua ra. Viée trich dan cac khoang s6 bang céac diém cubi
bao gdm tat ca cic s, vi du, cac sd nguyén, bao gbm céc phan s6 ctia no, duoc gop
vao trong khoang d6 (vi du, trich dan tir 1 dén 5 bao gdm 1, 2, 3, 4, va 5, cling nhu
cac phan s cua noé, vi du, 1,5, 2,25, 3,75, 4,1, va tuong tu) va bét ky khoang nao

nam trong khoang dé.
Vi du thwe hién sang ché

Céac Vi du sau day da dugc bao gbm dé dua ra huéng dan cho nguoi c6 hiéu
biét trung binh trong linh vyc k¥ thuat dé thuc hién cac phuong éan tiéu biéu cua sang
ché. Khi xem xét sang ché va trinh do hiéu biét chung trong linh vuc k¥ thuét, nhiing
ngudi c6 hidu biét trung binh trong linh vuc c6 thé danh gia dung cac Vi du sau duoc
chit dinh chi d& I4y 1am vi du va nhiéu bién déi, bién thé va thé c6 thé dugc st dung
ma khong nim ngoai pham vi clia sang ché. Céc phan mo ta tbng hop va cic vi du cu
thé sau day chi chu dinh nham muc dich minh hoa, va khong nén duoc hiéu mang
tinh giéi han theo bét ky cach thirc nao dé tao ra cac hop chét ciia sang ché bang cac

- phuong phap khéc.
Vidul
Téng quan

Viéc st dung cac ure gin PSMA két hop véi cac kim loai phong xa dugc tao
phirc thong qua cac nhém lién két khac nhau dé chup hinh &nh va liéu phép xa tri kha
thi d6i véi cac u biéu hién PSMA trudc d6 da duge bao céo trong mot s6 don sang
ché va cong bd don sang ché (Tykvart va cong su (2015) Journal of medicinal
chemistry 58, 4357-63; Banerjee va cong su (2015) Journal cua nuclear medicine
56, 628-34; Benesova va cong su (2015) Journal of nuclear medicine 56, 914-20;
Weineisen va cdng su (2014) EJNMMI Res 4, 1-15; WO 2009002529 A2; WO
2009070302 Al). Loai chit méi c6 4i luc gén cao da duge didu ché bang cach bién
dbi cdu nbi ure & vi tri amin epsilon bing nhém p-Br-benzyl. Céc ciu tric cta cac

hop chét dugc d& xuét trong sang ché dugc thé hién trén Fig.1.

Khoéng mong mubn gin voi bat ky Iy thuyét nao, tin rang cac chét chan doan
tri liéu c6 gdc ure Glu-Lysine duge tao phtrc véi kim loai phong xa nhim t6i khang

nguyén mang dédc hiéu tuyén tién liét (PSMA), khi dugce bién dbi bang nhém p-Br-
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benzyl trén nhém epsilon amino cua lysine ctia nhém chire Lys-Glu-urea, cho thiy ai
luc gén cao d6i véi PSMA va luong hép thu cao cac u biu hién PSMA va lugng hip
thu than thap trong md hinh chudt bi ung thu tuyén tién liét tiéu chuédn. Mot phuong
4n, 7Lu-1, thé hién hiéu qua xa tri dang ké, thuyén giam khoang 50 % & chudt c6 u

PSMA + PC3.
Vidu?2
Nguyén liéu va phuong phap

Téng hop hoa hoc hop chat 1. Sw tdng hop hop chit 1 duge mo ta trong So do
1. Bromobenzandehyt (121,0 mg, 0,654 mmol) dugc bd sung tir tir vao dung dich ure
duoc bao vé Boc da khuéy, hop chét 4, (300,0 mg, 0,615 mmol) trong 5 ml metanol
& bé nudc da va duoc dé cho lam 4m dén nhiét do phong. Sau mét gid, natri
xyanoborohydrua (158,0 mg, 2,5 mmol) dugc bd sung va phan tmg dugc khudy qua
dém. Hdn hop phan tng thd dugc 1am bay hoi, tai hoa tan trong diclorometan, duogc
lam tinh khiét bang sic ky silic oxit pha thuong (metylen clorua:methanol = 95:5),
va dugc lam kho trong chan khong dé tao ra hop chét 5 véi hiéu suét cao. Hiéu suat:
80 %. ESI-MS: 656,56 [M+H]", thu dugc: 656,5. TSTU (32,6 mg, 108 pmol), axit
aminovaleric Boc-5- (23,5 mg, 108 pmol), va DIPEA (37,7 pL, 216 umol) dugc hoa
tan trong 300 L DMF va khudy & nhiét do phong. Sau mét gio, hop chét 5 (71,0
mg, 108 pmol) duoc bd sung ba loai nhya cia DMF (mdi loai 50 plL). Hon hop phan
ung dugc khudy trong bbn gid va bao quén & 4°C qua dém. Hon hop phén (mg tho
dwoc lam tinh khiét bang HPLC bén preparative trén cot Cis (40% nude (0,1
TFA)/60% ACN (0,1 TFA)/trong 5 phut, 60-90% trén 20 phut. R; 21 phut. Cac phan
duoc lam tinh khiét dugc két hop v6i nhau, 1am bay hoi va 1am kho trong diéu kién
chan khong cao trong 10 phut. ESI-MS: 572,44 [M+H]+, thu dugc: 572.,4. Hop chét
6 duoc hoa tan trong diclorometan (1,5 mL) va dugc lam lanh trong bé da. Sau cin
bang, TFA (1,5 mL) duoc bd sung va hdn hop nay dugc khudy trong 3 gio dé cho
lam 4m dén nhiét do phong trong subt qué trinh nay. Hon hop dugc xuc dén kho
trong dong khi nito, dugc hoa tan trong nuéc, va dugc lam kho lanh dé thu duoc
31,8 mg hop chét 7. Hiéu suat: 54 pmol, 54% . p-SCN-bn-DOTA (12,2 mg, 17,7
umol) dugc bd sung vao dung dich da khudy cta hop chét 6 (12,2 mg mudi TFA) va
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DIPEA (15,2 puL, 87,0 pmol) trong DMSO (130 uL) duge can bang dén 40°C. Hon
hgp phéan Uing dugc khudy & 40°C trong bdn git va duge bédo quan & 4°C qua dém.
Hon hgp phan tng duoc lam tinh khiét bing HPLC dao pha (gitt 20% ACN trong 5
phut, sau d6 20-40% trén 19 phut). Rt Xép xi 12 phut. Cac phﬁn duogc lam sach dugc
két hop lai, 1am bay hoi quay @& giam thé tich, va sau d6 duoc lam lanh khd. ESI-
MS: 1138,37 [M+H]*, thu duoc: 1138,5. Hop chit 1 dugc lam tinh khiét thém bang
HPLC véi phuong phép gradien. Phuong phap HPLC 1a phuong phap gradien chira
pha dong 88% nudc (chira 0,1% TFA) va 22% CH3CN (0,1% TFA) trong 1-5 phut
sau d6 1a trong phut 0-5: 88% nudc (chira 0,1% TFA) va 12% CH3CN (0,1% TFA),
va trong phuat 5-25: 88% nudc giam dan xudng 44% nudc va 12% axetonitril tang

din dén 56% axetonitril v6i tc d6 dong 8 mL/phut.

Téng hop héa hoc hgp chat 2. Hop chat nay dugc tdng hop bang cach sir dung
cung chit trung gian 7 va két hop v6i ester c6 sin trén thi truong DOTA-NHS. ESI-
MS: 974,86. [M+H]", thu dugc: 974,5

Téng hop héa hoc hop chét 3. Hop chét nay dugc téng hop bang cach sir dung
chit trung gian 4 va két hop v6i axit Boc-5-aminovaleric va este DOTA-NHS c6 san

trén thi. ESI-MS: 970,05[M+H]", thu dugc: 970,1.

Gén nhan phong xa 7’Lu-1. 1,0 pl 7LuCls (1 mCi) trong HC1 0,1 N dugc bd
sung 70 pl dém NH4OAc (0,2 M, pH 4) va dua vao 5ul ciia 2 mM trong NH4Oac
0,2M. pH ctia hdn hop khoang 4,0. Hon hop dugc git & 80°C trong mét gid va duge
lam tinh khiét bang HPLC. Phuong phap HPLC la phuong phap gradien chira pha
dong 77% nudce (chtra 0,1% TFA) va 23% CH3;CN (0,1% TFA) trong 1-5 phit sau
do 1a trong phut 5-25: nude, 77% giam dan xudng 57% va axetonitril, 23% tang dan
dén 43%; trong phut 25,01-30: nudc 5% dén 5% va axetonitril, 95% dén 95%, trong
phut 30,01 dén 37: nuéc 77% dén 77% va axetonitril, 23% dén 23%. Toc do dong:
1,0 ml/phut; A: 200nm, va ¢t Cs (25x4,6mm), Varian microsob-MV 100-5. '7’Lu-1
duoc gin nhan phong xa duge pha lodng & trong phut 17,1-20 trong khi d6 chét tao
chelat khong duoc gin nhan dugc pha lodng & trong phut 21-22. |

Phuong phap HPLC duoc sir dung dé didu ché 'Lu-2 va '""Lu-3: Phuong
phap HPLC 1a phuong phép gradien chira pha dong 88% nudc (chira 0,1% TFA) va
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22% CH3CN (0,1% TFA) trong 1-5 phut sau do 1a trong phut 5-27: nude, 88% giam
dan xudng 75% va axetonitril, 12% ting dan dén 25%; trong phut 27,01-32: nude
5% dén 5% va axetonitril, 95% dén 95%, trong phut 32,01 dén 37: nuéc 88% giam
dan xubng 18% va axetonitril, 12% tang dan dén 22%. Téc do dong: 1,0 ml/phut; A:
200 nm, va cot Cg (25x4,6mm), Varian microsob-MV 100-5. "Lu-2 dugc gin nhén
phong xa dugc pha lodng ¢ trong phut 13,1-15,0 trong khi d6 chét tao chelat khong
dugc gén nhan dugc pha lodng & trong phit 16-17. 1’Lu-3 dugc gén nhan phong xa
duoc pha loang & trong phut 13,1-15,0 trong khi d6 chit tao chelat khong duoc gin
nhan duoc pha lodng & trong phut 10-12 va 18-20 va chit khong dugc gin nhin &
trong phut 14-16.

So dd 1. Téng hop hop chat 1

j} j<<—%j% g%\
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HZN\/\/\ng on OH ]\/©/ ¥ \/\/\H/ o
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a. 4-Bromobenandehyt, NaBH;CN, MeOH, 1% axit axetic;
b. BocNH(CH»)sCO,H, HATU, DIEA, DMF; c. TFA/CH2CL;
d. DOTA-Bn-SCN, DMSO, DIEA

Vidu3

Két qua va thio ludn

Té)ng hop hoa hoc va héa phéng xa va sy dinh 16 déc diém. nhém p-
Bromobenzyl bién thé cta urea Glu-Lys (2) dugc didu ché bang cach khtr alkyl cta
hop chét 2 bing p-Bromobenzandehyt v6i su ¢6 mit clia natri xXyanoborohydrua
trong metanol véi hiéu sut cao dé tao ra hop chét 4 theo quy trinh trong phin tong
quan (Tykvart va cong sw (2015) Journal of medicinal chemistry 58, 4357-63). Cau
nbi aliphatic nhé, axit Boc-5-aminovaleric dugc lién két trén cing amin e-Lys cta

hop chét 4 sau d6 loai bé nhém BOC va lién két v6i DOTA-Bn-SCN c6 sin trén thi
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truong bang hop chét 6 dé tao ra hop chét 1 & hiéu suét vira phai. Hop chét 2 duoc
téng hop bang cach sir dung DOTA-NHS este 1a chét tao chelat va lién két véi cling
chét trung gian 6. Hop chit 3 dugc tdng hop 14 chat dbi chung, ma khong c6 bat ky
nhém p-Bromobenzyl nao. Ca ba chit dugce gin nhan phong xa bang '7’Lu véi hiéu
suit cao va do tinh khiét & pH 4 trong dém amoni axetat & 80°C. Ai luc gan cia cac
hop chit méi dugc liét ké trong Bang 1. Ca hop chit 1 va 2 duoc bién ddi boi nhém

p-Bromo-benzyl ¢6 4i lyc gin cao hon so véi hop chat 3.

Bang 1. Ai luc gin ciia cac chit tiéu biéu
£ 7143 (dbi | ZJ43 (d6i voi
Hop chat 1 2 3 v6i 2) 1.3)
IC50 (nM) 0,57nM | 0,64nM | 2,16 sM 1,91 nM 2,7 nM
Ki (nM) 1,15nM | 1,28 nM | 0,43 nM 0,38 nM 0,66 nM
ClogD -4,6 -3,5 -4,1 nd nd
LogPoct/nudc -3,0 -3,53 -3,2 nd nd
Dién tichbe | 55 327 368 nd nd
mit phan cuc

Céc tinh chét gén té bao. Cac chat '7’Lu dugc dédnh gid thém trong cac té bao
va dong vat ma su dung cac dong té bao isogenic tiéu chuin té bao cim PSMA +
PC3 PIP va PSMA-am tinh PC3. Ca Lu-1 va "7Lu-2 da cho thiy luong hép thu
céc t& bao PSMA + PC3 cao hon so véi 77Lu-3. Cac nghién ciru ndi chuan tiép theo
cho thy rang 1"’Lu-1 ¢6 hoat tinh ndi chudn cao gan gp ddi so v6i ""Lu-3. Ca ba
chat ndy cho thdy lugng hp thu céc té bao cim PSMA-am PC3 thap déng ké. 1""Lu-
1 duge danh gia thém vé hiéu qua tri liéu trong xét nghiém clonogenic va so véi hop
chit SR6 da dé cap truéc d6 (Banerjee va cdng su (2015) Journal of nuclear
medicine 56, 628-34) va cac chét trong thir nghiém 14m sang bao gom '"’Lu-PSMA -
617 (Benesova va cong su (2015) Journal of nuclear medicine 56, 914-20) va '""Lu
PSMA -1&T (Weineisen va cong su (2014) EJNMMI Res 4, 1-15). ""Lu-1 c6 kha
nang tao ra khoang 100% hiéu qua ti€u diét té bao ma st dung liéu lwong 10 uCi
trong céc té bao PSMA + PC3 PIP trong khi d6 khong nhén thdy doc tinh déng ké

nao dbi véi cac té bao cim PSMA — PC3.

Bang 2. Céc dic tinh gin té bao cla céc chét khi 0 trong 4 gio (c4c gia tri duge biéu
dién theo liéu lwong phan trdm nudi cady tinh trén mat tri¢u t€ bao) (n = 3)
Hop chét | Lyl | u2 | 7Lu-3
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Luong hép thu té bao

PSMA + PC3 PIP 42,60 40,6 24,50
Luong hip thu té bao

Cam PSMA — PC3 0,09 0,12 0,05

Noi chuén

(chit dung giai té bao) 15,88 nd, 8,75

Bé mit té bao 27,68 nd, 12,50

Phén phéi sinh hoc. C4c nghién ctru phén phéi sinh hoc m6 in vivo dugc tién
hanh d6i voi "Lu-1 va "Lu-2 va duoc liét ké trong Bang 3 va 4. '7Lu-1 cho thiy
lugng hép thu va gitt lai u PSMA + PC3 PIP cao hon '"’Lu-2. Chat ""Lu-2 cho thay
luong hép thu than thdp 5 14n so v6i "Lu-1 va nhu dugc thé hién trén Fig.3 ti 1¢
w/than cua cac hop chét duoc dé xuét trong sang ché dugc so sanh véi cac chét da
dugc @& cap trude "Lu-SR6, "Lu-PSMA -617 va '"Lu-PSMA -I&T. Ti I u
PSMA + PC3 PIP/than déi véi 7Lu-2 cao hon "’Lu-1. Do lugng hép thu va giit lai
thu u cao hon, nén ’Lu-1 dugc dénh gia thém vé hiéu qua chin doan tri liéu (chup

hinh anh va hiéu qua diéu tri) trong nghién ctru so b ma sir dung nhém nhd dong

vat.
Bang 3. Phan phdi sinh hoc md in vivo ciia '"’Lu-1, céc Tri s6 duogc biéu dién dudi dang
phén trdm lidu luong dugc tiém tinh trén gam = d6 1éch chuan) (N =4)

Mo 2 giv 24 giv 48 gidy 72 gidy
Mau 0,68 £ 0,25 0,01 £0,01 0,00 £ 0,01 0,00 £ 0,04
Tim 0,28 £ 0,08 0,02 £ 0,05 0,01 £0,00 0,01 £0,00
Phéi 1,12+ 0,33 0,06 £ 0,01 0,04 £0,01 0,04 £0,02
Gan 0,39 +£0,13 0,11£0,01 0,09 £0,02 0,07 £ 0,00
Da day 0,87 £ 0,63 0,04 £ 0,01 0,05+ 0,04 0,04 £ 0,00
Tuy 0,28 £ 0,09 0,02 £ 0,00 0,01 £0,01 0,01 £0,00
Lalach 3,76 £0,70 0,15£0,05 0,08 £ 0,03 0,08 £0,02
Chét béo 0,35+£0,10 0,08 £ 0,15 0,01 £0,01 0,06 + 0,07
Théan 87,10 £25,99 | 1,65+0,30 1,02 £0,58 0,62 +£0,04
Co 0,68 £0,98 0,01 £0,00 0,00 £ 0,00 0,02 + 0,02
Rudt non 0,514+0,32 0,03 £ 0,01 0,02 + 0,00 0,02 +0,01

Tuyén nugce

hot 1,09 £ 0,08 0,09 £ 0,02 0,05 +£0,03 0,05+ 0,02
Bang quang | 339+278 | 031+0,13 | 012£0,07 | 0,06+0,03
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PC-3 PIP

55,04 £7,23

40,61 £ 7,00

27,00 £ 7,03

24,90 £ 2,27

Cum PC-3

0,39 +£0,03

0,10 £ 0,02

0,05 +0,01

0,06 £0,01

Bang 4. Phan ph01 sinh hoc mé in vivo cta ""Lu-2, cac Tri sd duoc biéu dién dudi
dang phén tram liéu lrong dugc tiém tinh trén gam + d¢ léch chuén) (N =4)

Mo 2 gio 24 gid 48 gid

Mau 0,81 +0,80 0,01 +0,01 0,00 £0,00
Tim 0,31 +0,19 0,02 £ 0,01 0,01 £0,01
Phdi 0,39+0,13 0,02 + 0,00 0,02 + 0,00
Gan 0,19 + 0,05 0,04 £ 0,01 0,04 0,00

Da day 7,95 £ 4,17 0,03 £0,02 0,03 £0,01
Tuy 0,19 + 0,08 0,02 + 0,02 0,01 + 0,00

L4 lach 1,10 + 0,62 0,05 0,02 0,04 £0,01
Chit béo 0,70 + 0,54 0,11 40,10 0,03 £ 0,04
Than 14,04 + 8,19 0,73 £ 0,70 0,24 £ 0,07
Co 0,20 + 0,05 0,01 +0,00 0,00 £ 0,00
Rudt non 2,02 +2.86 0,06 + 0,09 0,02 + 0,00
Tuyén nuéce bot 0,89 +0,51 0,04 + 0,02 0,02 £ 0,01
Bang quang 3,48 £1,66 0,17 £ 0,06 0,08 + 0,02
Xuong 0,46 + 0,10 0,10 + 0,01 0,08 0,02
PC-3 PIP 43,18 + 5,32 2476 + 5,13 20,13 £3,35
Ctm PC-3 0,29 £ 0,02 0,08 + 0,04 0,05 £0,01
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Hinh anh chup dong vat nho SPECT va hiéu qua didu tri. Fig.4 thé hién hinh
anh chup SPECT cta '""Lu-1 trong sudt cac nghién ctru diéu tri trong 1-8 ngdy sau
tiém. Liéu luong don 1é 1a 3 mCi dugc tiém qua dudng tiém & dudi chudt (n = 10) c6
u PSMA + PC3 PIP (kich thuéc 3-5 mm). Nudc mubi dugc tiém cho nhém chudt
khac (n= 10) dung cho nghién ctu dbi chimg. Chudt dugc kiém soat dé do trong
lugng co thé va kich thudc u hai 1dn mdt tudn. Nhém chudt dbi ching dugce an tir sau
4-8 tudn khi kich thuéc ctia cac u 16n hon > 12 mm. Péi véi nhom diéu tri, 50%
chudt cho théy sur loai bo hoan toan cac u. Cac con chudt nay c6 trong luong co thé
ban dau duoc ldy lai sau 2 tudn. Cac két qua duoc thé hién trén Fig.5. Fig.6A va
Fig.6B da cho thdy hiéu quéa didu tri (giam thé tich u) ciia ’Lu-1 so v6i nhom déi
ching ma s dung nudc mudi. Ndm con chudt cho thiy thuyén giam hoan toan bénh

va sdng s6t trong hon nam théng.

Tém lai, cac chit chan doan tri liéu ¢6 géc ure Glu-Lysine dugc tao phtrc v6i
kim loai phéng xa nhim t6i khang nguyén mang dic hiéu tuyén tién liét (PSMA),
khi dugc bién d6i bdi nhém p-Br-benzyl trén nhom epsilon amino cia lysine clia
nhém chic Lys-Glu-urea da cho thay ai luc gén cao d6i véi PSMA va lugng hép thu
cao cac u biéu hién PSMA va luong hip thu than thap trong md hinh chudt bi ung
thw tuyén tidn lidt tiéu chudn. Mot trong cac hop chit tiéu biéu, "Lu-1, cho thay
hiéu qua xa tri dang ké, thuyén giam khoang 50 % & chudt c6 u PSMA + PC3.

Tai liéu tham khéo

Tét ca cac cong bd, cac don sang ché, cac bang doc quyén sang ché va cac tai
liu tham khao khac duoc dé cap trong ban md ta nay bidu thi & ngudi ¢ hiéu biét
trung binh trong linh vuc k¥ thuit ma sang ché @& cap dén. Tét ca cac cong bd, cac
don sang ché, cac bang doc quyén sang ché va céc tai liéu tham khéo khéac (vi du,
céac trang web, cac co so dir ligu, v.v. ) duoc dé cép trong ban mo t4 nay duoc Kkét
hop & day bang cach tham khao tinh toan ven cia ching & mirc d6 nhu nhau nhu 13
mdi cong bd, don sang ché, bing doc quyén sang ché va tai liéu tham khao khéc
riéng 1¢ dugce chi ra cu thé va riéng 1¢ dé duogc két hop bai tai ligu tham khdo. S€
duoc hiéu 13, mic di sb ciia cic don sang ché, bang doc quyén sang ché va cac tai
liéu tham khao khéc duoc chi ra & dy, nhung cac tai liéu tham khao nhu vay khong
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g6p phan gitp ching dugce chip nhan ma bét ky tai liéu nao trong sb cac tai liéu nay
déu tao nén mot phan hiéu biét chung trong linh vuc k¥ thuét. Trong trudng hop c6
mau thuan giita ban mo ta nay va bét ky tai liéu tham khéo dugc két hop nao, thi ban
md ta (bao gdm bét ky phuong 4n nao clia n6 ma c6 thé dua trén tai liéu tham khéo
duoc két hop) s& chiém uu thé. Céac y nghia chip nhén trong linh vyc k¥ thuat tiéu
chuén cta cac thuat ngit dugc st dung & day trir khi duge noi rd thém. Cac tur viét tat

tiéu chudn cho nhiéu thuat ngit khac nhau ciing dugc sir dung & déy.

Cong bd don sang ché PCT quéc té sé PCT/US2008/007947 cho Pomper,
M.G., Ray, S., Mease, R.C., Foss, C. ddi voi Labeled inhibitors of prostate specific
membrane antigen (PSMA), biological evaluation, and use as imaging agents, cong

bb ngay 31/12/2008 (WO 2009/002529 A2);

Cong bd don séng ché PCT quéc té s6 PCT/US2008/013158 cho Chandran
S.S., Ray S., Denmeade S.R., Pomper M.G., Mease R.C. ddi v6i Prostate specific

membrane antigen targeted nanoparticles for therapy of prostate cancer, cong b

ngay 04/06/2009 (WO 2009070302 Al);

Cong bb don sang ché PCT québc t& s6 PCT/US2010/028020 cho Pomper
M.G., Mease R.C.; Ray S., Chen Y. dbi v6i PSMA-targeting compounds and uses
thereof, cong bd ngay 23/09/2010 (WO 2010108125 A2);

Banerjee, S. R., Foss, C. A., Pullambhatla, M., Wang, Y., Srinivasan, S.,
Hobbs, R. F., Baidoo, K. E., Brechbiel, M. W., Nimmagadda, S., Mease, R. C.,
Sgouros, G., va Pomper, M. G. (2015) Preclinical evaluation of 86Y-labeled
inhibitors of prostate-specific membrane antigen for dosimetry estimates. Journal of

nuclear medicine 56, 628-34;

Benesova, M., Schafer, M., Bauder-Wust, U., Afshar-Oromieh, A.,
Kratochwil, C., Mier, W., Haberkorn, U., Kopka, K., va Eder, M. (2015) Preclinical
Evaluation of a Tailor-Made DOTA-Conjugated PSMA Inhibitor with Optimized
Linker Moiety for Imaging and Endoradiotherapy of Prostate Cancer. Journal of
nuclear medicine 56, 914-20;

Tykvart, J., Schimer, J., Jancarik, A., Barinkova, J., Navratil, V., Starkova, J.,
Sramkova, K., Konvalinka, J., Majer, P., va Sacha, P. (2015) Design of Highly
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Potent Urea-Based, Exosite-Binding Inhibitors Selective for Glutamate
Carboxypeptidase I1. Journal of medicinal chemistry 58, 4357-63;

Weineisen, M., Simecek, J., Schottelius, M., Schwaiger, M., va Wester, H.-J.
(2014 Synthesland preclinical evaluation of DOTAGA-conjugated PSMA ligands for
functional imaging and endoradiotherapy of prostate cancer. EJNMMI Res 4, 1-15.

Mic du sang ché néu trén d3 dugc mo ta kha chi tiét bang cach minh hoa va vi
du nham cac muc dich 1am rd viéc hiu sang ché, sang ché s& dugc hi€u boi nhiing
ngudi ¢é hiéu biét trung binh trong linh vuc k¥ thuat ma cac thay doi va cac bién the

nhét dinh c6 thé dugc thuc hién trong pham vi cua céc yéu cau bao hd kém theo.
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YEU CAU BAO HQ

1. Hop chét ¢6 cong thic (1)

R
I
W. L N
PP
no (CHZ)m
J\ I /[\Z
QO,C NJ\N cO,Q
P @;
trong do:

7 13 tetrazol hodc CO2Q;

Q 13 H hoic nhém bao vé, trong d6 nhém bao vé dugc chon tir nhém bao gf‘)m
benzyl, p-metoxybenzyl (PMB), tert-butyl (t-Bu), metoxymetyl (MOM),
metoxyetoxymetyl (MEM), metylthiometyl (MTIM), tetrahydropyranyl (THP),
tetrahydrofuranyl (THF), benzyloxymetyl (BOM), trimetylsilyl (TMS), trietylsilyl
(TES), t-butyldimetylsilyl (TBDMS), va triphenylmetyl (trityl, Tr);

m 14 sb nguyén dugc lya chon tir nhom bao gf’)m 1,2,3,4,vas;
R1a—CHx-R';

R! duoc lya chon tir nhém bao gom:

trong do, X doc 1ap la Br hoac I;

L 13 cdu ndéi duge lya chon tir nhém bao gdm alkylen C1-C6 va Cs-Cs
xycloalkylen, va arylen;

W duoc lua chon tir nhém bao gdm -NR2?-(C=0)-, -NR?-(C=S)-, -(C=0)-NR*
, va -(C=S)-NR2-; trong d6 véi mdi 1an c6 mat, L va W ¢6 thé giéng nhau hodc khac
nhau;

R21aH hoic alkyl C1-Ca;
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n 13 sO nguyén dugce lya chon tir nhém bao gom 1, 2, va 3; va

Ch 14 chit tao chelat ma c6 thé bao gf?)m kim loai phong xa dugc chon tur
nhém bao g@)m 68Ga, 64Cu, 86y’ 90y, 8921‘, HlIn, 99mTC, 177LU,153SI‘I1, 186Re, ISSRG, 67011,
2125, 25A¢, 213Bi, 212Bi, 212Pb, “’Ga, 2°Pb, ¥'Sc, va '*Ho, trong d6 chét tao chelat

dugce chon tir nhom bao gom:

QHOO o HO_D
~J A f,m\)”’

O HQ O HO O

R R
Ho)kgmuwié_:}_g_: . HO 1: NE%_;

va cac mudi duge dung cua no.

2. Hop chét theo diém 1, trong d6 hop chét c6 cong thie (I) dugce lwa chon tir nhém

bao gdm:
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R
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=
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L

ﬁ>v | N '
}\/ \ 4 } HO N

3. Phuong phép dé didu tri cac khéi u hodc céc t& bao biéu hién mot hodc nhiéu
khang nguyén mang dic hiéu cho tuyén tién liét (PSMA) in vitro hodc ex vivo,
phuong phéap bao gdm budc tiép xtic véi mot hodc nhiéu c4c khdi u hodc cac té bao
biéu hién PSMA in vitro hoic ex vivo v6i lugng hitu hiéu cta hop chét c6 cong thure

(1), hop chit c6 cong thiie (I) bao gbm:
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trong do:

Z 1a tetrazol hodac CO2Q;

Q 12 H hodc nhém bao v¢, trong d6 nhém bao Vé duoc chon tir nhém bao gdm
benzyl, p-metoxybenzyl (PMB), tert-butyl (t-Bu), metoxymetyl (MOM),
metoxyetoxymetyl (MEM), metylthiometyl (MTM), tetrahydropyranyl (THP),
tetrahydrofuranyl (THF), benzyloxymetyl (BOM), trimetylsilyl (TMS),
trietylsilyl (TES), t-butyldimetylsilyl (TBDMS), va triphenylmetyl (trityl, Tr);
m 12 s nguyén dugc chon tir nhém bao gbm 1,2,3,4,va 5;

la -CH>-R%;

R! dwoc chon tir nhém bao gdm:

trong d6, X doc 1ap 1a Br hodc I;

L 14 cAu ndi duoe chon tir nhém bao gdm alkylen C1-C6 va C3-Cs xycloalkylen,
va arylen;

W duge chon tlr nhém bao gdm -NR2-(C=0)-, -NR2-(C=S)-, -(C=0)-NR*-,
va -(C=S)-NR?-; trong do6 mdi su xudt hién cia L va W ¢6 thé 1a giéng hoac
khéac;

R? 1a H hodc Ci-Cs alkyl;

nlasd nguyén dugc chon tir nhém bao gém 1,2,va3;va

Ch 12 chét tao chelat ma bao gém kim loai phong xa dugc chon tir nhém bao
odm 68Ga, $*Cu, %y, %y, $zr, 1In, “mTC, "7LU, Fsm, 186Re, 188Re, Fcu,
2125, 225 A ¢, 213Bi, 212Bi, 212pb, 'Ga, 2%*Pb, *’Sc, va '%Ho, trong d6 chét tao

chelat dugc chon tir nhdém bao gém:
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va mudi dugc dung cua no.

4. Phuong phép theo diém 3, trong d6 hop chit dugc chon tir nhém bao goém:
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5. Phuong phap theo diém 3, trong d6 mot hodc nhiéu té bao hoiic khéi u biu hién

PSMA duoc chon tir nhom bao gém: u tuyén tién liét hodc té bao tuyén tién liét, u

tuyén tién liét da di cdn hodc t€ bao u tuyén tién liét da di cin, u phoi hodc t€ bao

phéi, u than hoac té bao than, u nguyén bao dém, u tuyén tuy hodc té bao tuyén tuy,

u bang quang hodc té bao bang quang, budu thit, u hic td, u vi hodc té bao vu, u dai

trang hodc té bao dai trang, té bao mam, u tuy thuong than, u thuc quan hodc té bao

thuc quan, u da day hodc té bao da day, va cac cach két hop gifta chiing.
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6. Phuong phap theo diém 3, trong d6 mot hodc nhiéu té bao hozc khdi u biéu hién
PSMA lau tuyén tién liét hodic té bao tuyén tién liét.
7. Phuong phép theo diém 3, trong d6 cac két qua diéu tri trong su tc ché phat trién

cua khoi u.
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Fig. 2
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3/6
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Fig. 3
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5/6
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Fig. 5
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Fig. 6B
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