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(54) MY PHAM DUNG KHU TRU PE UC CHE QUA TRINH SAN SINH MELANIN
(57) Séng ché& dé cap dén ché pham Vic ch€ qud trinh san sinh melanin c6 hoat
tinh tc ché t6t d6i véi qua trinh san sinh melanin va c6 do an toan cao. Ché&
phdm tc ché qua trinh sdn sinh melanin ndy chita hop chat cé cong thitc chung
(1) (loai trir clotrimazol) va/hoac mu6i dugc dung ciia né. Trong cong thitc nay,
Al, A2 va A3 doc lap dugc chon tir nguyén tir hydro, nhém aryl ma cé thé cé
mot phén tir th€ va nhém di vong thom ma c6 thé c6 mot phan tir thé, trong d6 it
nhit mot trong s6 Al, A2 va A3 dugc chon tir nhém aryl va nhém vong di vong
thom, téng s6 lugng nguyén tit cacbon chita trong Al, A2 va A3 1a tir 6 dén 50
va, khi it nhat hai trong s6 cdc nhém Al, A2 va A3 la nhém aryl hodc nhém
vong di vong thom, hai nhém aryl 1an cén hoac cac nhém di vong thom c6 thé
duoc lién két v6i nhau bang mach alkyl hodc mach alkenyl dé tao thanh vong; m
la s6 nguyén tir 0 dén 2; X 1a nguyén tir khac loai, nguyén tit hydro hoac nguyén
tr cacbon; R1 va R2 doc 1ap dugc chon tir nguyén tir hydro va nhém oxo, trong
d6 khi mot trong s6 R1 va R2 la nhém oxo thi nhém kia khong c6 mat; va R3

dugc chon tir nguyén tir hydro va nhém C, ¢ hydrocacbon trong dé6 mot hodac mot



s0 nguyén tlr hydro hoac nguyén tir cacbon c6 thé dugc thé biang nguyén tir khic
loai hodc céc nguyén tir khic loai, trong d6 s6 lugng cic géc R3 c6 mat trong
hop chat twong tng voi X va, khi hai hodc nhiéu goc R3 c6 mat, thi cic goc R3
la doc lap c6 mat va hai g6c R3 lan can c6 thé dugc lién két v6i nhau dé, cling
v6i X, tao thanh mot vong, va phan cudi clia R3 c6 thé dugc lién két v6i nguyén

tir cacbon ma Al, A2 va A3 dugc lién két vao, bang céch d6 tao ra mot vong.
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chét hitu co ¢6 trong lugng phén tir thip, peptit va axit nucleic (vi du, xem tai
lidu phi sang ché 3 va tai lidu phi sang ché 4). Hop chét trung gian thu dugc
bang cach st dung nhoém béao vé nay (vi du, xem tai liéu phi sang ché 5 va tai
liéu phi sang ché 6) dugc sir dung cho sur téng hop hitu co trén pham vi quy méd
rong tir quy mo phong thi nghiém dén quy mé cong nghiép.

Ngodi ra, d4 c6 bdo cdo rang c6 mét sb hgp chit ma mdi hop chét ¢é chu
tric hoa hoc gdm phén tir thé 1ap thé khéi nhu nhém diphenylmetyl hodc nhom
triphenylmetyl dugc thé c6 cac hoat tinh sinh hoc nhu hoat tinh chéng u (vi dy,
xem tai liéu phi sang ché 5), hiéu qua chdng ndm (vi dy, xem tai liéu sang ché 1),
hiéu qua khang histamin (vi du, xem tai li¢u phi sang ché 6), hiéu qua tc ché
hip thy dopamin (vi du, xem tai liéu phi sang ché 7) va hiéu qua d6i khang canxi
(vi du, xem tai liéu phi sang ché 8).

Tai liéu phi sang ché 4 mo ta este cua axit diphenylaxetic c6 tdc dung
lam tréng tuyét voi va my pham dung khu tri chira este cia axit diphenylaxetic
dé& phong va diéu tri cac vét nam da va tan huong. Este clia axit diphenylaxetic
dic hiéu co tic dung tuyét voi trong viéc Uc ché sy san sinh melanin va m§y
phdm ding khu tri chira este ctia axit diphenylaxetic c6 tdc dung tuyét voi trong
viéc 1am tring da.

Tai liéu sang ché 1: JP 09-255634 A

Tai liéu sang ché 2: WO 02/060404 Al

Tai lidu sang ché 3: KR 10-2004-0007044 A

Tai liéu sang ché 4: JP 2004-67515 A

Tai liéu phi sang ché 1: do Katsuyuki Takeda va céc dong tac gia bién tap:
"Utility, Evaluation Technology and Future Perspective of Cosmetics", dugc
YAKUJI NIPPO LIMITED. c6ng bé (2001)

Tai liéu phi sang ché 2: Yoshiyuki Ohmori, FRAGRANCE JOURNAL, extra
edition, No. 14, 1995, 118-126
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Tai liéu phi sang ché 3: Theodora W. Green, Protective Groups in Organic
Synthesis, A Wiley-Interscience Publication. : 1981, P173-176 va P273-274

Tai liéu phi sang ché 4: Nobuo Izumiya, Tetsuo Kato, Haruhiko Aoyagi,
Michinori Waki, Basic and Experiment of Peptide Synthesis : MARUZEN Co.,
Ltd., 1985, P38

Tai liéu phi sang ché 5: Naohisa Ogo va céc ddng tac gia, Bioorganic &
Medicinal Chemistry, 17(14), 3921-3924 (2007)

Tai liéu phi sang ché 6: Sasse A., va cac déng tac gia, Bioorganic & Medicinal
Chemistry, 8(5), 1139-1149 (2000)

Tai lidu phi sang ché 7: Dutta AK. va céc ddng tac gia, Bioorganic & Medicinal
Chemistry, 11(17), 2337-2340 (2001)

Tai liéu phi sang ché 8: Shanklin JR Jr., va cac ddng tac gia, J. Med. Chem.,
34(10), 3011-3022 (1991)

Ban chat ki thuit ciia sing ché

Muc dich cua sang ché 12 nhim dé& xuit chét (rc ché su san sinh melanin
médi. Muc dich khéc cia sang ché 13 nhdm d& xuét chit c ché sy san sinh
melanin ¢6 hiéu qua Gc ché tuyét voi dbi v4i su san sinh melanin va cé dd an
toan cao. Muc dich khéc nira ciia sang ché 1a nhim dé xuat my phim dung khu
tr(l co6 hiéu qua ac ché tuyét voi ddi v&i sy san sinh melanin va c6 dd an toan
cao.

Céc tac gia sang ché dd phat hién rang, trong sd cic hop chit ma mdi
hop chét c6 céu trac hoa chét gdm phin tir thé lgp thé khdi nhu nhom
diphenylmetyl hodc nhém triphenylmetyl dugc thé, c4c nhom hop chét cu thé c6
hiéu qua trc ché dbdi v6i sy san sinh melanin va vi thé séng ché d3 duoc hoan
thanh. Ttc 13, sang ché dé xuét:

1. Chét (rc ché su san sinh melanin (duéi day, duge goi la “chat trc ché sy san

sinh melanin coa sang ché”), gbm hop chét c6 cong thirc chung (1) sau day (loai
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trir clotrimazol) va/hoac muoi dugc dung ctia chiing.

AR
A2_c|:+(|:+m_x_R3
A3z Rz 0

Trong cong thirc chung (1), mbi nhém Al, A2 va A3 doc 14p dugce chon
tir nguyén t&r hydro, nhom aryl ma c6 thé cé6 mot phén tir thé va nhém di vong
thom ma c6 thé cé mot phén tt thé, v6i diéu kién 1a it nhat mot trong s6 Al, A2
va A3 duogc chon tir nhém aryl va nhém vong di vong thom va téng sb cac
nguyén tir cacbon c6 trong Al, A2 va A3 latir 6 dén 50;

khi hai hodc nhiéu Al, A2 va A3 ma mdi nhém 1 nhém aryl hodc cic
nhém vong di vong thom, hai nhdm aryl 1an cén hodc c6 thé duoc lién két véi
nhau béng mach alkyl hodc mach alkenyl dé tao thém mot vong;

m 14 s6 nguyén tir 0 dén 2;

X 1a nguyén tir khac loai, nguyén tir hydro hodc nguyén tir cacbon;

mdi nhém R1 va R2 doc 1ap dugce chon tir nguyén tir hydro va oxo, véi
diéu kién 13, khi mot trong s6 R1 va R2 1a oxo, thi nhém kia 13 khong c6 mit;

R3 dugc chon tir nguyén tir hydro va nhém hydrocacbon cé 1 dén 8
nguyén tr cacbon, trong d6 mot phén cia cac nguyén ti hydro hodc nguyén tir
cacbon ¢6 thé dugc thé biang nguyén tir khac loai va sé luong cla cac gbe R3
tuong Umg voi X

v6i didu kién 13, khi hai hodc nhidu gbc R3’ c¢6 mit, mdi gbc R3’ doc lap
véi nhau va khi hai hogic nhidu géc R3’ c6 mat, hai gbc R3’ 1an cén c6 thé lién
két v6i nhau dé tao thanh mét vong cung véi X; va

phan cudi ciia R3 ¢ thé duoc lién két voi nguyén tir cacbon ma d lién
két véi nhom A1, A2 va A3, bang cach d6 tao thanh mdt vong.

2. My phdm dung khu tr dé trc ché sy san sinh melanin (sau ddy dugc goi la
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“my phdm dung khu tri ciia sang ché”), chira chét e ché su san sinh melanin
theo muc 1.

3. M§ pham dung khu tra theo muc 2, chira chét trc ché sy san sinh melanin véi
luong nim trong khoang tur 0,001% trong luqng/thé tich dén 10% trong
lwong/thé tich ctia tdng lwong m§ phim dung khu tra.

4. My pham dung khu tra theo muc 2 hosc 3, trong d6 m§ pham ding khu tra 1a
m§ phim.

Ngoai ra, sang ché cfing mo ta viée sir dung hop chit c6 cong thirc chung
(1) sau day (loai trir clotrimazol) va/hoic mudi duoc dung ctia chiing trong viéc
san xuét cht e ché sy san sinh melanin.

Sang ché ciing mé ta phwong phép e ché sy san sinh melanin, st dung
hop chét ¢6 cong thire chung (1) sau day (loai trir clotrimazol) va/hodc mubi
duoc dung ctia chiing cho dbi tuong can (rc ché san sinh melanin.

M3 ta chi tiét sang ché

Chét tc ché sy sén sinh melanin cua sang ché gdm hop chét cé cong
thire chung (1) (loai trir clotrimazol) va/hodc mudi dugc dung ctia ching.

Cac ky hiéu trong coéng thirc chung (1) duge mo ta dudi day.

Trong cong thirc chung (1), mdi nhém A1, A2 va A3 doc 1ap duge chon
tir nguyén tur hydro, nhém aryl ma cé thé c6 mot phin tir thé va nhém di vong
thom ma c6 thé c6 mét phén tir thé. Tuy nhién, it nhat mot trong sb nhom Al,
A2 va A3 dugc chon tir nhom aryl va nhom vong di vong thom va téng sb
nguyén tir cacbon c6 trong A1, A2 va A3 1a tir 6 dén 50.

Nhoém aryl t6t hon 13 duogc chon tir phenyl, biphenyl va naphtyl. Nhom
vong dj vong thom tbt hon 14 duge chon tir pyridyl va quinolyl.

Al, A2 va A3 t6t hon nita 1a dugc chon tir phenyl va pyridyl.

T4 hop duge vu tién cia Al, A2 va A3 1a nhu sau: tit ca Al, A2 va A3
déu 14 phenyl hodc pyridyl; hai trong s6 Al, A2 va A3 1a phenyl hogc pyridyl va
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nhém kia 14 nguyén tir hydro; mot trong s& A1, A2 va A3 14 naphtyl, mot trong
sd cac nhom kia 1a phenyl hodic pyridyl va nhom con lai 1a nguyén tir hydro; va
mot trong s& Al, A2 va A3 13 quinolyl, mét trong sb cac nhém kia 1a phenyl
hoac pyridyl va nhém con lai 1a nguyén tir hydro.

Ngoai ra, trong trueong hgp khi aryl hodc nhém di vong thom cé moét
phén tir thé, phﬁn tir thé t6t hon 1a dugce chon tir flo, triflometyl, hydroxyl, amino,
alkyl mach thing hodic mach nhanh c6 1 dén 8 nguyén tir cacbon, alkyloxy mach
thdng hodc mach nhanh c¢6 1 dén 8 nguyén tir cacbon, alkylamino mach thing
hodc mach nhéanh c6 1 dén 8 nguyén tir cacbon, dialkylamino mach thing hosc
mach nhanh c6 2 d&n 8 nguyén tir cacbon, acyl mach thing hodc mach nhanh cé
2 dén 9 nguyén tir cacbon va acyloxy mach thing hodc mach nhanh c6 2 dén 9
nguyén tir cacbon.

Sé luong nguyén tir cacbon c6 trong alkyl, alkyloxy hodc alkylamino tbt
hon 1a tir 1 dén 4, t8t hon nira 12 1 hodc 2. S5 lugng nguyén tir cacbon cé trong
dialkylamino t5t hon 13 tir 2 dén 5, tot hon nita 1a tir 2 dén 4. S6 luong nguyén tir
cacbon co trong axyl hodc axyloxy t6t hon 14 tir 2 dén 5, t6t hon nira 1a 2 hodc 3.

Phan tir thé t&t hon 14 dugc chon tir hydroxyl, alkyl c6 1 dén 4 nguyén tir
cacbon va alkyloxy c¢6 1 dén 4 nguyén tir cacbon, t5t hon nita 1a duoc chon tir
hydroxyl, metyl va metoxy.

Ngoai ra, trong truong hop khi aryl hodc nhém di vong thom c¢6 mét
phin tir thé, sb lugng phan tir thé ¢6 trong mdt aryl hodc nhém di vong thom tbt
hon 14 tr 3 hodc it hon, t5t hon nita 1a 2 hodc it hon.

Tdng sb lugng nguyén tir cacbon c6 trong Al, A2 va A3 t6t hon 1a tir 12
dén 36, tt hon nita la tir 18 dén 30.

Ngoai ra, khi hai hoac nhidu A1, A2 va A3 ma mdi nhém 13 aryl hodc
nhém di vong thom, hai nhém aryl 14n cén hogc cac nhém di vong thom co thé

duoc lién két v6i nhau bang mach alkyl hodc mach alkenyl dé tao thém mot
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vong. Trong trudng hop ndy, sé luong nguyén tir cacbon c¢6 trong mach alkyl
hodc mach alkenyl t5t hon 13 tir 2 dén 3.
Trong cong thirc chung (1), m 13 s6 nguyén tir 0 dén 2, m t6t hon 14 0.
Tét hon 14, trong cong thirc chung (1), nhém duoc thé hién bing cong

thirc chung dudi déy la nhu sau.

Aq
—t
A3

Triphenylmetyl;

[diphenyl(flophenyl)]metyl, [bis(flophenyl)phenyl]metyl,
tris(flophenyl)metyl, [diphenyl(triflometylphenyl)]metyl,
[bis(triflometylphenyl)phenyl]metyl, tris(triflometylphenyl)metyl;

[diphenyl(hydroxyphenyl)]metyl, [bis(hydroxyphenyl)phenyl]metyl,
tris(hydroxyphenyl)metyl;

[diphenyl(metylphenyl)]metyl, [bis(metylphenyl)phenyl]metyl,
tris(metylphenyl)metyl, [diphenyl(etylphenyl)]metyl,
[bis(etylphenyl)phenyl]metyl, tris(etylphenyl)metyl,
[diphenyl(propylphenyl)|metyl, [bis(propylphenyl)phenyljmetyl,
tris(propylphenyl)metyl, [diphenyl(butylphenyl)metyl,
[bis(butylphenyl)phenyl]metyl, tris(butylphenyl)metyl;

[diphenyl(metoxyphenyl)]metyl, [bis(metoxyphenyl)phenyl]metyl,
tris(metoxyphenyl)metyl, [diphenyl(etoxyphenyl)|metyl,
[bis(etoxyphenyl)phenyl]metyl, tris(etoxyphenyl)metyl,
[diphenyl(propyloxyphenyl)]metyl, [bis(propyloxyphenyl)phenyl]metyl,
tris(propyloxyphenyl)metyl, [diphenyl(butoxyphenyl)Jmetyl,
[bis(butoxyphenyl)phenyl]metyl, tris(butoxyphenyl)metyl;
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[bis(aminophenyl)phenyl]metyl, tris(aminophenyl)metyl,
[(aminophenyl)diphenyl|metyl;

[diphenyl(N-metylaminophenyl)|metyl,
[bis(N-metylaminophenyl)phenyl]metyl, tris(N-metylaminophenyl)metyl,
[diphenyl(N-etylaminophenyl)]metyl, [bis(N-etylaminophenyl)phenyl]metyl,
tris(N-etylaminophenyl)metyl, [diphenyl(N-propylaminophenyl)]metyl,
[bis(N-propylaminophenyl)phenyl]metyl, tris(N-propylaminophenyl)metyl,
[diphenyl(N-butylaminophenyl)]metyl, [bis(N-butylaminophenyl)phenyl]metyl,
tris(N-butylaminophenyl)mety];

[diphenyl(N,N-dimetylaminophenyl)|metyl,
[bis(N,N-dimetylaminophenyl)phenyl]metyl,
tris(N,N-dimetylaminophenyl)metyl, [diphenyl(N,N-dietylaminophenyl)|metyl,
[bis(N,N-dietylaminophenyl)phenyl]metyl, tris(N,N-dietylaminophenyl)metyl,
[diphenyl(N,N-dipropylaminophenyl)]metyl,
[bis(N,N-dipropylaminophenyl)phenylmetyl,
tris(N,N-dipropylaminophenyl!)mety]l,
[diphenyl(N,N-dibutylaminophenyl)]metyl,
[bis(N,N-dibutylaminophenyl)phenyl]metyl,
tris(N,N-dibutylaminophenyl)metyl;

diphenylmetyl;

[(flophenyl)phenyl]metyl, bis(flophenyl)metyl,
bis(triflometylphenyl)metyl, [(triflometylphenyl)phenyl]metyl;

[(hydroxyphenyl)phenyl]metyl, bis(hydroxyphenyl)metyl;

[(metylphenyl)phenyl]metyl, bis(metylphenyl)metyl,
[(etylphenyl)phenyl]metyl, bis(etylphenyl)metyl, [(propylphenyl)phenyl]metyl,
bis(propylphenyl)metyl, [(butylphenyl)phenyl]metyl, bis(butylphenyl)metyl;

[(metoxyphenyl)phenyl]metyl, bis(metoxyphenyl)metyl,
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[(etoxyphenyl)phenyl]metyl, bis(etoxyphenyl)metyl,
[(propyloxyphenyl)phenyl]metyl, bis(propyloxyphenyl)metyl,
[(butoxyphenyl)phenyl]metyl, bis(butoxyphenyl)metyl;

[(aminophenyl)phenyl]metyl, bis(aminophenyl)metyl;

[(N-metylaminophenyl)phenyl]metyl, bis(N-metylaminophenyl)metyl,
[(N-etylaminophenyl)phenyl]metyl, bis(N-etylphenyl)metyl,
[(N-propylaminophenyl)phenyl]metyl, bis(N-propylaminophenyl)metyl,
[(N-butylaminophenyl)phenyl]metyl, bis(N-butylaminophenyl)metyl,

[(N,N-dimetylaminophenyl)phenyl]metyl,
bis(N,N-dimetylaminophenyl)metyl, [(N,N-dietylaminophenyl)phenyl]metyl,
bis(N,N-dietylaminophenyl)metyl, [(N,N-dipropylaminophenyl)phenyl]metyl,
bis(N,N-dipropylaminophenyl)metyl, [(N,N-dibutylaminophenyl)phenyl]metyl,
bis(N,N-dibutylaminophenyl)metyl;

[(naphtyl)phenyl]metyl, bis(naphtyl)metyl, [diphenyl(naphty!)]metyl,
[bis(naphtyl)phenyl]metyl, tris(naphtyl)metyl;

[(biphenyl)phenyl]metyl, bis(biphenyl)metyl, [(biphenyl)diphenyl]metyl,
[bis(biphenyl)phenyl]metyl, tris(biphenyl)metyl;

[phenyl(pyridyl)Jmetyl, bis(pyridyl)metyl, [diphenyl(pyridyl)]metyl,
[bis(pyridyl)phenyl]metyl va tris(pyridyl)metyl.

Trong s cic nhom nay, tét hon nita 1a cic nhom dudi day. |

Triphenylmetyl;

[diphenyl(hydroxyphenyl)]metyl, [bis(hydroxyphenyl)phenylimetyl,
tris(hydroxyphenyl)metyl;

[diphenyl(metylphenyl)Jmetyl, [bis(metylphenyl)phenyl]metyl,
tris(metylphenyl)metyl;

[diphenyl(metoxyphenyl)]metyl, [bis(metoxyphenyl)phenyl]metyl,

tris(metoxyphenyl)metyl;
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diphenylmetyl;

[(hydroxyphenyl)phenyl]metyl, bis(hydroxyphenyl)metyl;

[(metylphenyl)phenyl]metyl, bis(metylphenyl)metyl;

[(metoxyphenyl)phenyl]metyl, bis(metoxyphenyl)metyl;

[(naphtyl)phenyl]metyl;

[(biphenyl)phenyl]metyl;

[diphenyl(pyridyl)]metyl, [bis(pyridyl)phenyl]metyl va
tris(pyridyl)metyl.

Trong cdng thirc chung (1), X 1a nguyén ttr khac loai, nguyén tir hydro
hodc nguyén tir cacbon. X tt hon la nguyén tir khic loai hogic nguyén tir cacbon.
Nguyén ti khac loai tbt hon 13 nguyén tir nito hodc nguyén tir oxy.

Trong cong thuc chung (1), mdi nhém R1 va R2 ddc 1ap duge chon tir
nguyén tir hydro va oxo. Tuy nhién, khi mét trong s R1 va R2 13 oxo, nhém kia
la khong cé mat.

Trong cdng thitc chung (1), R3 dugc chon tir nguyén tr hydro hoac
nhom hydrocacbon cé 1 dén 8 nguyén tir cacbon, trong d6 mdt phﬁn cua céac
nguyén ti hydro hodc nguyén tir cacbon c6 thé duoc thé bing nguyén tir khac
loai. O day, trong truong hop khi mot phin nguyén t&r cacbon trong nhom
hydrocacbon dugc thé bang nguyén tir khéc loai, s6 luong nguyén tir cacbon ¢6
trong nhom hydrocacbon dugc xac dinh la mdt s6 néu gia dinh rang viéc thé
khong dugc thuc hién. S8 luong cua gbc R3 twong ung véi X. Khi hai hodc
nhidu R3 ¢4 mit, mdi nhém R3 1a doc 14p véi nhau.

Sb lugng nguyén tir cacbon ¢é trong nhém hydrocacbon t6t hon 1a tir 1
dén 6.

Nhom hydrocacbon co th& 13 mach théing, mach nhanh hoic vong.

Ngoai ra, nhém hydrocacbon vong 1a nhém trong dé khi hai hodc nhiéu

nhém R3 ¢6 mit, hai nhém R3 14n cén lién két véi nhau tao thanh vong cung vdi
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Ngoai ra, phan cubdi cia R3 c6 thé lién két véi nguyén tr cacbon ma da
lién két voi A1, A2 va A3, bang cach d6 tao thanh vong.

Trong trudng hop khi nguyén tir hydro hodc mét phan nguyén tir hydro
ho#c nguyén tir cacbon dugc thé bang nguyén ti khac loai, nguyén tir khac loai
t6t hon 13 nguyén tir nito hodic nguyén tir oxy. SO luong nguyén tir dugc thé tdt
hon 1a tir 0 dén 4, tot hon nita 1a tir 1 dén 3.

Trong cong thitc chung (1), -X-R3 tét hon 1a dugc thé hién bang cong

thirc chung (2) dudi day.

o >
| "Rs
Re @

Trong cong thirc chung (2), X1 14 nguyén tir cacbon hodc nguyén tir nito.
X1 tét hon 14 nguyén tir nito.

Trong cong thirc chung (2), R4 va RS duoge lién két voi nhau dé tao
thanh, ciing v&i X1, vong di vong hodc vong hydrocacbon ma ¢6 2 dén 8 nguyén
tir cacbon va c6 thé c6 mot phan tir thé. O day, sé lugng nguyén tir cacbon la
khéc véi sb luong nguyén tir cacbon ¢ trong R3 trong cong thirc chung (1) va
duge xac dinh 14 sb lugng nguyén tir cacbon thyc té.

Trong trudng hop khi vong di vong hosic vong hydrocacbon c6 mét phin
tir thé, phan tir thé t&t hon 13 dugc chon tir alkyl c6 1 dén 4 nguyén tir cacbon,
alkyloxy c6 1 d&n 4 nguyén tir cacbon, hydroxyl, amino va oxo. Ngoai ra, trong
trudng hop nay, sé lugng phan tir thé t6t hon 12 tir 1 d&én 3, tot hon nita 1a 1 hodc
2.

O day, vong di vong gdm vong di vong thom, vong di vong khong thom
khong no va vong di vong no bét ky. Vong di vong t6t hon 1a vong di vong no.

Ngoai ra, sb lugng nguyén tir cacbon c6 trong vong di vong t6t hon 13 tir 3 dén 5,
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tdt hon nira 13 4 ho3c 5.

Céc vi du vé& vong dj vong thom gdém pyrol, imidazol va pyrazol.

Céc vi du dugc wu tién vé vong di vong thom cé phén tir thé gom
metylpyrol va metylimidazol.

Céc vi du vé vong di vong khong thom khdng no gbm pyrolin,
imidazolin va pyrazolin.

Céc vi du duge wu tién vé vong di vong khong thom khdng no ¢6 phin
tir thé gdm metylpyrolin va metylimidazolin.

Céc vi du vé& vong di vong no gom aziridin, azetidin, pyrolidin, piperidin,
azepan (perhydroazepin), azocan (perhydroazoxin), piperazin va morpholin.

Céc vi dy duge wu tién vé vong di vong no ¢6 phin tir thé gébm phtalimit,
sucxinimit, glutarimit, metylpyrolidin, hydroxypyrolidin, metylpiperidin,
hydroxypiperidin, metylazepan va hydroxyazepan.

Ngoai ra, vong hydrocacbon gbm vong hydrocacbon thom, vong
hydrocacbon khong thom khong no va vong xycloalkyl bat ky.

Trong cdng thirc chung (2), R6 1a nguyén tir hydro va c6 mit khi X1 la
nguyén tir cacbon va vong di vong hodc vong hydrocacbon khéng phai la vong
thom. Ngoai ra, R6 1a khong c¢6 mat néu X1 la nguyén tir cacbon va vong di
vong hodc vong hydrocacbon 1a vong thom va khi X1 1a nguyén tir nito.

Ngoai ra, -X-R3 trong cong thirc chung (1) tét hon la dugc thé hién bing

cong thire chung (3) dudi day.

Rs (3

Trong cong thirc chung (3), X1 1a nguyén tir cacbon hodc nguyén tir nito.

X1 tét hon 12 nguyén tir nito.
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Trong cong thirc chung (3), R7 14 nhém vong hydrocacbon ma c6 3 dén
8 nguyén tir cacbon va cé thé c6 mot phan tir thé.

Trong trudng hop khi vong hydrocacbon cé mét phan ttr thé, phin tir thé
t6t hon 12 dugce chon tir alkyl co 1 dén 3 nguyén tir cacbon, alkyloxy c6 1 dén 3
nguyén tir cacbon, hydroxyl, amino va oxo. Ngoai ra, trong truong hgp nay, sd
lugng phén tir thé t8t hon 13 tir 1 dén 3, tot hon nita 13 1 hogic 2.

0 day, nhém vong hydrocacbon gbm nhém aryl, nhém vong
hydrocacbon khong thom khéng no va xycloalkyl bat ky. Nhém vong
hydrocacbon tét hon 1a xycloalkyl. Cac vi du cu thé vé xycloalkyl gém
xyclopentyl va xyclohexyl.

Trong cong thitc chung (3), R8 1a nguyén tir hydro va s6 luong cla gbc
R8 tuong g voi X1.

Ngoai ra, -X-R3 trong cong thirc chung (1) t6t hon 13 dugc thé hién bing

cong thire chung (4) dudi day.
Rio

| Y
AC
———)I(2 Ry R1z
Rg )

Trong cong thitc chung (4), X2 1a nguyén tir nito hodc nguyén tir oxy.

n 14 s nguyén tir 0 dén 5, n t&t hon 14 s6 nguyén tir 1 dén 3.

Y duoc chon tir hydroxyl, amino va alkyloxy cé 1 dén 6 nguyén tir
cacbon. Alkyloxy tot hon 14 tir metoxy hodc etoxy.

Khi Y 14 amino, X2 t&t hon 1a nguyén tir oxy.

Trong cdng thirc chung (4), R9 c6 mit khi X2 1a nguyén t nito va R9
duoc chon tir nguyén ti hydro, hydroxyl va hydroxyalkyl ¢6 1 dén 6 nguyén tir
cacbon. R9 tét hon 13 dugc chon tir nguyén tir hydro va hydroxyalkyl c6 1 dén 3

nguyén tir cacbon. Khi X2 13 nguyén tir oxy, R9 12 khdng c6 mat.
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Trong cdng thirc chung (4), mdi nhém R10, R11 va R12 doc lap duoc
chon tir nguyén tir hydro, hydroxyl, oxo va hydroxyalkyl ¢6 1 dén 5 nguyén tir
cacbon. Tuy nhién, khi mot trong s6 R10 va R11 13 oxo, nhém kia 1a khéng co
mit. R10, R11 va R12 t6t hon 1& dugc chon tir nguyén tr hydro, oxo va
hydroxyalkyl c6 1 dén 3 nguyén tir cacbon, tét hon nira 14 dugc chon tir nguyén
tir hydro va hydroxyalkyl c¢6 1 dén 3 nguyén tir cacbon.

Nhém duoc thé hién bing cong thirc chung (4) tét hon gdm céc nhém
sau.

2-hydroxyetyloxy, 3-hydroxypropyloxy, 2-aminoetyloxy,
3-aminopropyloxy, etylamino, 2-hydroxyetylamino, 3-hydroxypropylamino,
2-aminoetylamino, bis(2-hydroxyetyl)amino, 2,3-dihydroxypropyloxy,
carboxymetyl, carboxy(hydroxymetyl)metyl, etoxycarbonylmetylamino va
metoxycarbonyl(hydroxymetyl)amino.

Hop chét duogc thé hién bang cong thirc chung (1) clia sing ché t6t hon 1a

duoc thé hién bing céng thirc chung dudi day (5).

6 (5)

Trong cong thitc chung (5), méi nhom A4, A5 va A6 doc lap dugc chon
tir phenyl va pyridyl ma co thé dugc thé bang metyl, metoxy hodc hydroxyl.

R13 va R14 duoc lién két voi nhau dé tao thanh, cliing v6i nguyén tir nito
duge thé hién 1a N, vong di vong bdo hoa c6 4 hodc 5 nguyén tir cacbon va ¢6
thé dugc thé bing hydroxyl hoic oxo.

Cac vi du duge wu tién v& vong di vong no gém pyrolidin, piperidin,
piperazin, morpholin, sucxinimit va pyrolidinol. Cac vi du dugc uu tién vé

chiing gdm pyrolidin, piperidin, piperazin v morpholin.
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Hop chit dugc thé hién bing cong thirc chung (5) cu thé gém céc hop
chét sau.

1-(triphenylmetyl)pyrolidin, 1-[[diphenyl(metylphenyl)]metyl]pyrolidin,
1-[[bis(metylphenyl)phenyl]metyl]pyrolidin,
1-[tris(metylphenyl)metyl]pyrolidin,
1-[[diphenyl(metoxyphenyl)jmetyl]pyrolidin,
1-[[bis(metoxyphenyl)phenyl|metyl]pyrolidin,
1-[tris(metoxyphenyl)metyl]pyrolidin,
[[diphenyl(hydroxyphenyl)metyl]pyrolidin,
1-[[bis(hydroxyphenyl)phenylmetyl]pyrolidin,
1-[tris(hydroxyphenyl)metyl]pyrolidin;
1-(triphenylmetyl)piperidin, 1-[[diphenyl(metylphenyl)]metyl]piperidin,

1-[[bis(metylphenyl)phenyl]metyl]piperidin,
[

1-

1-[tris(metylphenyl)metyl]piperidin,
1-[[diphenyl(metoxyphenyl)]metyl]piperidin,
1-[[bis(metoxyphenyl)phenyl]metyl]piperidin,
1-[tris(metoxyphenyl)metyl]piperidin,
1-[[diphenyl(hydroxyphenyl)]metyl]piperidin,
1-[[bis(hydroxyphenyl)phenyl]metyl]piperidin,
1-[tris(hydroxyphenyl)metyl]piperidin;
1-(triphenylmetyl)piperazin, 1-[[diphenyl(metylphenyl)Jmetyl]piperazin,
1-[[bis(metylphenyl)phenyl|metyl]piperazin,
1-[tris(metylphenyl)metyl]piperazin,
1-[[diphenyl(metoxyphenyl)]metyl]piperazin,
1-[[bis(metoxyphenyl)phenyl]metyl]piperazin,
1-[tris(metoxyphenyl)metyl]piperazin,

1-[[diphenyl(hydroxyphenyl)]metyl]piperazin,
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1-[[bis(hydroxyphenyl)phenyl}jmetyl]piperazin,
1-[tris(hydroxyphenyl)metyl]piperazin;
1-(triphenylmetyl)morpholin, 1-[[diphenyl(metylphenyl)]metyljmorpholin,
1-[[bis(metylpheny!)phenyl]metyl]morpholin,
1-[tris(metylphenyl)metyl|morpholin,
1-[[diphenyl(metoxyphenyl)]metyl]morpholin,
1-[[bis(metoxyphenyl)phenyl]metyl Jmorpholin,
1-[tris(metoxyphenyl)metyl]morpholin,
1-[[diphenyl(hydroxyphenyl)]|metylJmorpholin,
1-[[bis(hydroxyphenyl)phenyllmetylJmorpholin va
1-[tris(thydroxyphenyl)metyl Jmorpholin.

Trong s cac hop nay, cac hop chét 5 va 6 dugc md ta sau day 1a duoc

uu tién dac biét.

&
OO
g

1-(triphenylmetyl)piperidin (hop chit 5)

/ _\ Nij

1-(triphenylmetyl)pyrolidin (hgp chét 6)
Ngoai ra, hop chit dugc thé hién bing cong thirc chung (1) cua séng ché

t6t hon 1a duge thé hién bang cong thirc chung duéi diy (6).
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A4 /__—<Y1
A5 \ x2\ R16
A6 R15 ©6)

Trong cong thirc chung (6), Mdi nhém A4, AS va A6 doc 1ap dugc chon
tir phenyl va pyridyl, m3i nhém c6 thé dugc thé bing metyl, metoxy hozc
hydroxyl.

X2 la nguyén tr nito hodc nguyén tur oxy.

Trong cong thirc chung (6), Y1 1a hydroxyl hodc amino.

Néu Y1 14 amino, X2 t6t hon 1 nguyén tir oxy. |

Trong cong thic chung (6), R15 1a c6 mat khi X2 13 nguyén tir nito va
R15 dugc chon tir nguyén tir hydro, hydroxyl va hydroxyalkyl c6 1 dén 3
nguyén tir cacbon. Trong truong hop nay, R15 t5t hon 1a dugc chon tir nguyén
tir hydro va hydroxyalkyl ¢6 1 dén 3 nguyén ti cacbon. Khi X2 12 nguyén tir oxy,
R15 1a khong c6 mat.

Trong cong thitc chung (6), R16 dugc chon tir nguyén t& hydro,
hydroxyl va hydroxyalkyl c6 1 dén 3 nguyén tir cacbon. R16 t6t hon la duoc
chon tir nguyén tir hydro va hydroxyalkyl co6 1 dén 3 nguyén tir cacbon.

Hop chit duoc thé hién bang céng thirc chung (6) cu thé gdm cac hop
chét sau.

2-(triphenylmetyloxy)etanol,
2-[[diphenyl(metylphenyl)|metyloxy]etanol,
2-[[bis(metylphenyl)phenylmetyloxy]etanol,
2-[tris(metylphenyl)metyloxy]etanol,
2-[[diphenyl(metoxyphenyl)]metyloxy]etanol,
2-[[bis(metoxyphenyl)phenyl]metyloxy]etanol,

2-[tris(metoxyphenyl)metyloxy]etanol;

-18-



21213

2-[[diphenyl(hydroxyphenyl)]metyloxy]etanol,
2-[[bis(hydroxyphenyl)phenyl]metyloxy]etanol,
2-[tris(hydroxyphenyl)metyloxy]etanol,
2-[[diphenyl(flophenyl)]metyloxy]etanol,
2-[[bis(flophenyl)phenyl]metyloxy]etanol, 2-[tris(flophenyl)metyloxy]etanol;
3-(triphenylmetyloxy)propanol,

3-[[diphenyl(metylphenyl)]metyloxy]propanol,
3-[[bis(metylphenyl)phenyl|metyloxy]propanol,
3-[tris(metylphenyl)metyloxy]propanol,
3-[[diphenyl(metoxyphenyl)]metyloxy]propanol,
3-[[bis(metoxyphenyl)phenyl]metyloxy]propanol,
3-[tris(metoxyphenyl)metyloxy]propanol,
3-[[diphenyl(hydroxyphenyl)]metyloxy]propanol,
3-[[bis(hydroxyphenyl)phenyl]metyloxy]propanol,
3-[tris(hydroxyphenyl)metyloxy]propanol,
3-[[diphenyl(flophenyl)|metyloxy]propanol,
3-[[bis(flophenyl)phenyl]metyloxy]|propanol,
3-[tris(flophenyl)metyloxy]propanol;
2-(triphenylmetyloxy)etylamin,
2-[[diphenyl(metylphenyl)|metyloxy]etylamin,
2-[[bis(metylphenyl)phenyl]metyloxy]etylamin,
2-[tris(metylphenyl)metyloxy]etylamin,
2-[[diphenyl(metoxyphenyl)|metyloxy]etylamin,
2-[[bis(metoxyphenyl)phenyl]metyloxy]etylamin,
2-[tris(metoxyphenyl)metyloxy]etylamin,
2-[[diphenyl(flophenyl)|metyloxy]etylamin,
2-[[bis(flophenyl)phenyl]metyloxy]etylamin,
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2-[tris(flophenyl)metyloxy]etylamin;
3-(triphenylmetyloxy )propylamin,
3-[[diphenyl(metylphenyl)]metyloxy]propylamin,
3-[[bis(metylphenyl)phenyl]metyloxy]propylamin,
3-[tris(metylphenyl)metyloxy]propylamin,
3-[[diphenyl(metoxyphenyl)|metyloxy]propylamin,
3-[[bis(metoxyphenyl)phenyl]metyloxy]propylamin,
3-[tris(metoxyphenyl)metyloxy]propylamin,
3-[[diphenyl(flophenyl)]metyloxy]propylamin,
3-[[bis(flophenyl)phenyl]metyloxy]propylamin,
3-[tris(flophenyl)metyloxy]propylamin;
2-(triphenylmetylamino)etanol,
2-[[diphenyl(metylphenyl)]metylamino]etanol,
2-[[bis(metylphenyl)phenyl]metylamino]etanol,
2-[tris(metylphenyl)metylamino]etanol,
2-[[diphenyl(metoxyphenyl)metylamino]etanol,
2-[[bis(metoxyphenyl)phenyl]metylamino]etanol,
2-[tris(metoxyphenyl)metylamino]etanol,
2-[[diphenyl(flophenyl)]metylamino]etanol,
2-[[bis(flophenyl)phenyl]metylamino]etanol,
2-[tris(flophenyl)metylamino]etanol;
3-(triphenylmetylamino)propanol,
3-[[diphenyl(metylphenyl)]metylamino]propanol,
3-[[bis(metylphenyl)phenyl]metylamino]propanol,
3-[tris(metylphenyl)metylamino]propanol,
3-[[diphenyl(metoxyphenyl)lmetylamino]propanol,
3-[[bis(metoxyphenyl)phenyl]metylamino]propanol,
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3-[tris(metoxyphenyl)metylamino]propanol,
3-[[diphenyl(flophenyl)]metylamino]propanol,
3-[[bis(flophenyl)phenyl]metylamino]propanol,
3-[tris(flophenyl)metylamino]propanol;

N-triphenylmetyl-N-etylamin,
N-[[diphenyl(metylphenyl)]metyl]-N-etylamin,
N-[[bis(metylphenyl)phenyl]metyl]-N-etylamin,
N-[tris(metylphenyl)metyl]-N-etylamin,
N-[[diphenyl(metoxyphenyl)]metyl]-N-etylamin,
N-[[bis(metoxyphenyl)phenyl]metyl]-N-etylamin va
N-[tris(metoxyphenyl)metyl]-N-etylamin.

Trong sb céc hop chét nay, hop chit tir 2 dén 4 dugc mo ta sau day dugc

uu tién dac biét.

(-
{ Y0  OoH
9

2-(triphenylmetyloxy)etanol (hop chét 2)

o]
{ >N OH
g

2-(triphenylmetylamino)etanol (hgp chit 3)

O\_/NHZ
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2-(triphenylmetyloxy)etylamin (hop chit 4)

Ngoai ra, -X-R3 trong cong thirc chung (1) t6t hon 1a dwoc thé hién bing
cong thuce chung (7) dudi day.
—X3—Hp 7

Trong cong thirc chung (7), X3 la nguyén tr khéac loai, nguyén tir hydro
hodc nguyén tir cacbon.

Trong cong thire chung (7), s6 lugng gbe p twong tmg véi X3.

Nhém duge thé hién bing cong thirc chung (7) t6t hon 1a dugce chon tir
nhém amino, nhom hydroxyl va nhém metyl.

Trong s6 cac hop chit ma mdi hop chit dugc thé hién bing cong thic
chung (1) trong d6 -X-R3 dugc thé hién bing chong thirc chung (7), cic hop

chét sau ddy dugc uu tién dic biét.

Triphenylmetylamin
OF

Triphenylmetanol

Triphenylmetan
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Aminodiphenylmetan

NH,

Hop chét dugc thé hién bing cong thirc chung (1) t6t hon 1a khéng c6
khung imidazol. Do c4u tric khong c¢é khung imidazol, hop chét khong c¢é hoat
tinh chéng nim va sir dung nhu 1& chét trc ché su san sinh melanin c6 do an toan
cao.

Hop chét dugc thé hién bang cong thirc chung (1) t6t hon 14 ¢6 ndng do
te ché t6i thiéu (MICg), 14 ndng do tbi thiéu can dé wc ché su phat trién cla
nim ngoai da dén 80% hoiic cao hon va dugc do bing phuong phap mé ta trong
vi du thtr nghiém 5 sau ddy, 16n hon ndng dd wc ché tbi thiéu (MICg) clia
clotrimazol. Hop chét dugc thé hién bing cong thirc chung (1) t6t hon 1a co
MICygy gép 10 1an hodc cao hon, tdt hon nira 1a 20 1an hodc cao hon, vin tdt hon
nira 14 50 lan hodc cao hon, dic biét tdt 1a 100 1an hodc cao hon MICg, cua
clotrimazol.

Piédu nay dugc xem xét tir quan diém vé do an toan trong trudng hop sir
dung hop chét cho my phdm ding khu trd duéi dang chét trc ché sy san sinh
melanin.

Ngoai ra, hop chét dugc thé hién bing cong thirc chung (1) tot hon la
khong c6 hiéu qua uc ché su biéu hién tiroxinaza protein & lidu luong hiru hiéu
tbi thiu cho viéc tc ché su san sinh melanin.

C6 thé khing dinh hop chét c6 hay khong cé hiéu qua trc ché su biéu
hién cuta protein tiroxinaza & lidu Iwong hiru hidu t8i thiéu cho viéc (rc ché sy san
sinh melanin béng cach, chéng han nhu, do hoat tinh tiroxinaza & né)ng do toi

thiéu, trong trudng hop khi luong sén sinh melanin dugc do bing phuong phép
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duge mé ta trong vi du thir nghiém 1 duéi day 1a 40% hoic it hon so véi mau
ddi chimg, bing phuong phap duge mé ta trong vi du thir nghiém 7 dudi day. O
day, trong truong hop khi hoat tinh tiroxinaza 1a 80% hodc cao hon (bing) so
v6i mu dbi chimg, t6t hon 1a 90% hoic cao hon (bing) so vdi mau dbi ching,
tt hon nita 13 bang véi lugng hoat tinh tiroxinaza ciia mau déi chimg, thi hop
chit c6 thé duoc danh gia 1a khéng c6 hiéu qua Gc ché su biéu hién cia
tiroxinaza protein. Cin dugc luu y rang cu tir "bang voi luong hoat tinh
tiroxinaza ctia mau dbi chimg" bao ham trudng hop khi hoat tinh tiroxinaza 1a
95 dén 100% (bing) so véi mau ddi chimg.

Hop chét duge thé hién béng cong thirc chung (1), vi du, ¢ thé duoc
diéu ché bing phuong phép thong thudng str dung nguyén liéu ban sin trén thi
truong theo phuong phap dugc mé ta trong J. Org. Chem., 66(23), 7615-7625
(2001). Céc vi du diéu ché cy thé dugc mod ta dudi day.

Hop chét duoc thé hién bang cong thirc chung (1) duge chuyén thanh
dang mudi béng cach xr ly vai axit duge dung hodc bazo va mudi c6 thé duoc
str dung 1am chét trc ché su san sinh melanin. Céc vi dy vé mudi phu hop gom:
cac mudi axit vé co nhu hydroclorua, sulfat, nitrat, phosphat va cacbonat; cac
mudi axit hitu co nhu maleat, fumarat, oxalat, xitrat, lactat, tartrat,
metansulfonat, paratoluensulfonat va benzensulfonat; mudi kim loai kidém nhu
mudi natri va mudi kali; mudi kim loai kiém thd nhu mudi canxi va mudi magié;
mubi amin hitu co nhu mudi trietylamin, mudi trietanolamin, mudi amoni, mudi
monoetanolamin va mudi piperidin; va mudi axit amino co ban nhu mudi lysin
va alginat.

Hiéu qua tc ché san sinh melanin ctia chit rc ché sy san sinh melanin
cua sang ché co thé dugc do sir dung thiouraxil ma dgc biét dugce két hop vao té
bao trong quy trinh tong hop melanin trong té bao. Vi du, lugng san sinh

melanin c6 thé dugc do bing viéc do lugng thiouraxil duge két hop vao té bao
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bing cach do lugng birc xa bing thiouraxil dugc danh déu bing déng vi phéng
xa. Trong truong hgp nay, vi lugng buc xa tré nén nho hon, lugng san sinh
melanin tré nén nho hon va vi thé chat trc ché c¢6 thé dugc danh gia 1a ¢ hidu
qua tc ché manh ddi véi viéc san sinh melanin.

M§ phdm ding khu trGi cia sang ché gdm chét uc ché sy san sinh
melanin cta sang ché duoc d& cap trén day. My phdm ding khu tra ctia sang ché
6 thé gém duy nhAt mot loai chét tre ché su san sinh melanin cia sang ché hodc
c6 thé gdm hai hodic nhiéu loai chét tc ché.

Ham luong chit &re ché sy san sinh melanin cta sang ché trong m¥ phim
ding khu tra tét hon 1a tir 0,001 dén 10% trong lwong/thé tich, tét hon nita la tir
0,01 dén 5% trong lu’()'ng/thé tich, con tdt hon nita 14 tir 0,1 dén 3% trong
luong/thé tich trén téng lugng m§ phim ding khu tra.

M§ phédm dong khu trii cia séng ché duoc sir dung dé \ic ché sy san sinh
melanin. Cac ng dung “dé wrc ché sy san sinh melanin" gom cac tmg dung cho
cac muc dich chu yéu duge du dinh dé dat duoc sy e ché sy san sinh melanin,
nhu cac mg dung "dé lam giam nhiém sdc 8", "dé 1am tréing" va "dé lam giam
ddi mdi".

Hop chit dugc thé hién béng cong thirc chung (1) va/hodc mudi duoc
dung cta ching c6 pick hdp thu réng véi hé sb hép thy cao trong ving tir ngoai.
Vi thé, m§ phim ding khu tri cua sang ché c6 hidu qua bao vé chéng lai tia tr
ngoai. Tac la, m¥§ phidm dung khu tri cia sang ché khong chi tao hiéu qua {rc
ché déi véi su san sinh melanin ma con ¢ hiéu qua hip thy tia tir ngoai va vi thé
ché phim nay c6 hai hiéu qua sau day: ngan chin chimg sam da, ttc 13, hiéu qua
ngin can viéc lam den vung da khdng bi den va ngén ngira sy den thém cua da
ma da bét dAu den; va cai thién ching sam da, tirc 13, hiéu qua cai thién da d3 bi
den so véi mau da binh thuong thanh mau binh va cai thién mau da den tir gbe

thanh mau da tring ddng mong doi.

-25-



21213

Ngoai ra, m§ phidm dung khu tr ciia sang ché tét hon 1a m§ pham.

O day, thuat ngit "m§ phdm" khéng chi la m§ phdm duoc quy dinh bai
ludt duge phdm ctia mdi quéc gia ma con 14 m§ phim duogc phén loai gin gidng
v6i thude ding ngoai da, nhu cac dang gan nhu 1 duoc phdm & Nhat ban va m§
phim chira thudc & Pai Loan.

M§ phdm dung khu tri ciia sang ché c6 thé gdm céc nguyén lidu tuy
chon thong thudng dugce st dung trong m§ phdm dung khu trii ciing véi chét trc
ché su san sinh melanin cta sang ché. Cac vi du duogc tu tién vé céc nguyén lidu
tiy chon nay gém: dau / sap nhu dau lac macadamia, ddu bo, dau ngo, dau 6 liu,
déu hat nho, ddu me, dau thau dau, dau rum, dau hat bong, dau jojoba, dau dira,
dau co, lanolin dang léng, dau dira chita bénh, dau chira bénh, sap Nhat, dau
thiu déu chita bénh, sap ong, sap candelilla, sdp carnauba, sap ibotta, lanolin,
lanolin bi khir, lanolin cling va sap jojoba; cac hydrocacbon nhu paraffin long,
squalan, pristan, ozokerit, paraffin, ceresin, vaselin va sap vi tinh thé; cac axit
béo bac cao nhu axit oleic, axit isostearic, axit lauric, axit myristic, axit palmitic,
axit stearic, axit behenic va axit undexylenic; rugu bac cao nhu nhu ruou xetyl,
ruou stearyl, rugu isostearyl, rugu behenyl, octyldodecanol, rugu myristyl va
rugu xetostearyl; dau este tong hop nhu xetyl isooctanoat, isopropyl myristat,
hexyldecyl isostearat, diisopropyl adipat, di-2-etylhexyl sebacat, xetyl lactat,
diisostearyl malat, etylen glycol di-2-etyl hexanoat, neopentylglycol
dicapratetylen glycol di-2-etyl hexanoat, neopentylglycol dicaprat, glyxeryl
di-2-heptylundecanoat, glyxeryl tri-2-etylhexanoat, trimetylolpropan
tri-2-etylhexanoat, trimetylolpropan triisostearat va pentan erytrit
tetra-2-etylhexanoat; polysiloxan mach thang nhu dimetylpolysiloxan,
polysiloxan mach thing nhu dimetylpolysiloxan, metylphenylpolysiloxan va
diphenylpolysiloxan; polysiloxan mach vong nhu octametylxyclotetrasiloxan,

decametylxyclopentasiloxan va dodecametylxyclohexansiloxan; cac chét c6 dau
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nhu dau silicon gdm céc polysiloxan dugc bién d6i nhu polysiloxan dugc bién
d6i amino, polysiloxan dugc bién d6i polyete, polysiloxan dugc bién dbi alkyl
va polysiloxan dugc bién d6i clo; chit hoat dong bé mit anion nhu xa phong clia
axit béo (nhu natri laurat va natri palmitat), kali laurylsulfat va ete trietanolamin
alkylsulfat; chét hoat dong bé mit cation nhu trimetyl amoni stearyl clorua,
benzalkoni clorua va oxit laurylamin; chét hoat dong bé mit ludng tinh nhur chét
hoat dong bé mit ludng tinh trén co s& imidazolin (nhu mudi dinatri
2-cocoyl-2-imidazolini hydroxit-1-carboxyetyloxy), chét hoat dong bé mit trén
co s& betain (nhu alkyl betain, amit betain va sulfo betaiﬁ) va axylmetyl taurin;
chét hoat dong bé mit khong ion nhu c4c este clia axit béo sorbitan (nhur
sorbitan monostearat va sorbitan sesquioleat), cac este ctia axit béo glyxerin
(nhu glyxerin monostearat), cic este cia axit béo propylenglycol (nhu
propylenglycol monostearat), chét din xuét dau thiu dau héa cing, ete glyxerol
alkyl, cac este cua axit béo POE sorbitan (nhu POE sorbitan monooleat va
polyoxyetylen sorbitan monostearat), cac este ctia axit béo POE sorbitol (nhu
POE-sorbitol monolaurat), cic este cua axit béo POE glyxerol (nhu
POE-glyxerin monoisostearat), cac este cua axit béo POE (nhu polyetylenglycol
monooleat va POE distearat), ete POE alkyl (nhur ete POE2-octyldodecyl), ete
POE alkylphenyl (nhu ete POE nonylphenyl), céc loai pluronic, ete POE/POP
alkyl (nhu ete POE/POP2-decyltetradecyl), cac loai tetronic, ddu thiu dau POE/
chét din xuit diu thdu diu héa ctimg (nhu dAu thiu diu POE va dau thau dau
hoa cting POE), este sucroza cua axit béo va alkyl glucozit; cdc ruou da hoa tri
nhu polyetylen glycol, glyxerin, 1,3-butylen glycol, erythritol, sorbitol, xylitol,
maltitol, propylen glycol, dipropylen glycol, diglyxerin, isopren glycol,
1,2-pentandiol, 2,4-hexandiol, 1,2-hexandiol va 1,2-oxtandiol; cac chét gift Am
nhu natri pyrolidon carboxylat, lactat va natri lactat; nhimg hat min nhu mica,

bdt tan, cao lanh, mica téng hop, canxi cacbonat, magié cacbonat, anhydrit
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silixic (silic oxit), nhom oxit va bari sulfat 13 nhitng hat c6 bé mat c6 thé da dugc
Xt ly; chit mau vé co nhu oxit sit do, oxit sit vang, oxit s&t den, oxit coban,
ultramarin xanh, sit xanh, oxit titan va oxit kém 13 nhiing chét c6 bé mit c6 thé
da duogc xir ly; cac chdt ngoc trai nhu nhu mica titan, phoi vay ca va bismuth
oxyclorua 13 cdc chit c6 bé mit c6 thé dugc xtt ly; cac chit mau hiru co nhu Do
$6 202, Do 56 228, Do s6 226 vang s6 4, Xanh s 404 vang sb 5, Do s6 505, Do
s6 230, D6 s6 223, mau cam s 201, D6 s6 213 vang sb 204 vang s 203, Xanh
s6 1, Xanh 14 cay s6 201, D6 tia s6 201 va D6 s6 204, ma c6 thé tao mau hd
phach; cac hat min hitu co nhu bt polyetylen, polymetyl methacrylat, bot ni
16ng va chét déo polysiloxan hiru co; chit hap thu tir ngoai trén co s&
aminobenzoat; chat hip thu tir ngoai trén co s anthranilat; chat hap thu tir ngoai
trén co sé salicylat; chat hip thu tir ngoai trén co s& xinamat; chit hip thy tir
ngoai trén co s& benzophenon; chat hp thu tir ngoai trén co s& duong; chat hap
thu tr ngoai nhu 2-(2'-hydroxy-5'-t-oxtylphenyl)benzotriazol va
4-metoxy-4'-t-butyldibenzoylmetan; ruqu bac thap nhu etanol va isopropanol;
c4c vitamin nhu vitamin A hodc chét din xuit cta ching; vitamin B céc loai nhu
vitamin B6 hydroclorua, vitamin B6 tripalmitat, vitamin B6 dioctanoat, vitamin
B2 hoic chét din xudt cta chiing, vitamin B12 va vitamin B15 hodc chét din
xut cta chung; vitamin E céc loai nhur a-tocopherol, B-tocopherol, y-tocopherol
va vitamin E axetat, vitamin D céc loai, vitamin H, axit pantotenic, pantetin va
pyroloquinolin quinon; va chét chéng di tmg nhu phenoxyetanol.

M§ pham dung khu tri cla sang ché ¢6 thé dugc diéu ché biang cach xir
Iy chét (rc ché sy san sinh melanin cta séng ché va thanh phén tiy chon dugc dé
cap trén day theo phuong phép thong thuong va diéu ché san phim thu duoc
thanh céc dang ché phdm khéc nhau nhu my phdm 16ng, chét 1ong dang sita,
nude hoa, kem, m§ phim dang banh.

Vi du thyc hién sang ché
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Sau day, sang ché duoc mb ta chi tiét hon bang cac vi du. Tuy nhién, can
duoc hidu ring sang ché khéng chi gidi han & cac vi du nay.
Céc vi dy diéu ché hop cht

Céc vi du didu ché céc hop chit ma mdi hop chit c6 cong thic chung (1)
duoc thé hién dudi day.

Vi du diéu ché 1: Téng hop 1-(triphenylmetyl)imidazol (hop chét 1)

oG
<l

(hop chit 1)

Hop chit 1 duge téng hop bing phuong phap dugc md ta trong tai liéu
JP 53-16879 A. Cin dugc luu y ring Hop chét 1 ¢6 thé duoc mua dudi dang
thudc thir tir Wako Pure Chemical Industries, Ltd.

Vi du diéu ché 2: Tdng hop 2-(triphenylmetyloxy)etanol (hgp chit 2)

$
1o
O OH

(hop chat 2)

Etylen glycol (3,10g, 49,9mmol) (Wako Pure Chemical Industries, Ltd.)
va triphenylclometan (1,39g, 49,9mmol) (Wako Pure Chemical Industries, Ltd.)
dugc hoa tan trong pyridin (6ml) (Wako Pure Chemical Industries, Ltd.) va
dung dich dugc gia nhiét dén 45°C va khudy trong 2 gio. Nudc (50ml) duge rot
vao dung dich phan Umg va hdén hop duoge chiét bing toluen (Wako Pure
Chemical Industries, Ltd.). Lop hitu co duoc lam khd bang sulfat natri khan

(Wako Pure Chemical Industries, Ltd.) va dung mdi dugc chung cht dudi 4p sut
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giam. Chét cin duoc cho chay sic ky cot silica gel (cloform (Wako Pure
Chemical Industries, Ltd.):metanol (Wako Pure Chemical Industries, Ltd.)=9:1),
bing cach do6 thu dwoc hop chét néu & d& muc (0,37g, hiéu sudt 24%).

m.p. 103-106°C

'H-NMR (CDCLs): 83,26 (t, J=4,5 Hz, 2H), 3,75 (t, J=4,5 Hz, 2H), 7,23-7,54 (m,
15H).

IR (cm™): 3337, 1448, 1093, 1061.

Vi du diéu ché 3: Téng hop 2-(triphenylmetylamino)etanol (hop chét 3)

OO
N
O \_\OH

(hop chét 3)

Triphenylclometan (1,00g, 3,58mmol) (Wako Pure Chemical Industries,
Ltd.) va aminoetanol (2,00g, 32,7mmol) dugc hoa tan trong axetonitril (Sml) va
dung dich dugc khqu & nhiét do6 trong phong qua dém. Nude (100ml) dugce rot
vao dung dich phan tng va chét két tua duge loc hit va sau dé dugc 1am khs.
San phim rin duoc két tinh lai tir dung méi hén hop gbm etanol (Wako Pure
Chemical Industries, Ltd.) va nuéc, bang cach d6 thu dugc hop chét néu & @&
muc (0,43g, hiéu suat 39%).
m.p. 94-97°C
'H-NMR (DMSO): 82,07 (t, J=6,0 Hz, 2H), 3,51 (t, J=6,0 Hz, 2H), 7,15-7,42 (m,
15H).
IR (cm™): 3244, 1488, 1442, 1025.
Vi dy diéu ché 4: Tong hop 2-(triphenylmetyloxy)etylamin (hop chit 4)
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0
S

O NH,

(hop chét 4)

Triphenylclometan (1,00g, 3,58mmol) (Wako Pure Chemical Industries,
Ltd.) va etanolamin hydroclorua (1,00g, 10,3mmol) (Wako Pure Chemical
Industries, Ltd.) dugc hoa tan trong pyridin (4ml) va dung dich dugc khudy &
nhiét do trong phong trong 3 ngay. Nudc (200ml) dugce rét vao dung dich phan
mg va chit két tia duoc loc hut. Cac chét rin dugc tao huyén phu trong dietyl
ete va axit clohydric 3(N) (Wako Pure Chemical Industries, Ltd.) dugc bd sung
vao dé, sau d6 dugc khudy & nhiét dd trong phong trong 15 phit. Cac chét
khong tan dugc loc hat. Cac chét khéng tan dugc hoa tan trong dung dich hdn
hop gbém etyl axetat (Wako Pure Chemical Industries, Ltd.) va dung dich nudc
natri hydro cacbonat bdo hoa (Wako Pure Chemical Industries, Ltd.) va hon hop
duoc léc, sau d6 16p hitu co dugc tach. Lép hitu co duge 1am khé bing sulfat
natri khan (Wako Pure Chemical Industries, Ltd.) va sau d6 dugc loc hut va
duoc cd dudi ap sudt giam, béng cach do6 thu duoc hop chét néu & dé muc (0,31g,
hidu suét 28%).
m.p. 87-89°C.
'H-NMR (CDCl;): 62,88 (t, J=5,1 Hz, 2H), 3,14 (t, J=5,1 Hz, 2H), 7,24-7,51 (m,
15H).
IR (cm™): 3378, 1594, 1448, 1054.
Vi du didu ché 5: Téng hop 1-(triphenylmetyl)piperidin (hgp chét 5)
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O
q

(hop chét 5)

Piperidin (1,50g, 17,6mmol) (Wako Pure Chemical Industries, Ltd.),
triphenylclometan (5,40g, 19,4mmol) (Wako Pure Chemical Industries, Ltd.) va
kali cacbonat (2,68g, 19,4mmol) (Wako Pure Chemical Industries, Ltd.) dugc bd
sung vao axetonitril (30ml) (Wako Pure Chemical Industries, Ltd.) va hén hop
dugc hdi luu trong 5 gio. Dung dich nudc natri hydro cacbonat bdo hoa (Wako
Pure Chemical Industries, Ltd.) dwoc bd sung vao dung dich phan tmg va hén
hop dugc chiét bang etyl axetat (Wako Pure Chemical Industries, Ltd.). L6p hitu
co duoc lam kho bing sulfat natri khan (Wako Pure Chemical Industries, Ltd.)
va dung mdi dugc chung ct dudi 4p suét giam. Chét cin dugc két tinh lai tir
dung méi hdn hop gbém cloform (Wako Pure Chemical Industries, Ltd.) va
n-hexan (Wako Pure Chemical Industries, Ltd.), béng cach d6 thu dugc hop chit
néu & @& muc (1,80g, hidu sudt 31%).

m.p. 156-158°C

'H-NMR (CDCl;): §0,70-3,50 (m, 10H), 7,14-7,80 (m, 15H).

IR (cm™): 2923, 1485, 1448, 708.

Vi du didu ché 6: Tong hop 1-(triphenylmetyl)pyrolidin (hop chét 6)

®
O
9

(hop chét 6)
Pyrolidin (0,26g, 3,66mmol) (Wako Pure Chemical Industries, Ltd.),
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triphenylclometan (1,02g, 3,66mmol) (Wako Pure Chemical Industries, Ltd.) va
kali cacbonat (0,51g, 3,66mmol) (Wako Pure Chemical Industries, Ltd.) dugc bd
sung vao axetonitril (30ml) (Wako Pure Chemical Industries, Ltd.) va hdn hop
duoc hdi luu trong 5 gio. Dung diéh nudc natri hydro cacbonat bdo hoa (Wako
Pure Chemical Industries, Ltd.) duoc bd sung vao dung dich phan tng va hdn
hop dugc chiét bing etyl axetat (Wako Pure Chemical Industries, Ltd.). Lép hitu
co duge 1am khé bing sulfat natri khan (Wako Pure Chemical Industries, Ltd.)
va dung moi dugc chung cat dudi ap suat giam. Chét can duge cho chay sic ky
cdt silica gel (n-hexan (Wako Pure Chemical Industries, Ltd.):etyl axetat (Wako
Pure Chemical Industries, Ltd.)=9:1 dudi dang dung mo1 giai hép)), bang céach
d6 thu dugc hop chét néu & dé muc (0,45, hiéu suét 80%).

m.p. 127-129°C

'H-NMR (CDCl5): 81,53-1,65 (m, 4H), 2,00-2,30 (4H, m), 7,11-7,28 (m, SH),
7,48-7,52 (m, 10H).

IR (cm™): 2961, 2819, 1486, 1448, 711.

Vi du diéu ché 7: Téng hop 1-(triphenylmetyl)piperazin (hop chét 7)

(-
{ YN NH
J

(hop chét 7)

Piperazin (1,00g, 11,6mmol) (Wako Pure Chemical Industries, Ltd.)
duoc hoa tan trong N,N-dimetylformamit (25ml) (Wako Pure Chemical
Industries, Ltd.) va triphenylclometan (0,65g, 2,33mmol) (Wako Pure Chemical
Industries, Ltd.) dugc bd sung it mdt va hdn hop dugc khudy & nhiét do trong
phong qua dém. Nudgc dugc rét vao dung dich phan tmg va hdn hop duge chiét

bang etyl axetat (Wako Pure Chemical Industries, Ltd.). Lop hitu co duoc lam
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kho bang sulfat natri khan (Wako Pure Chemical Industries, Ltd.) va dung moi
duoc chung cit dudi 4p suét giam. Chét can duge cho chay sic ky cot silica gel
(cloform (Wako Pure Chemical Industries, Ltd.):metanol (Wako Pure Chemical
Industries, Ltd.)=9:1 dudi dang dung méi giai hip). Chét ciin duoc hoa tan trong
etyl axetat va dung dich nudc natri hydro cacbonat bdo hoa (Wako Pure
Chemical Industries, Ltd.) va hdn hop duoc lic, sau d6 16p hitu co duoc tach.
Lép hiru co dugc lam khod bing sulfat natri khan (Wako Pure Chemical
Industries, Ltd.) va sau d6 dung mdi dugc chung cht dudi 4p suit giam, bang
cach d6 thu dugc hop chit néu & d& muc (0,76g, hiéu suit 99%).

'H-NMR (CDCl;): 81,20-1,92 (m, 4H), 2,68-3,20 (m, 4H), 7,12-7,29 (10H, m),
7,32-7,60 (m, SH)

Vi du diéu ché 8: Téng hop N-(triphenylmetyl)morpholin (hgp chét 8)

(hop chét 8)

Morpholin (0,47g, 5,39mmol) (Wako Pure Chemical Industries, Ltd.),
triphenylclometan (1,50g, 5,39mmol) (Wako Pure Chemical Industries, Ltd.) va
kali cacbonat (0,75g, 5,39mmol) (Wako Pure Chemical Industries, Ltd.) dugc bd
sung vao N,N-dimetylformamit (5ml) (Wako Pure Chemical Industries, Ltd.) va
hén hop dugc khudy & nhiét do trong phong qua dém. Dung dich nuéc natri
hydro cacbonat bdo hoa (Wako Pure Chemical Industries, Ltd.) dugc bd sung
vao dung dich phan tmg va hén hgp dugc chiét bang etyl axetat (Wako Pure
Chemical Industries, Ltd.). Lép hitu co duge lam kho bing sulfat natri khan va
dung moi dugce chung cht duéi ap sudt giam. Chét cin duogc cho chay séc ky cot

silica gel (n-hexan (Wako Pure Chemical Industries, Ltd.):etyl axetat (Wako
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Pure Chemical Industries, Ltd.)=9:1 dudi dang dung méi giai hip), bing cach d6
thu duogc hop chit néu & dé muc (0,42g, hiéu suét 71%).

m.p. 168-172°C

'H-NMR (CDCl;): 81,45-1,65 (m, 4H), 3,82-3,83 (m, 4H), 7,13-7,29 (m, 10H),
7,47-7,50 (m, SH).

IR (cm™): 2846, 1490, 1447, 709.

Vi du didu ché 9: Téng hop [diphenyl(4- pyridyl)Jmetanol (hop chét 9)

| N,

=

OH

(hop chit 9)

Thubc thir Grignard dugc didu ché tir magié (0,21g, 8,64mmol) (Wako
Pure Chemical Industries, Ltd.) va bromobenzen (1,35g, 8,60mmol) (Wako Pure
Chemical Industries, Ltd.). 4-Benzoylpyridin (0,52g, 28,4mmol) (Wako Pure
Chemical Industries, Ltd.) dugc hoa tan trong tetrahydrofuran (10ml) (Wako
Pure Chemical Industries, Ltd.) va thudc thir Grignard dugc bd sung nhé giot,
sau d6 dugc khudy & nhiét do trong phong trong 5 gid. Dung dich nudc amoni
clorua bdo hoa (Wako Pure Chemical Industries, Ltd.) dugc b6 sung vao dung
dich phan umg va hdn hop duge chiét bing etyl axetat (Wako Pure Chemical
Industries, Ltd.). Lép hiru co duge 1am khd bing sulfat natri khan (Wako Pure
Chemical Industries, Ltd.) va dung méi dugc chung cat dudi ap suat giam. Chét
can dugc cho chay sic ky cot silica gel (cloform (Wako Pure Chemical
Industries, Ltd.) duéi dang dung méi gidi hép), bing cach d6 thu dugc hop chét
néu & d& muc (0,72g, hiéu suét 97%).
'H-NMR (CDCl;): $2,98 (m, 1H), 7,23-7,35 (m, 12H), 8,53-8,55 (m, 2H).
Vi du didu ché 10: Téng hop 1-{[diphenyl(4- pyridyl)]lmetyl}piperidin (hgp chét
10)
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(hop chét 10)

Thionyl clorua (Iml) (Wako Pure Chemical Industries, Ltd.) dugc bd
sung vao hop chét 9 duge mo ta trén day (0,30g, 1,15mmol) va hén hop duoge
héi luu trong 30 phit. Sau d6, dung méi dugce chung cat dudi ap suét giam. Chét
cin duoc hoa tan trong axetonitril (20ml) va piperidin (0,75g, 8,80mmol) (Wako
Pure Chemical Industries, Ltd.) dugc bd sung vao dé, sau d6 dugc héi luu trong
3 gid. Hon hop duge dua tré lai nhiét do trong phong va sau d6 dung dich nudc
natri hydro cacbonat bdo hoa (Wako Pure Chemical Industries, Ltd.) dugc bd
sung vao do, sau dé dugc chiét bang etyl axetat (Wako Pure Chemical Industries,
Ltd.). Lép hitu co duogc lam khé bing sulfat natri khan (Wako Pure Chemical
Industries, Ltd.) va dung moi dugc chung cht dudi ap suét giam. Chat cin dugc
cho chay sic ky cot silica gel (cloform (Wako Pure Chemical Industries, Ltd.)
dudi dang dung méi giai hip), bing cach dé thu dugc hop chit néu & dé muc
(0,27g, hidu suit 71%).

m.p. 185-188°C

'H-NMR (CDCl;): 81,20-3,30 (m, 10H), 7,15-7,60 (m, 12H), 8,44-8,48 (m, 2H).
IR (cm™): 2923, 2811, 1590, 705.

Vi du diéu ché 11: Téng hop 1-(triphenylmetyl)sucxinimit (hgp chét 11)

(hop chét 11)
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Sucxinimit (0,53g, 5,35mmol) (Wako Pure Chemical Industries, Ltd.),
triphenylclometan (1,49g, 0,535mmol) (Wako Pure Chemical Industries, Ltd.)
va kali cacbonat (0,74g, 5,35mmol) (Wako Pure Chemical Industries, Ltd.) dugc
bd sung vao axetonitril (Sml) (Wako Pure Chemical Industries, Ltd.) va hon hop
dwoc khudy & nhiét d6 trong phong qua dém. Dung dich nuéc natri hydro
cacbonat bdo hoa (Wako Pure Chemical Industries, Ltd.) duoc bd sung vao dung
dich phan {mg va hén hop duoc chiét bing etyl axetat (Wako Pure Chemical
Industries, Ltd.). Lép hitu co dugc lam khé bing sulfat natri khan (Wako Pure
Chemical Industries, Ltd.) va dung méi duoc chung cit dudi ap suit giam. Chét
cdn duoc cho chay sic ky cot silica gel (cloform) (Wako Pure Chemical
Industries, Ltd.), béng cach do thu dugce hop chit néu & dé muc (0,48g, hiéu sut
26%).

'H-NMR (CDCl;): 82,64 (m, 4H), 7,15-7,26 (m, 9H), 7,38-7,41 (m, 6H).
IR (cm™): 2928, 1490, 1455, 707.
Vi du diéu ché 12: Téng hop (R)-1-triphenylmetyl-3-pyrolidinol (hgp chit 12)

®
O

O OH
(hop chét 12)

(R)-(+)-3-Pyrolidinol (1,0g, 11,5mmol) (Aldrich) va triphenylclometan
(1,00g, 3,59mmol) (Wako Pure Chemical Industries, Ltd.) dugc hoa tan trong
axetonitril (30ml) (Wako Pure Chemical Industries, Ltd.) va hdn hop duoc hdi
luu trong 3 gid. Hdn hop dugc 1am ngudi toi nhiét o phong va sau dé dung dich
nudc natri hydro cacbonat bdo hoa (Wako Pure Chemical Industries, Ltd.) dugc
b6 sung vao dung dich phan tng, sau d6 dugc chiét bang etyl axetat (Wako Pure

Chemical Industries, Ltd.). Lép hitu co dugc lam kho bing sulfat natri khan
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(Wako Pure Chemical Industries, Ltd.) va dung méi dugc chung cét dudi &p suat
giam. Chét ciin dugc cho chay sic ky cot silica gel (cloform (Wako Pure
Chemical Industries, Ltd.) duéi dang dung méi giai hip), bing cach d6 thu duoc
hop chét néu & d& myc (0,73g, hiéu sudt 62%).

m.p. 137-139°C

'H-NMR (CDCl3): 81,55-1,82 (m, 2H), 1,93-2,15 (m, 2H), 2,20-2,29 (m, 1H),
2,60-2,85 (m, 2H), 4,25 (brs, 1H), 7,13-7,46 (m, 10H), 7,51-7,52 (m, SH).

IR (cm™): 3434, 2835, 1447, 710.

Vi du diéu ché 13: Téng hop [(naphtyl)phenyl]metanol (hgp chét 13)

OH

(hop chit 13)

Thudc thtr Grignard duogc diéu ché tir magié (0,47g, 19,6mmol) (Wako
Pure Chemical Industries, Ltd.) va bromobenzen (3,10g, 19,7mmol) (Wako Pure
Chemical Industries, Ltd.). 2-naphthaldehyt (2,00g, 12,8mmol) (Aldrich) dugc
hoa tan trong tetrahydrofuran (10ml) (Wako Pure Chemical Industries, Ltd.) va
thudc thir Grignard duoc bd sung vao do, sau d6 dugc khudy & nhiét do trong
phong trong 1 gid. Axit clohydric lodng (Wako Pure Chemical Industries, Ltd.)
duoc bd sung vao dung dich phan tmg va hén hop dugce chiét bang etyl axetat
(Wako Pure Chemical Industries, Ltd.). L6p hitu co duge lam khé bang sulfat
natri khan (Wako Pure Chemical Industries, Ltd.) va dung méi dugc chung cét
dudi 4p sudt giam. Chét cin dugce cho chay sic ky cdt silica gel (cloform (Wako
Pure Chemical Industries, Ltd.) dudi dang dung méi giai hép), bang cach d6 thu
duoc chit din xuét keton 13 chét trung gian (2,97g, >100%).

Chét trung gian (2,97g, 19,6mmol) dugc hoa tan trong metanol (30ml)
(Wako Pure Chemical Industries, Ltd.) va natri borohydrua (0,83g, 21,9mmol)

(Wako Pure Chemical Industries, Ltd.) duoc bd sung vao do, sau d6 dugc khudy
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& nhiét do trong phong trong 2 gio. Dung dich phan Ung dugc c¢b dudi 4p suét
giam va sau d6 chit cin dugc cho chay sic ky cot silica gel (cloform (Wako
Pure Chemical Industries, Ltd.) du6i dang dung méi giai hp), bang cach d6 thu
dwoc hop chét néu & d& muc (2,72g, hiéu sudt 91%).

'H-NMR (CDCl;): 82,38 (brs, 1H), 6,00 (s, 1H), 7,20-7,42 (m, 7H), 7,79-7,89
(m, SH).

Vi du diéu ché 14: Téng hop [bis(4-metylphenyl)Jmetanol (hop chét 14)

OH
(hop chét 14)

Véi phuong phap gibng nhu da thuc hién ddi véi hop chit 13,
4,4'-dimetylbenzophenon (Wako Pure Chemical Industries, Ltd.) va natri
borohydrua (Wako Pure Chemical Industries, Ltd.) dugc sir dung, bing cach do
thu duoc hop chét néu & dé& muc.

'H-NMR (CDCl): 82,31 (s, 6H), 5,76 (s, 1H), 7,12 (d, J=7,8 Hz, 4H), 7,23 (d,
J=7,8 Hz, 4H).
Vi du diéu ché 15: Téng hop [bis(4-metoxyphenyl)]metanol (hop chét 15)

MeOOMe
OH

(hop chét 15)

Véi phuong phap gidng nhu di thyc hién déi v6i hop chét 13,
4,4'-dimetoxybenzophenon (Aldrich) va natri borohydrua (Wako Pure Chemical
Industries, Ltd.) dugc st dung, béng cach d6 thu duoc hop chit néu ¢ dé& muc.
'H-NMR (CDCls): 82,10 (s, 1H), 3,79 (s, 6H), 5,75 (s, 1H), 6,86 (dd, J=2,1 Hz,
J=15,4 Hz, 4H), 7,27 (dd, J=2,1 Hz, J=15,4 Hz, 4H).

Vi du didu ché 16: Téng hop di(2-pyridyl)phenylmetanol (hgp chat 16)
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(hop chit 16)

V6i phuong phép gidng nhu di thuc hién dbi véi hop chét 13, thudc thir
Grignard duoc diéu ché tir magié (Wako Pure Chemical Industries, Ltd.) va
bromobenzen (Wako Pure Chemical Industries, Ltd.) va di-2-pyridyl keton
(Aldrich) duoc cho phan tmg v6i thude thir, bang cach d6 thu dugc hop chit néu
& dé& muc.

'H-NMR (CDCl,): 81,86 (s, 1H), 7,05-7,37 (m, 7H), 7,64-7,71 (m, 4H), 8,62 (d,
J=0,9 Hz, 2H).

IR (cm™): 3397, 1577, 1513, 734.

Vi du diéu ché 17: Téng hop [diphenyl(4-metoxyphenyl)lmetanol (hgp chit 17)

(J
Me0~ )—-OH

(hop chét 17)

Véi phuong phép gidng nhu da thuc hién déi véi hop chét 13, thude thir
Grignard dugc diéu ché tir magié (Wako Pure Chemical Industries, Ltd.) va
parabromoanisol va benzophenon dugc cho phan Umg véi thudc thir, bing cach
d6 thu dugc hop chit néu & dé muc.

m.p. 79-81°C

'H-NMR (CDCl5): 82,75 (s, 1H), 3,79 (s, 3H), 6,82 (dd, J=3,0 Hz, J=9,6 Hz,
2H), 7,2-7,3 (m, 12H).

IR (cm™): 3479, 1607, 1508, 1249.

Vi du didu ché 18: Tong hop [bis(4-metoxyphenyl)phenyl]metanol (hop chét 18)
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OMe

()
Meo~ _)—-OH

(hop chét 18)

Vi phuong phép giéng nhu di thyc hién d6i voi hop chat 13, thude thir
Grignard dugc didu ché tir magié (Wako Pure Chemical Industries, Ltd.) va
bromobenzen va 4,4'-dimetoxybenzophenon dwoc cho phan tng véi thubc thir,
bang cach d6 thu dugc hop chit néu & dé myc.

'H-NMR (CDCl;): 83,80 (s, 6H), 6,82 (dd, J=2,7 Hz, J=6,6 Hz, 2H), 7,17 (dd,
J=2,1 Hz, J=6,6 Hz, 2H), 7,2-7,3 (m, 9H).
IR (cm™): 3447, 1605, 1506, 1245,
Vi du diéu ché 19: Téng hop 1-[[(4-metoxyphenyl)diphenylJmetyl]piperidin
(hop chét 19)

OMe

(J
@
(hop chét 19)

[(4-Metoxyphenyl)diphenyl]metyl clorua (0,79g, 2,56mmol) (Tokyo
Chemical Industry Co., Ltd.) dugc hoa tan trong axetonitril (15ml) (Wako Pure
Chemical Industries, Ltd.) va piperidin (1,20g, 14,1mmol) (Wako Pure
Chemical Industries, Ltd.) dugc bd sung vao d6. Hon hop dugc hdi luu trong 1
gi¢r va sau d6 dung mdi duge chung cit dudi 4p suét giam. Dung dich nudc natri
hydro cacbonat bo hoa (Wako Pure Chemical Industries, Ltd.) va nudc dugce bd
sung vao chét cin da dugc c6 va hdn hop dugc chiét bing etyl axetat (Wako

Pure Chemical Industries, Ltd.). Lop hitu co dugc lam kho bang sulfat natri
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khan (Wako Pure Chemical Industries, Ltd.) va dung mdi dugc chung cat dudi
ap suét giam. Chét cin dwoc cho chay sdc ky cot alumin (n-hexan (Wako Pure
Chemical Industries, Ltd.) du6i dang dung mdi giai hép), bang cach d6 thu dugc
hop chét néu & d& myc (0,79g, hiéu suit 86%).
m.p. 63-67°C
'H-NMR (CDCl;): §0,70-3,50 (m, 10H), 3,77 (s, 3H), 6,79 (d, J=9,0 Hz, 2H),
7,10-7,6 (m, 12H).
IR (cm™'): 2924, 1507, 1441, 712.
Vi du diéu ché 20: Téng hop 1-[[bis(4-metoxyphenyl)phenyl]metyl]piperidin
(hop chét 20)

OMe

()
Meo~ YN )
J

(hop chét 20)

4,4'-dimetoxytrityl clorua (0,83g, 2,45mmol) (Tokyo Chemical Industry
Co., Ltd.) dugc hoa tan trong axetonitril (15ml) (Wako Pure Chemical Industries,
Ltd.) va piperidin (1,24g, 14,6mmol) (Wako Pure Chemical Industries, Ltd.)
duge bd sung vao d6. Hon hop duge hdi luu trong 1 gid va dung mdi duge
chung ct dudi 4p suat giam. Dung dich nudc natri hydro cacbonat bdo hoa
(Wako Pure Chemical Industries, Ltd.) dugc b sung vao chét cin di dugc cd va
hdn hop dugce chiét bgng etyl axetat (Wako Pure Chemical Industries, Ltd.). Lop
hitu co duge raa bé‘mg nuéc va nude mudi. Sau do, 16p hitu co duge lam khod
béng sulfat natri khan (Wako Pure Chemical Industries, Ltd.) va dung méi dugc
chung cit dudi ap sudt giam. Chét can duge cho chay sic ky cot alumin
(n-hexan (Wako Pure Chemical Industries, Ltd.) — cloform (Wako Pure

Chemical Industries, Ltd.): n-hexan (Wako Pure Chemical Industries, Ltd.)=1:4
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dudi dang dung méi giai hip), bang cach d6 thu dugc hop chét néu & d& muc
(0,81g, hidu suét 85%).

m.p. 67-70°C

'H-NMR (CDCl): 0,70-3,50 (m, 10H), 3,77 (s, 6H), 6,79 (d, J=9,0 Hz, 4H),
7,08-7,53 (m, 9H).

IR (cm™): 2927, 1507, 1249, 1177, 1035.

Vi du diéu ché 21: Tong hop 1-[tris(4-metoxyphenyl)metyl]piperidin (hop chit
21)

OMe

(J
Me0—~ YN )
J

OMe

(hop chit 21)

4,4' 4"-trimetoxytrityl clorua (0,51g, 1,38mmol) (Aldrich) duoc hoa tan
trong axetonitril (8ml) (Wako Pure Chemical Industries, Ltd.) va piperidin
(0,70g, 8,22mmol) (Wako Pure Chemical Industries, Ltd.) duoc bd sung vao do.
Hén hop dugc hdi luwu trong 1 gidr va sau d6 dung mdi duge chung cat duéi ap
sudt giam. Dung dich nuéc natri hydro cacbonat bdio hoa (Wako Pure Chemical
Industries, Ltd.) duoc bd sung vao chét can da dugc co va hdn hgp dugc chiét
bing etyl axetat (Wako Pure Chemical Industries, Ltd.). Lép hitu co duge rua
bang nudc va nude mudi. Sau d6, 16p hiru co duge lam kho béng sulfat natri
khan (Wako Pure Chemical Industries, Ltd.) va dung méi dugc chung cat dudi
ap suét giam. Chét cin duge cho chay séc ky cot alumin (cloform (Wako Pure
Chemical Industries, Ltd.):n-hexan (Wako Pure Chemical Industries, Ltd.)=1:4
duédi dang dung moi giai hip), bang cach d6 thu dugc hop chét néu & d& muc

(0,28g, hidu suat 49%).
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m.p. 73-75°C

'H-NMR (CDCl5): 0,70-3,50 (m, 10H), 3,77 (s, 9H), 6,78 (d, J=9,0 Hz, 6H),
7,36 (d, J=7,8 Hz, 6H).

IR (cm™'): 2928, 1507, 1249, 1175, 1036.

Vi du diéu ché 22: Téng hop tris(4-metylphenyl)metanol (hop chét 22)
CH,

®
H,C~_)—OH
(J

CH,

(hop chét 22)

Thudc thtr Grignard duge didu ché tir magié (0,14g, 5,76mmol) (Wako
Pure Chemical Industries, Ltd.) va p-bromotoluen (0,48g, 5,45mmol) (Wako
Pure Chemical Industries, Ltd.). 4,4'-dimetylbenzophenon (0,60g, 2,85mmol)
(Wako Pure Chemical Industries, Ltd.) dugc hoa tan trong tetrahydrofuran (Sml)
(KANTO CHEMICAL CO., INC.) va né dugc bd sung nho giot vao thudc thir
Grignard trong khi 1am lanh bing d4, sau d6 dugc khudy & nhiét do trong phong
trong 4 gio. Dung dich nudc natri hydro cacbonat bdo hoa (Wako Pure Chemical
Industries, Ltd.) dugc bd sung vao dung dich phan mg trong khi lam lanh bing
d4 va hdn hop duoc chiét bang etyl axetat (Wako Pure Chemical Industries_,,
Ltd.). Lép hitu co duoc rira bang nude mudi. Sau dé, 16p hitu co dugc 1am kho
bing sulfat natri khan (Wako Pure Chemical Industries, Ltd.) va dung méi dugc
chung cit dudi ap sudt giam. Chét can dugc cho chay sic ky cot silica gel
(n-hexan (Wako Pure Chemical Industries, Ltd.):etyl axetat (Wako Pure
Chemical Industries, Ltd.)=19:1 dudi dang dung moi giai hip), bang cach do6 thu
duoc hop chat néu & d& muc (0,74g, higu suét 86%).
m.p. 91-94°C
'H-NMR (CDCl;): 62,33 (s, 9H), 2,68 (s, 1H), 7,08-7,17 (m, 12H).

-44-



21213

IR (cm™): 3466, 1510, 1010, 818, 784.
Vi du diéu ché 23: Téng hop [bis(4-metylphenyl)phenyl]metanol (hop chét 23)
CH,

(]
H,C~_)—-OH
J

(hop chit 23)

Véi phuong phép giéng nhu di thuc hién dbi v6i hop chét 13, thude thir
Grignard dugc didu ché tir magié (Wako Pure Chemical Industries, Ltd.) va
bromobenzen (Wako Pure Chemical Industries, Ltd.) va
4,4'-dimetylbenzophenon (Wako Pure Chemical Industries, Ltd.) dugc cho phéan
umg v6i thude thir, bang cach do thu duge hop chét néu & dé muc.

m.p. 73-76°C

'H-NMR (CDCl5): 62,38 (s, 6H), 2,72 (s, 1H), 7,09-7,17 (m, 8H), 7,26-7,28 (m,
5H).

IR (cm™): 3466, 1510, 1446, 1009, 816, 755, 701.

Vi du diéu ché 24: Téng hop [diphenyl(4-metylphenyl)]metanol (hgp chét 24)

CH,

C
{_)—+OH
Q)

(hop chét 24)

V&i phuong phép gidng nhu da thuc hién dbi v6i hop chét 13, Thude thir
Grignard duogc didu ché tir magié (Wako Pure Chemical Industries, Ltd.) va
p-bromotoluen (Wako Pure Chemical Industries, Ltd.) va benzophenon (Wako
Pure Chemical Industries, Ltd.)dugc cho phan Ung véi thubc thir, bang cach do

thu duge hop chét néu & dé muc.
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m.p. 68-71°C

'H-NMR (CDCl3): 82,34 (s, 3H), 2,76 (s, 1H), 7,13-7,17 (m, 4H), 7,26-7,32 (m,
10H).

IR (cm™): 3466, 1510, 1445, 1010, 815, 757, 700.

Vi du diéu ché 25: Tong hop [[diphenyl(4-metylphenyl)]metyl]piperidin (hop
chét 25)

CH,

®
N:>
(hop chit 25)

Hop chét 24 dugc mo ta trén day (0,17g, 0,620mmol) dugce hoa tan trong
cloform (4ml) (Wako Pure Chemical Industries, Ltd.) va thionyl clorua (0,5ml)
(Wako Pure Chemical Industries, Ltd.) dugc bd sung nhé giot trong khi lam lanh
bing d4. Hon hop dugc dua tré lai nhiét d§ phong va khudy trong 2 gid va sau
d6 dung mdi duge chung cht dudi ap suit giam, bing cach d6 thu dugc chét can.
Chét cin dugc hoa tan trong axetonitril (4ml) (Wako Pure Chemical Industries,
Ltd.) va piperidin (0,19g, 2,23mmol) (Wako Pure Chemical Industries, Ltd.)
duogc bd sung vao d6. Hén hop duoc héi luu trong 1 gid va dugc 1am ngudi bing
nhiét d6 phong. Dung méi duge chung cAt dudi 4p suét gidm va sau d6 dung
dich nuéc natri hydro cacbonat bdo hoa (Wako Pure Chemical Industries, Ltd.)
duoc bd sung vao chit cin di duogc co va hdn hop duge chiét bing etyl axetat
(Wako Pure Chemical Industries, Ltd.). Lép hitu co dugc rua bang nudc va
nude mudi. Sau d6, 16p hitu co duge lam khd bing sulfat natri khan (Wako Pure
Chemical Industries, Ltd.) va dung méi dugc chung cht dudi 4p suit giam. Chit
can dugc cho chay sic ky ¢t alumin (n-hexan (Wako Pure Chemical Industries,

Ltd.) dudi dang dung mdi giai hép), bing cach d6 thu dugc hop chit néu & dé
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muc (0,18g, hiéu suét 85%).
m.p. 63-67°C.
'H-NMR (CDCl;): §0,70-3,50 (m, 10H), 2,29 (s, 3H), 7,02-7,18 (m, 4H),
7,19-7,29 (m, 5SH), 7,30-7,55 (m, SH).
IR (cm™): 2922, 2809, 1489, 1447, 711, 701.
Vi du diéu ché 26: Téng hop 1-[[bis(4-metylphenyl)phenyl]metyl]piperidin (hop
chét 26)
Me

Me NC>
9
(hop chit 26)

Hop chét 23 duge mo ta trén day (0,17g, 0,589mmol) dugc hoa tan trong
cloform (4ml) (Wako Pure Chemical Industries, Ltd.) va thionyl clorua (0,5ml)
(Wako Pure Chemical Industries, Ltd.) dugc bd sung nho giot trong khi lam lanh
béng da. Hon hop duge dua trd lai bing nhiét d6 phong va khudy trong 1 gi& va
sau d6 dung méi dugc chung cit duéi ap suft giam, bang cach d6 thu dugc chit
cdn. Chét can dugc hoa tan trong axetonitril (4ml) (Wako Pure Chemical
Industries, Ltd.) va piperidin (0,19g, 2,23mmol) (Wako Pure Chemical
Industries, Ltd.) dugc bd sung vao d6. Hon hop duge hdi luu trong 45 phut va
dwoc 1am ngudi bing nhiét dd phong. Dung mdi duge chung cat dudi ap suét
giam va sau d6 dung dich nudc natri hydro cacbonat bdo hoa (Wako Pure
Chemical Industries, Ltd.) dugc bd sung vao chit cin d3 duoc ¢6 va hdn hop
duoc chiét bang etyl axetat (Wako Pure Chemical Industries, Ltd.). L6p hiru co
dugc riia bing nude va nuée mudi. Sau d6, 16p hiru co duge lam khé béng sulfat
natri khan (Wako Pure Chemical Industries, Ltd.) va dung méi dugc chung cht

dudi ap sut giam. Chét cin dugc cho chay s&c ky cot alumin (n-hexan (Wako
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Pure Chemical Industries, Ltd.) du6i dang dung mdi giai hap), bing cach dé thu
duoc hop chét néu & d& muc (0,17g, hiéu suit 81%).

m.p. 68-71°C.

'H-NMR (CDCl;): §0,70-3,50 (m, 10H), 2,29 (s, 6H), 7,04-7,46 (m, 13H).

IR (cm™): 2922, 1507, 1445, 752, 723.

Vi du didu ché 27: Téng hop 1-[tris(4-metylphenyl)metyl]piperidin (hop chét
27)

Me

@
Me N:>
)

Me

(hop chét 27)

Hop chét 22 duoc mo ta trén day (0,17g, 0,562mmol) dugc hoa tan trong
cloform (4ml) (Wako Pure Chemical Industries, Ltd.) va thionyl clorua (0,5ml)
(Wako Pure Chemical Industries, Ltd.) dugc bd sung nhé giot trong khi lam lanh
bing d4. Hon hop dugc dua tré lai nhiét d§ phong va khudy trong 2 gid va sau
d6 dung moéi dugce chung cét dudi 4p sudt giam, bang cach d6 thu dugce chét can.
Chét can dugc hoa tan trong axetonitril (4ml) (Wako Pure Chemical Industries,
Ltd.) va piperidin (0,19g, 2,23mmol) (Wako Pure Chemical Industries, Ltd.)
duge bd sung vao d6. Hon hop dugc hdi luu trong 1 gid va duogc 1am ngudi béng
nhiét d6 phong. Dung méi dugc chung cAt dudi ap suit giam va sau d6 dung
dich nudc natri hydro cacbonat bdo hoa (Wako Pure Chemical Industries, Ltd.)
dugc bd sung vao chit cin dd dugce c¢d va hon hop duge chiét bing etyl axetat
(Wako Pure Chemical Industries, Ltd.). Lép hiru co duge ria bing nudc va
nude mudi. Sau do, 16p hitu co duge lam kho bing sulfat natri khan (Wako Pure

Chemical Industries, Ltd.) va dung méi dugc chung cht dud6i 4p suét giam. Chét
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can dugc cho chay sdc ky c6t alumin (n-hexan (Wako Pure Chemical Industries,
Ltd.) duéi dang dung méi giai hép), bang cach d6 thu duge hop chit néu & dé
muc (0,19g, hiéu suét 92%).

'H-NMR (CDCl;): 80,70-3,50 (m, 10H), 2,28 (s, 9H), 7,04 (d, J=8,4 Hz, 6H),
7,23-7,40 (m, 6H).

IR (em™): 2922, 1508, 1185, 807, 781, 569.

Vi du diéu ché 28: Téng hop 1-(diphenylmetyl)pyrolidin (hop chét 28)

N

O

(hop chét 28)

Clodiphenylmetan (0,50g, 2,47mmol) (Wako Pure Chemical Industries,
Ltd.), pyrolidin (0,53g, 7,45mmol) (Tokyo Chemical Industry Co., Ltd.) va kali
iodua (0,10g, 0,60mmol) (Wako Pure Chemical Industries, Ltd.) duoc bd sung
vao axetonitril (20ml) (Wako Pure Chemical Industries, Ltd.) va hdn hop dugc
hoi luu trong 2 gid. Hon hop dugc 1am ngudi bang nhiét d6 phong. Sau d6, dung
dich nudc natri hydro cacbonat bdo hoa (Wako Pure Chemical Industries, Ltd.)
dugc bd sung vao dung dich phan tmg va hén hop dugc chiét bang etyl axetat
(Wako Pure Chemical Industries, Ltd.). Lép hiru co dugc lam khé béng sulfat
natri khan (Wako Pure Chemical Industries, L.td.) va dung moéi dugc chung cat
dudi ap sudt giam. Chét cin dugc cho chay séc ky cdt silica gel (cloform (Wako
Pure Chemical Industries, Ltd.):metanol (Wako Pure Chemical Industries,
Ltd.)=99:1 duéi dang dung méi giai hip), bing cach d6 thu dugc hop chét néu &
dé muc (0,36g, hidu sudt 61%).
m.p. 69-72°C
'H-NMR (CDCly): 81,73-1,79 (m, 4H), 2,40-2,44 (m, 4H), 4,15 (s, 1H),
7,12-7,47 (m, 10H).
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IR (cm™): 2793, 1452, 703.
Vi du diéu ché 29: Téng hop 1-[bis(4-metylphenyl)metyl]pyrolidin (hop chét
29)

N

O

(hop chét 29)

Hop chét 14 (0,30g, 1,41mmol) dugc hoa tan trong thionyl clorua (1ml)
(Wako Pure Chemical Industries, Ltd.) va hén hop dugc hdi luu trong 2 gio.
Dung dich dugc c¢6 dudi ap suét giam, bing cach d6 thu dugc chét cin. Chét can
duogc hoa tan trong axetonitril (5ml) (Wako Pure Chemical Industries, Ltd.) va
pyrolidin (0,50g, 7,03mmol) dugc bb sung vao d6 va hén hop dugc héi luu
trong 2 gi¢ va sau d6 dugc lam ngudi bing nhiét d6 phong. Dung dich nudc
natri hydro cacbonat bdo hoa (Wako Pure Chemical Industries, Ltd.) dugc bd
sung vao dung dich phan ung va sau do hén hop duoc chiét bang etyl axetat.
Lop hitu co duge lam khd bing sulfat natri khan (Wako Pure Chemical
Industries, Ltd.) va dung méi duge chung cat dudi 4p sudt giam. Chét can dugc
cho chay sic ky cot silica gel (cloform (Wako Pure Chemical Industries,
Ltd.):metanol (Wako Pure Chemical Industries, Ltd.)=99:1 duéi dang dung mdi
giai hip), béng cach d6 thu dugc hop chét néu & d& muyc (0,32¢, hiéu suat 84%).
m.p. 61-63°C.

'H-NMR (CDCl;): 81,74-1,78 (m, 4H), 2,40 (s, 6H), 2,35-2,45 (m, 4H), 4,01 (s,
1H), 7,05 (d, J=7,8 Hz, 4H), 7,32 (d, J=7,8 Hz, 4H).

IR (cm™): 2962, 2802, 1509, 721.

Vi dy didu ché 30: Tong hop N-(triphenylmetyl)-N-etylamin (hgp chét 30)
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“_
9

(hop chét 30)

Triphenylmetylamin (1,00g, 3,86mmol) (Wako Pure Chemical Industries,
Ltd.) va iodoetan (1,50g, 9,62mmol) (Wako Pure Chemical Industries, Ltd.)
dugc hoa tan trong axetonitril (Sml) (Wako Pure Chemical Industries, Ltd.) va
hén hop duoc gilt nguyén & nhiét d trong phong trong 3 ngay. Dung moi dugc
chung ct dudi 4p suét giam va chit can dugc cho chay sic ky cot silica gel
(cloform (Wako Pure Chemical Industries, Ltd.) duéi dang dung moi giai hép),
bang cach d6 thu duoc hop chét néu & dé muc (0,31g, hiéu suat 28%).
m.p. 75-77°C
'H-NMR (CDCl;): 81,06 (t, J=6,9 Hz, 3H), 1,98 (t, J=6,9 Hz, 2H), 7,13-7,45 (m,
15H).
Vi du diéu ché 31: Téng hop 2-[[diphenyl(4-metoxyphenyl)Jmetyloxy]etanol
(hop chit 31)

()
meo< )10
OH

(hop chét 31)

Etylen glycol (1,00g, 16,1mmol) (Wako Pure Chemical Industries, Ltd.),
4-metoxytriphenyl clorua (1,00g, 3,23mmol) (Wako Pure Chemical Industries,
Ltd.) va trietylamin (0,89g, 8,81mmol) (Wako Pure Chemical Industries, Ltd.)
dugc hoa tan trong metylen clorua (50ml) (Wako Pure Chemical Industries,
Ltd.) va hdn hop duoc khudy & nhiét d6 trong phong qua dém. Nude (50ml)

dugc bd sung vao dung dich phan Ung va hdn hop duoc chiét bing metylen
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clorua (Wako Pure Chemical Industries, Ltd.). Lép hiru co duoc lam khé béng
sulfat natri khan (Wako Pure Chemical Industries, Ltd.) va dung moéi duogc
chung cit dué6i ap sudt giam. Chét can duge cho chay sic ky cot silica gel
(cloform (Wako Pure Chemical Industries, Ltd.) dudi dang dung méi giai hip),
bang cach d6 thu dugc hop chit néu & dé muc (0,91g, hidu suit 84%).
'H-NMR (CDCl,): 83,25 (d, J=5,1 Hz, 2H), 3,78 (d, J=5,1 Hz, 2H), 3,79 (s, 3H),
6,83 (d, J=9,0 Hz, 2H), 7,25-7,54 (m, 12H).
IR (cm™): 3419, 1607, 1509, 1251.
Vi du diéu ché 32: Téng hop 2-[bis(4-metoxyphenyl)phenylmetyloxy]etanol
(hop chat 32)

OMe

MeO 0
O “oH
(hop chit 32)

Etylen glycol (0,92g, 14,8mmol) (Wako Pure Chemical Industries, Ltd.),
4,4'-dimetoxytrityl clorua (1,00g, 2,95mmol) (Wako Pure Chemical Industries,
Ltd.) va trietylamin (0,89g, 8,81mmol) (Wako Pure Chemical Industries, Ltd.)
dugc hoa tan trong metylen clorua (25ml) (Wako Pure Chemical Industries,
Ltd.) va hdn hop duge khudy & nhiét do trong phong qua dém. Nudc (50ml)
duge bd sung vao dung dich phan Ung va hdn hop duge chiét bing metylen
clorua (Wako Pure Chemical Industries, Ltd.). Lép hitu co dugc lam kho bang
sulfat natri khan (Wako Pure Chemical Industries, Ltd.) va dung mdi dugc
chung cét dudi ap sudt giam. Chét cin duge cho chay sic ky cot silica gel
(cloform (Wako Pure Chemical Industries, Ltd.) duéi dang dung mdi giai hip),
bing céch d6 thu dugc hop chit néu & d& myc (0,51g, hidu sudt 47%).

'H-NMR (DMSO): 83,25 (t, J=5,1 Hz, 2H), 3,79 (t, J=5,1 Hz, 2H), 3,79 (m, 6H),
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6,83 (dd, J=2,4 Hz, J=6,9 Hz, 4H), 7,13-7,45 (m, 9H).

IR (cm™): 3398, 1607, 1510, 1251,

Vi du diéu ché 33: Téng hop 2-[[diphenyl(4-metoxyphenyl)Jmetylamino]etanol
(hop chét 33)

“'EL

MeO N

O‘ o
(hop chit 33)

4-metoxytrityl clorua (2,77g, 9,00mmol) (Wako Pure Chemical
Industries, Ltd.) va aminoetanol (2,74g, 44,9mmol) (Wako Pure Chemical
Industries, Ltd.) dugc hoa tan trong axetonitril (50ml) (Wako Pure Chemical
Industries, Ltd.) va hdn hop duoc khudy & nhiét do trong phong qua dém. Etyl
axetat (Wako Pure Chemical Industries, Ltd.) va nuéc dugc bd sung vao d6 va
hén hop duoc chiét. Lop hitu co duge lam khod bing sulfat natri khan (Wako
Pure Chemical Industries, Ltd.) va dung méi dugc chung cét dudi ap suat giam.
Chéat cin dugc cho chay sic ky cot silica gel (cloform (Wako Pure Chemical
Industries, Ltd.) du6i dang dung méi giai hép), bing céch d6 thu dugc hop chat
néu & dé muc (2,01g, 67% hiéu suat).
'H-NMR (CDCl,): 82,36 (t, J=5,1 Hz, 2H), 3,68 (t, J=5,1 Hz, 2H), 3,80 (s, 3H),
6,81 (d, J=9,0 Hz, 2H), 7,23-7,55 (m, 12H).
IR (em™): 3323, 1609, 1508, 1249.
Vi du diéu ché 34: Téng hop 2-[[bis(4-metoxyphenyl)phenyl]metylamino]etanol
(hop chét 34)

OMe

ol
meo-{_)N__
O OH
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(hop chét 34)

4,4'-dimetoxytrityl clorua (0,50g, 1,48mmol) (Wako Pure Chemical
Industries, Ltd.) va aminoetanol (0,27g, 4,42mmol) (Wako Pure Chemical
Industries, Ltd.) dugc hoa tan trong axetonitril (20ml) (Wako Pure Chemical
Industries, Ltd.) va hdn hop duoc khudy & nhiét do trong phong qua dém. Etyl
axetat (Wako Pure Chemical Industries, Ltd.) va nudc dugc bd sung vao d6 va
hdn hop duge chiét. Lop hiru co dugc lam kho bing sulfat natri khan (Wako
Pure Chemical Industries, Ltd.) va dung méi duoc chung cét dudi ap sut giam.
Chét can dugc cho chay séc ky cot silica gel (cloform (Wako Pure Chemical
Industries, Ltd.) dudi dang dung méi giai hip), bang cach dé thu dugc hop chét
néu & dé muc (0,43g, 80% hiéu suat).
'H-NMR (CDCly): 62,87 (t, J=5,1 Hz, 2H), 3,14 (t, J=5,1 Hz, 2H), 3,79 (s, 6H),
6,82 (dd, J=2,7 Hz, J=6,9 Hz, 4H), 7,21-7,56 (m, 9H).
IR (cm™): 3380, 1609, 1177.
Vi du diéu ché 35: Téng hop 2-[[diphenyl(4-metoxyphenyl)]metyloxy]etylamin
(hop chét 35)

®
MeO 0]
O‘ \_\NHz
(hop chit 35)
4-metoxytrityl clorua (2,00g, 6,48mmol) (Wako Pure Chemical
Industries, Ltd.), 1-(2-trityloxyetyl)piperidin-2,5-dion (1,24g, 6,48mmol) (Wako
Pure Chemical Industries, Ltd.) va trietylamin (1,96g, 19,4mmol) (Wako Pure
Chemical Industries, Ltd.) dugc hoa tan trong metylen clorua (30ml) (Wako
Pure Chemical Industries, Ltd.) va hdn hgp dugc khudy & nhiét do trong phong
qua dém. Hdn hgp dugc rét vao dung dich hdn hop gdbm metylen clorua (Wako

Pure Chemical Industries, Ltd.) va axit clohydric lodng (Wako Pure Chemical
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Industries, Ltd.) va hdn hop dugc lic, sau d6 16p hitu co duge tach. Lop hiru co
duge 1am kho béng sulfat natri khan (Wako Pure Chemical Industries, Ltd.) va
sau d6 duoc loc hut va duge ¢6 dudi ép sudt giam. Chét cin duge cho chay séc
ky cot silica gel (cloform (Wako Pure Chemical Industries, Ltd.) dudi dang
dung moéi giai hép), bing cach d6 thu dugc chét trung gian (2,67g, 89% hiéu
suét).

Chét trung gian (0,50g, 1,10mmol) dugc hoa tan trong metanol (10ml)
(Wako Pure Chemical Industries, Ltd.) va hydrazin (2ml) (Wako Pure Chemical
Industries, Ltd.) duoc bd sung vao d6, sau d6 dugce khudy & nhiét do trong
phong trong 1 gio. Dung méi dugc chung cht dudi 4p suét giam va sau d6 chéat
cin duoc bd sung vao dung dich hdén hop gdém cloform (Wako Pure Chemical
Industries, Ltd.) va dung dich nude natri hydro cacbonat bdo hoa (Wako Pure
Chemical Industries, Ltd.). Hén hop duoc lic va sau d6 1dp hitu co duge tach.
Lép hitu co duge lam khd bing sulfat natri khan (Wako Pure Chemical
Industries, Ltd.) va sau d6 dugc loc hut va dugc cd dudi ap sut giam. Chét cin
duoc cho chay sic ky cot silica gel (cloform (Wako Pure Chemical Industries,
Ltd.):metanol (Wako Pure Chemical Industries, Ltd.)=9:1 dudi dang dung moi
giai hép), bang cach d6 thu dugc hop chit néu & d& muc (0,20g, 57% hiéu suét).
'H-NMR (CDCl;): 82,87 (t, J=5,4 Hz, 2H), 3,16 (t, J=5,4 Hz, 2H), 3,79 (s, 3H),
6,83 (dd, J=2,1 Hz, J=6,9 Hz, 2H), 7,21-7,56 (m, 12H).

IR (cm™): 3385, 1607, 1510, 1251.
Vi du diéu ché 36: Tbng hop 2-[[bis(4-metoxyphenyl)phenyl]metyloxy]etylamin
(hop chét 36)

OMe

O \
MeO 0
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(hop chét 36)

4,4'-dimetoxytrityl clorua (1,00g, 2,95mmol) (Wako Pure Chemical
Industries, Ltd.), 1-(2-trityloxyetyl)pyrolidin-2,5-dion (0,57g, 3,00mmol) (Wako
Pure Chemical Industries, Ltd.) va trietylamin (0,89g, 8,81mmol) (Wako Pure
Chemical Industries, Ltd.) duge hoa tan trong metylen clorua (20ml) (Wako
Pure Chemical Industries, Ltd.) va hdn hop duoc khudy & nhiét d6 trong phong
qua dém. Hon hop duoc rét vao dung dich hdn hgp gdm metylen clorua (Wako
Pure Chemical Industries, Ltd.) va axit clohydric lodng (Wako Pure Chemical
Industries, Ltd.) va hdn hop duoc lic, sau d6 16p hitu co dugce tach. Lép hiru co
duoc 1am kho béng sulfat natri khan (Wako Pure Chemical Industries, Ltd.) va
sau d6 duoc loc hut va dugc ¢6 dudi ap suét giam. Chét cin dugc cho chay séc
ky cot silica gel (cloform (Wako Pure Chemical Industries, Ltd.) dudi dang
dung mdi giai hép), bing cach d6 thu dugc chét trung gian (0,93g, 64% hiéu
sudt).

Chét trung gian (0,93g, 1,88mmol) dugc hoa tan trong metanol (25ml)
(Wako Pure Chemical Industries, Ltd.) va hydrazin (4ml) (Wako Pure Chemical
Industries, Ltd.) duoc bd sung vao do, sau d6 duoc khqu 0 nhiét do trong
phong trong 1 gi¢. Dung moi duoc chung cAt dudi ap suét giam va sau d6 chét
can duge bd sung vao dung dich hén hop gbm cloform (Wako Pure Chemical
Industries, Ltd.) va dung dich nuéc natri hydro cacbonat bdo hoa (Wako Pure
Chemical Industries, Ltd.). Hon hop duogc l4c va sau dd 16p hitu co duge tach.
L6ép hitu co duge lam khd bang sulfat natri khan (Wako Pure Chemical
Industries, Ltd.) va sau d6 duoc loc hut va dugc ¢d dudi ap suét giam. Chat cin
dugc cho chay séc ky cot silica gel (cloform (Wako Pure Chemical Industries,
Ltd.):metanol (Wako Pure Chemical Industries, Ltd.)=9:1 dudi dang dung moi
gidi hip), bing cach d6 thu dugc hop chét néu ¢ d& muc (0,33g, 49% hidu suét).
'H-NMR (CDCl5): 82,85 (t, J=5,1 Hz, 2H), 3,13 (t, J=5,1 Hz, 2H), 3,79 (s, 6H),
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6,81 (d, J=9,0 Hz, 4H), 7,36-7,53 (m, 9H).

IR (cm™): 3385, 1608, 1508, 1176.

Vi du didu ché 37: Tong hop N,N-[bis(2-hydroxyetyl)]-N-(triphenylmetyl)amin
(hop chét 37)

e
O HOH

(hop chét 37)

Dung dich chira triphenylclometan (2,01g, 7,20mmol) (Wako Pure
Chemical Industries, Ltd.) trong metylen clorua (12ml) (Wako Pure Chemical
Industries, Ltd.) dugc bd sung nho giot trong 20 phut vao dung dich chira
dietanolamin (1,67g, 15,9mmol) (Wako Pure Chemical Industries, Ltd.) trong
N,N-dimetylformamit (13ml) (Wako Pure Chemical Industries, Ltd.) trong khi
khuéy va lam lanh béng da. Hon hop dugc dua tré lai nhiét 46 phong va khqu
qua dém va sau do dietyl ete (Wako Pure Chemical Industries, Ltd.) va nudc
dugc bd sung vao dé, sau d6 dugc chiét. Lép hitu co duge lam khod béng sulfat
natri khan (Wako Pure Chemical Industries, Ltd.) va dung mdi dugc chung cét
dudi ap suit giam. Chét can dugce két tinh lai tir cloform (Wako Pure Chemical
Industries, Ltd.)/n-hexan (Wako Pure Chemical Industries, Ltd.), bang cach do
thu duge hop chét néu & dé muc (1,24g, 49% hidu suét).

m.p. 159-160°C.

'H-NMR (CDCl,): 82,58 (t, J=6,3 Hz, 4H), 3,78 (t, J=6,3 Hz, 4H), 7,13-7,31 (m,
9H), 7,58-7,62 (m, 6H).

Vi duy didu ché 38: Tong hop 1,2-dihydroxy-3-(triphenylmetyloxy)propan (hop
chét 38)
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(J
{ Yo oH

O “oH
(hop chit 38)

Glycerol (3,02g, 32,8mmol) (Wako Pure Chemical Industries, Ltd.) va
triphenylclometan (1,00g, 3,50mmol) (Wako Pure Chemical Industries, Ltd.)
dugc hoa tan trong pyridin (20ml) (Wako Pure Chemical Industries, Ltd.) va
hén hop duge héi luu trong 5 gio. Hon hop duge 1am ngudi téi nhiét do phong
va sau d6 nudc duoc bd sung vao d6, sau d6 duge chiét bang etyl axetat (Wako
Pure Chemical Industries, Ltd.). Lép hitu co dugc lam khd béng sulfat natri
khan (Wako Pure Chemical Industries, Ltd.) va dung méi duoc chung cat dudi
ap suét giam. Chét can dugc cho chay séc ky cot silica gel (cloform (Wako Pure
Chemical Industries, Ltd.):metanol (Wako Pure Chemical Industries,
Ltd.)=97:3), bing cach d6 thu dugc hop chit néu & d& myc (0,50g, 42% hiéu
sudt).

m.p. 108-110°C }

'H-NMR (CDCl;): 83,22-3,34 (m, 2H), 3,54-3,81 (m, 2H), 3,85-3,99 (m, 1H),
7,22-7,54 (m, 15H).

Vi du didu ché 39: Téng hop N-(triphenylmetyl)serin (hop chét 39)

(]
() N%(o
) OHOH

(hop chét 39)

L-Serin (2,10g, 20,0mmol) (Wako Pure Chemical Industries, Ltd.) dugc
hoa tan trong metylen clorua (20ml) (Wako Pure Chemical Industries, Ltd.) va
sau d6 trimetylsilyl clorua (8,9ml) (Shin-Etsu Chemical Co., Ltd.) dugc b sung

vao d6, sau dé dugc hdi luu trong 20 phut. Hoén hop dugc dua trd lai nhiét do
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trong phong va sau d6 trietylamin (10ml) (Wako Pure Chemical Industries, Ltd.)
dugc bd sung vao d6, sau d6 duge hdi lwu trong 45 phit. Hon hgp duogc lam
lanh bing da va sau d6 trietylamin (2,8ml) (Wako Pure Chemical Industries,
Ltd.) va triphenylclometan (5,61g, 20,Immol) (Wako Pure Chemical Industries,
Ltd.) dugc bd sung vao d6, sau d6 dugc khudy & nhiét d6 trong phong trong 5
gi®. Luong metanol d6i du (Wako Pure Chemical Industries, Ltd.) dugc b sung
vao dung dich phan tmg va hén hop dugc co duédi ap sudt giam. Lop hiru co
dugc lam khé bing sulfat natri khan (Wako Pure Chemical Industries, Ltd.) va
dung méi dugc chung cét dudi ap sudt giam. Chét cin duoc cho chay sic ky cot
silica gel (cloform (Wako Pure Chemical Industries, Ltd.):metanol (Wako Pure
Chemical Industries, Ltd.)=99:1 duéi dang dung moi giai hép), bang cach do6 thu
duoc hop chét néu & d& muc (0,36g, 5% hiéu sudt).

'H-NMR (CDCly): $2,83-2,92 (m, 2H), 3,51 (m, 1H), 3,67-3,77 (m, 1H),
7,20-7,44 (m, 15H).

Vi du didu ché 40: Téng hop 1-[(diphenylpyridyl)metyl]imidazol (hgp chét 40)

N\

A

OFO
)

(hop chét 40) |

Hop chét 9 dugc mo ta trén day (0,35g, 1,34mmol) dugc hoa tan trong
thionyl clorua (2ml) (Wako Pure Chemical Industries, Ltd.) va hdn hop duoc hoi
Iru trong 30 phut. Dung dich phan ing dugc lam ngudi bang nhiét ¢ phong va
sau d6 dung mdi duge chung cht dudi 4p suét giam. Chét cin duoc hoa tan trong
axetonitril (30ml) (Wako Pure Chemical Industries, Ltd.) va imidazol (1,50g,
2,20mmol) dugc bd sung vao dé, sau do dugc hoi luu trong 3 gid. Dung dich

phan Umg dugc lam ngudi bing nhiét d6 phong va sau d6 nudc va etyl axetat
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(Wako Pure Chemical Industries, Ltd.) dugc bd sung vao d6. Hon hop dugce lic
va sau d6 16p hitu co dugc tach. Lop hitu co duge 1am kho bang sulfat natri khan
(Wako Pure Chemical Industries, Ltd.) va loc hat va sau d6 dung méi dugc
chung ct dudi 4p sudt giam. Chéat cin duoc cho chay sic ky cot silica gel
(cloform (Wako Pure Chemical Industries, Ltd.) — cloform (Wako Pure
Chemical Industries, Ltd.):metanol (Wako Pure Chemical Industries, Ltd.)=99:1
dudi dang dung méi giai hip), bang cach dé thu dugc hop chét néu & d& muc
(266g, 62% hiéu suit).

m.p. 210-212°C

'H-NMR (CDCl5): 86,80 (d, 1H, J=1,2 Hz), 7,07-7,14 (m, 7H), 7,35-7,38 (m,
6H), 7,45 (t, 1H, J=1,2 Hz), 8,62 (dd, 2H, J=1,5 Hz, J=4,5 Hz)

Vi du didu ché 41: Téng hop 1-[bis(metylphenyl)metyl]imidazol (hop chat 41)

N
Oy

(hop chét 41)

V&i phuong phép gidng nhu di thyc hién déi v6i hop chét 40, hop chét
14 dugec mo ta trén day, thionyl clorua (Wako Pure Chemical Industries, Ltd.) va
imidazol (Wako Pure Chemical Industries, Ltd.) dugc sir dung, bﬁng cach do thu
duoc hop chét néu & dé muc.
'H-NMR (CDCl;): 62,35 (s, 6H), 6,44 (s, 1H), 6,83 (t, 1H, J=1,2 Hz), 6,98 (d,
4H, 8,1 Hz), 7,15 (d, 4H, J=8,1 Hz), 7,27 (s, 1H), 7,39 (s, 1H).
Vi du thir nghiém 1: Thir nghiém tc ché sy san sinh melanin sir dung té bao biéu
bi tao séc tb ngudi théng thudng duge nudi cy

Hiéu qua (rc ché ddi véi sy san sinh melanin cua hop chét 1 dugc danh
gia bing cach st dung 2-thiouraxil (2-thiouraxil gin nhan "“C dugc st dung

trong thir nghiém nay) ma dugc két hop dic biét v6i melanin trong quy trinh
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téng hop melanin ndi bao. Méi trudng toan dién dé nubi ciy té bao biéu bi tao
hic t6 (do Kurabo Industries Ltd. san xuit) dugc bd sung vao 15 15 trong mét
dia 24 16 voi lugng 2ml mot dia va té bao bidu bi tao hic td nguoi thong thuong
(do Kurabo Industries Ltd. san xuit) dugc cdy trong cic dia & noéng do 1a
1,5%10* té bao/cm?. Té bao duoc nudi ciy trong khi quyén dioxit cacbon 5% &
37°C trong 24 gid. Vi thé, méi truong & tht ca cac dia dugc trao dbi dudi cac
diéu kién sau: méi trurong hoan toan sach dé nudi céy té bao biéu bi tao sic td
(461 ching) duoc sir dung trong ba dia; mdi méi trudng toan dién dé nuodi cay té
bio bidu bi tao séc té ma bao gdm hop chét 1 véi cac ndng do 1,0uM, 2,0uM va
4,0uM, dugce sir dung trong ca chin dia trong do6 ba dia cho mdi ndng d6; va moi
trudng toan dién dé nudi cdy té bao biéu bi tao sic t6, mdi mdi trudng chira
arbutin (d6i chimg duong) dugc biét dén 1a chit c ché su san sinh melanin &
néng d6 0,5mM (500 puM) dugc sir dung trong ba dia kia. Ngoai ra,
2-[2-"*C]thiouraxil (2-thiouraxil gén nhén 14C) dugc bd sung vao mdi dia trong
s§ 15 dia & 0,25x10°® Ci (curie). Sau d6, cac té bao dugc nudi cdy thém trong 3
ngay theo cac diéu kién giéng nhu trén. Sau khi hoan thanh viéc nudi cdy, moi
trudng nudi cdy dugc bd ra khoi dia va t& bao dugc rira bang nudc mudi sinh 1y
c6 dém photphat (PBS) va sau d6 duoc tach ra khoi day dia bing méi trudng
chira trypsin va EDTA dé didu ché hdn dich té bao, sau d6 dugc quay ly tdm dé
thu dugce té bao. Sé lugng té bao dugc dém sir dung huyét cau ké. Sau do, lugng
thiouraxil-"*C trong céc té& bao thu duoc tir mdi dia (0,25%10° Ci) dugc do sir
dung may dém nhép nhay long (ALOKA CO., LTD.). Céc ty 1¢ phén trim cta
lugng phong xa trong té bao duoc nudi cdy trong moi trudng chira cac chét thu
nghiém véi lugng phong xa trong cac té bao thu dugc tir cac dia cla déi chimg
dugc tinh 1 luong melanin (%). Tc 14, khi lugng phéng xa c6 trong cac té bao
nhd hon, luong melanin dugc danh gid 1a nho hon, tic 13, hiu qua dc ché

melanin cta hop chéat duge danh gia 13 16n hon.
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[Bang 1]
Hop chét Luong bd sung Luong melanin
duoc bd sung vao moi (LM) (%)
truong

) 1,0 63,8+3,6

Hop chat 1 2,0 37,045,3

4,0 29,2429

Arbutin 500 64,6+2,3

* Ti 1& khi lugng phong xa trung binh cta d6i chimg dugc xac dinh 1a 100%
duogc thé hién 1a lugng melanin. Lugng melanin thé hién gia trj trung binh + do
léch chuén cua ba vi du.

Céc két qua thé hién trong bang 1 cho thdy hop chit 1 c6 higu qua tic ché
phu thudc n6ng d6 ddi véi su san sinh melanin. Ngoai ra, so vdi arbutin dugc
biét dén 1a chat tc ché sy sén sinh melanin cho thdy rang hidu qua uc ché viéc
san sinh melanin ca 0,5mM arbutin va 1,0uM Hop chit 1 gan nhu 14 gidng
nhau. Két qua di cho thdy hidu qua tc ché su san sinh melanin ctia hgp chit 1
gip 100 14n hoic cao hon hiéu qua uc ché su san sinh melanin cda arbutin.

Vi du thir nghiém 2: Thur nghiém Uc ché sy san sinh melanin cua cac hop chét tir
2 dén 39

Céc hiéu qué (rc ché sur san sinh melanin ctia cac hop chit tir 2 dén 39
(tuy nhién, hiéu qua cua cac hgp chét 9 va 15 khong duge do) duge xem xét theo
cung quy trinh nhu trong vi du thir nghiém 1. Cac ndng d6 cua hop chit bd sung
duoc didu chinh dé hop chét khong tc ché sy phat trién cta té bio va hop chét
duoc sir dung cho cac thtr nghiém. Bang 2 thé hién két qua. Bang 2 dd cho thiy
cac hop chat tir 2 dén 39 c¢6 hidu qua tc ché tuyét voi dbi véi su san sinh

melanin méc du hiéu luc tdc dung cta cac hgp chat 1a khac nhau.
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[Bang 2]
quvgl;at qL.IQC l‘)o suhg Luong bd sung Luong melanin
moi truong (M) %)
(hop chét sb) H o
2 5,0 44,0+3,2
3 5,0 51,6+4,2
4 2,0 33,8+0,8
5 1,5 37,7+0,8
6 2,0 32,6+4,1
7 6,0 51,14+5,8
8 2,5 39,2+10,7
10 0,3 77,3+0,4
11 15 53,7+0,9
12 5,0 62,9+3,7
13 20 68,7+5,2
14 25 44,6+5,6
16 100 91,5+4,6
17 10 37,0+1,5
18 10 55,3+3,4
19 3,1 51,5+5,7
20 3,1 73,2+3,2
21 12,5 53,5+0,4
22 1,6 50,6+2,0
23 3,1 47,2+0,2
24 3,1 51,6£1,6
25 1,6 48,0+1,9
26 1,6 38,4+2,5
27 3,1 47,5+0,6
28 60 77,3+£5,6
29 20 49,0+1,9
30 8,0 41,4+0,7
31 3,1 37,6+3,3
32 3,1 58,8+7,1
33 5,0 67,7£5,1
34 5,0 71,4+1,9
35 5,0 80,4+8,8
36 10 71,7£5,1
37 4,0 69,6+3,9
38 8,0 75,6+0,2
39 8,0 54,9+£5,5

* Ti 1& khi luong phong xa trung binh cta d6i chimg dugc xac dinh 1a 100%
duogc thé hién 13 lugng melanin. Lugng melanin thé hién gia tri trung binh + do
1éch chudn cua ba vi du.

Vi du thir nghiém 3: Thir nghiém trc ché su san sinh melanin cda céc hop chét
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khac

Céc hiéu qué (rc ché ddi véi sy san sinh melanin cta hop chét dugc thé
hién trong bang 3. Céc hiéu qua nay dugc xem xét theo quy trinh giéng nhu & vi
du thir nghiém 1. Ndng d6 cua hop chét bd sung dugc diéu chinh dé hop chit
khéng e ché sy phat trién cia té bao va hop chét duoc st dung cho céc thir
nghiém. Bang 3 thé hién céac két qua. Bang 3 di cho thdy hop chét ciing c6 hidu

qua uc ché tuyét voi doi véi sy san sinh melanin méc du hiéu lyc tac dung cua

hop chit 1a khac nhau.
[Bang 3]
Hop chét dugc bd sung Luong bd sung Luong melanin
vao mdi truong (uM) (%)

Aminodiphenylmetan (Tokyo

Chemical Industry Co., Ltd.) 40 36,6+12,8
Triphenylmetylamin (Wako Pure

Chemical Industries, Ltd.) 12,5 373£1,6
Triphenylmetanol (Wako Pure

Chemical Industries, Ltd.) 73 41,3+2.8
Triphenylmetan (Wako Pure

Chemical Industries, Ltd.) 10 42,314
4,4'-(1-Phenyliden)-bisphenol

(Aldrich) 3,0 44.8+1,0
4,4'-etylidenbisphenol (Aldrich) 25 30,5+6,1

4-Tritylphenol (Wako Pure Chemical

Industries, Ltd.) 1,25 27,004
4,4'-xyclohexylidenbisphenol 3,0 38,322,5

(Aldrich)

* Ti 1é khi lugng phong xa trung binh cua dbi chimg dugc xac dinh 13 100%
duoc thé hién 1a lugng melanin. Lugng melanin thé hién gia tri trung binh + d
1éch chuén cua ba vi du.
Vi du thir nghiém 4: Thir nghi¢ém ¢ ché nhidm séc t§ do tia tr ngoai st dung
lon guinea da bi nhiém séc to

Long ¢ da lung cua mdi trong sb 8 con lon guinea da bi nhiém sic td

dugc loai bé va dugc cao st dung tong do va may cao rau chay dién va moi vi
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tri duge phu bang vai den c6 4 6 clra dé chiéu phong xa (hai 6 & trén va & duéi
va hai 6 & bén trai va & bén phai) cd kich c& 2x2 cm va sau d6 dugc chiéu xa
bang tia ttr ngoai 300 mJ/cm’® sir dung dén FL20S'E30 1a nguén 4anh sang. Thao
tac nay dugc nhic lai vao cac ngay thir 1, 3, 5, 8, 10 va 12 sau khi bat dau thir
nghiém dé tao sc tb trén 4 vi tri tha nghiém.

Hop chét 2, hop chit 3 va hop chét 4 dugc hoa tan trong etanol & ndng
dé 1% (trong luqng/thé tich) dé didu ché cac mau dé su dung. Ngoai ra, dudi
dang mau dbi chimg, etanol dugc sir dung mét minh lam mau sir dung.

Vao ngay thir 15 cua thlr nghiém, viéc sir dung cac mau duoc bt dau.
Cac mau tuong tmg dugc sir dung cho céc vi tri thir nghiém da dinh trudc mot
1n mét ngay voi lugng tir 30ul va viée sir dung dugce tiép tuc trong 6 tudn (dén
tan ngay thir 56 cda thir nghiém).

Vio ngay bit dau sir dung (ngdy thir 15 coa thir nghiém) va va sau khi
hoan thanh st dung trong 6 tudn (vao ngdy thir 57 cia thir nghiém), do sang da
(gi4 tri L*) cia mdi vj tri thir nghiém dugc do sir dung thiét bi do mau (CR-200,
Konica Minolta Holdings, Inc.) va gia tri AL* dugc tinh béng cach trir gia tri L*
vao ngay thir 15 cta thtr nghiém tir gia tri L* vao ngay thir 57 cua thir nghiém.
Bang 4 thé hién két qua. Khi do nhiém séc td trd nén manh hon, gia tri L* tré
nén nhé hon. Vi vdy, c6 thé danh gia rang, khi gia tri AL* tr& nén 16n hon, sy

nhiém sac t0 bi Grc ché hon.

[Bang 4]

Vi du thir nghiém Nong d6 Gia tri AL*
Mau ddi chimg - 2,0£0,56
Hop chét 2 1% 3,9+0,94
Hop chét 3 1% 3,9+0,52
Hop chit 4 1% 3,440,8

* Gi4 tri AL* thé hién gia tri trung binh £ d0 léch chuén ctia tAm con vit.
Céc két qua duoc thé hién trong bang 4 cho thdy, khi hop chét 2, hop

chit 3 va hop chét 4 dugc sir dung trén da & néng do 1%, tht ca cac hop chit rd
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rang d3 trc ché dugc sy nhidm séc t do tia tir ngoai.
Vi duy thit nghiém 5: Do hoat tinh chéng nim

Céc hoat tinh chéng nim cua hop chét 5 va clotrimazol duoc biét 1a chét
chéng nim dugc do bing phuong phap sau.

10,4g RPMI1640 (do SAFC Biosciences san xudt) dugc hoa tan trong
900m! nudc chung cit va 34,53g chit dém MOPS 0,165M (do DOJINDO
LABORATORIES san xuét) duge bd sung va hoa tan bang cach khudy. Hon
hop dugc diéu chinh dén d6 pH 7,0 bing NaOH 10N va nudc cét duge bd sung
d& hon hop c6 thé tich 1L. Sau d6, hdn hop dugce tiét tring bang cach loc va
duoc sir dung dudi dang moi truong RPMI1640.

N&m ngoai da (Trichophyton mentagrophytes (ATCC18748)) dugc tiém
vao trong méi truong thach aga Sabouraud Dextrose 1/10 (do DIFCO san Xuét)
va duge nudi cdy & 28°C trong 14 ngay va sau d6 huyén phu thudc bao tir dinh
duge diéu ché st dung nudc mudi sinh ly chira 0,1% Tween80. Hon dich duogc
loc qua gac va sb lugng bao tir dinh dugce dém sir dung huyét cdu ké va sau d6
duge didu chinh dén 2,5x10’/ml bing méi truong RPMI1640. Hén dich thu
dugc duge st dung dudi dang dich cly.

Hop chét 5 va clotrimazol dugc pha lodng bang méi truong RPMI1640
d8 didu ché cac dung dich duoc pha loang 0,3125, 0,625, 1,25, 2,5, 5, 10, 20 va
200 pg/ml. Cac dung dich dugc pha losing c6 ndng d6 khac nhau dugc tao huyén
phil trong vi dfa ddy phing c6 96 18 véi lugng tir 100 pl mdt 18 va 80 pl dich cay
va 20 pl dung dich Alamar Blue (do Nalgene san xuét) dugc bd sung thém vao
do. Ngoai ra, 80 pl dich cly va 20 pl dung dich Alamar Blue dugc bd sung vao
100 pl méi truong RPMI1640 trong céc 16 ting trudng d6i ching va 20 pl dung
dich Alamar Blue dugc bd sung vao 180 pl mdi truong RPMI1640 trong céc 16
d6i chimg am. Vi dia duoc dat trong phong trong d6 dd 4m dugc gitr khéng doi

va viéc nudi cay dugc bit ddu & 27°C va céc té bao dugc quan sat 24 gio mot
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14n. 120 gid k& tir khi nudi cdy, tic 13, khi déi chimg ting truéng tr thanh mau
dé (dang giam), viéc do do hép thu & 570 nm duge thé hién sir dung may doc vi
dia (SPECTRAMAX 250, do Molecular Device san xuét).

Céc hop chit thir nghiém duoc thir nghiém & ndng d6 twong tmg ba lan.
Ti 18 {rc ché ting trudng (%) cia mdi nhoém trong sd cac nhém duge bd sung
hop chét thir nghiém duoc x4c dinh bing cong thirc sau ddy dua trén mot gia tri
duoc tinh bang viéc trir gia tri hip thu trung binh ctia d6i chumg am tir gia tri hap
thy trung binh ctia ddi chimg ting truéng va cac 16 duge bd sung hop chit thir
nghiém. Ngoai ra, MICg, (ndng d6 trc ché téi thidu; ndng do tbi thiéu theo d6 ti
1 trc ché tang trudng la 80% hoic cao hon) dugc tinh tir ti 18 e ché ting trudng
cta mdi hop chit thir nghiém.

Ti 1& G ché ting trudng (%)=[1-(gi4 tri hap thu trung binh trong céc 16
bd sung hop chat thir nghiém — gia tri hip thu trung binh ciia d6i chimg 4m)/(gia
trj hap thu trung binh ctia dbi chimg tang truéng - gid tri hép thy trung binh ctia
d6i chimg 4m)]x100

Béang 5 thé hién két qua. Mic du MICyg ctia clotrimazol duéi dang chét
chéng nim dugc tim thy 13 0,6250 pg/mL, MICg, cta hgp chét 5 khong c6 kha
ning dugc tinh toan bdi vi hgp chit 5 d3 khong trc ché sy ting trudng
Trichophyton mentagrophytes khi hgp chit 5 dugc bd sung & nbéng d6 100
ug/mL, gip 100 14n hodc cao hon ndng db clotrimazol. Céc két qua cho thay hop
chét 5 khong cé hoat tinh chéng ndm. Vi thé, chit tc ché sy san sinh melanin

cua sang ché duoc phat hién 1a c6 d6 an toan cao.

[Bang 5]
Nong do (ug/ml) Ti 1& tc ché ting trudng (%)
Clotrimazol Hop chat 5
0,1563 27,0 -4,5
0,3125 53,0 8,0
0,6250 82,5 2,7
1,2500 92,2 3,1
2,5000 93,4 -4,5
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5,0000 85,4 -17,5
10,0000 92,2 -144
100,0000 88,9 13,2

Vi du thir nghiém 6: Do hoat tinh chéng ndm

Cac hoat tinh chéng ndm cuia hop chét 1, cac hop chét tir 3 dén 6, hop
chit 40, hop chét 41, triphenylmetylamin (Wako Pure Chemical Industries, Ltd.),
triphenylmetanol (Wako Pure Chemical Industries, Ltd.), triphenylmetan (Wako
Pure Chemical Industries, Ltd.), aminodiphenylmetan (Tokyo Chemical Industry
Co., Ltd.) va clotrimazol duoc biét dén duéi dang chét chéng nim duoc do theo
quy trinh giéng nhu trong vi du thir nghiém 5.

10,4g RPMI1640 (do SAFC Biosciences san xuét) duge hoa tan trong
900ml nudc chung cAt va 34,53g chit dém MOPS 0,165M (do DOJINDO
LABORATORIES san xut) dugc bd sung va hoa tan bing cach khudy. Hon
hop duoc didu chinh dén do pH 7,0 bing NaOH 10N va nude chung cét dugc bo
sung dé hdn hop co thé tich 1L. Sau d6, hdn hop duoc vo trung béng céch loc va
duoc str dung la méi truong RPMI1640.

Nam ngoai da (Trichophyton mentagrophytes (ATCC18748)) dugc tiém
vao trong moi truong chit 1am déng aga Sabouraud Dextrose 1/10 (do DIFCO
san xut) va dugc nudi cdy & 28°C trong 14 ngdy va sau do huyén phu thudc bao
tir dinh duoc diéu ché sir dung nudc mubi sinh 1y chira 0,1% Tween80. Hon dich
dugc loc qua gac va s6 lugng bao tir dinh dugc dém str dung huyét cau ké va sau
d6 duge didu chinh dén 2,5%x10°/ml bing mdi truong RPMI1640. Hon dich thu
dugc dugce stir dung dudi dang dich céy.

Hop chit 1, cic hop chit tr 3 dén 6, hop chét 40, hop chit 41,
triphenylmetylamin, triphenylmetanol, triphenylmetan, aminodiphenylmetan va
clotrimazol dugc pha lofing bing méi truong RPMI1640 dé didu ché cac dung

dich dugc pha lodng 0,3125, 0,625, 1,25, 2,5, 5, 10, 20 va 200 pg/mL. Cac dung
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dich dugc pha lodng c6 céc ndng d6 khac nhau dugc tao huyén phu trong vi dia
day phéng c6 96 15 bang mdt lugng tir 100 pl mdt 16 va 80 pl dich cdy va 20 ul
dung dich Alamar Blue (do Nalgene san xuit) duoc bd sung thém vao d6. Ngoai
ra, 80ul dich cdy va 20ul dung dich Alamar Blue dugc bd sung vao 100pl méi
trudng RPMI1640 trong céc 16 dbi chung ting trudng va 20ul dung dich Alamar
Blue duge bd sung vao 180ul mdi trudng RPMI1640 trong cac 16 d6i chimg am.
Vi dia dugc dit trong phong trong dé d6 4m dugc gilt khong ddi va sau d6 viéc
nuoi céy dugc bit dau & 27°C va céc té bao dugc quan sat 24 gid mot lan. 120
gidr k& tir khi nudi cdy, tirc 13, khi déi chimg ting truéng tré thanh mau do (dang
khtr), viéc do do hép thu & 570nm duoc thuc hién st dung may doc vi dia
(SPECTRAMAX 250, do Molecular Device san Xudt).

Céc hop chét thir nghiém duoc thir nghiém & ndng dd tuwong tmg ba lan.
Ti 18 (e ché tang trudng (%) ciia mdi nhom trong s& cac nhém dugc bd sung
hop chét thir nghiém duge x4c dinh béng phuong trinh sau day dua trén mot gia
tri duge tinh bang viéc trir gi tri hép thu trung binh cla dbi ching am tir gia tri
hép thu trung binh cta dbi chung tang truéng va cac 16 duge bd sung hop chét
thir nghiém. Ngoai ra, MICg, (n(“)ng do ac ché téi thiéu; néng dd tdi thiéu theo d6
ti 16 (rc ché ting trudng 1a 80% hodc cao hon) dugce tinh tir ti 1€ (e ché ting
trudng ciia mdi hop chét thir nghiém.

Ti 18 (rc ché ting trudng (%)=[1-(gi4 tri hdp thy trung binh trong cac 15
bd sung hop chit thir nghiém — gié tri hip thy trung binh cta ddi chimg 4m)/(gia
tri hap thu trung binh cta dbi chung tang truéng - gia tri hép thu trung binh cla
d6i chimg 4m)]x100

Béang 6 thé hién két qua. MICg, clotrimazol dudi dang chét chéng ndm
duoc tim thiy 13 0,6250 pg/mL. Ngoai ra, cac gi4 tri MICg clia céc hop chét co
khung imidazol, tirc 1a Hop chét 1, hop chit 40 va hop cht 41 dugc tim thay lan
luot 14 0,6250 pg/mL, 10,0000 pg/mL va 5,0000 pg/mL. Mat khac, mdi hop
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chét khéng c6 khung imidazol dugc tim thdy 1a ¢6 gia tri MICg 1a 100 pg/mL,
gip 100 14n hodic cao hon gia tri MICg, ciia clotrimazol (hop chét 4, hop chét 14
va triphenylmetanol) hodc khong cé hiéu qua wc ché tang trudng dbi véi
Trichophyton mentagrophytes tham chi khi hop chét dugc bd sung & ndéng dd
100pg/mL (hop chét 3, hop chit 5, hop chat 6, triphenylmetylamin,
triphenylmetan va aminodiphenylmetan) va khong thé tinh dugc cac gia tri
MICso. Céc két qua cho thdy mdi hop chét khong c6 khung imidazol s& khéng c6
hoat tinh chéng nim. Vi thé, chét e ché su sén sinh melanin cta séng ché dugc
phat hién c6 d6 an toan cao. Ngoai ra, hi€u qua (rc ché su san sinh melanin cta
chit trc ché su san sinh melanin cta sang ché dugc xem 1a khéng phai do hoat

tinh chdng nam tao ra.

[Bang 6]
Hop chét duoc bd sung vao mdi MICyg,
ruene Néng d§ (ug/ml)

Clotrimazol 0,6250

Hop chét 1 0,6250

Hop chit 40 10,0000

Hop chat 41 5,0000
Hop chat 3 >100,0000
Hop chit 4 100,0000
Hop chit 5 >100,0000
Hop chit 6 >100,0000
Hop chit 14 100,0000
Triphenylmetylamin >100,0000
Triphenylmetanol 100,0000
Triphenylmetan >100,0000
Aminodiphenylmetan >100,0000

Vi du thtr nghiém 7: Thit nghiém viéc do hoat tinh tiroxinaza str dung té bao
biu bi tao sic td & ngudi thong thuong duge nudi chy
(1) Piéu ché dung dich protein

Té bao biéu bi tao sic té ¢ ngudi thong thuong (do Kurabo Industries
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Ltd. san xudt) dugc didu ché & 4x10° té bao/4ml véi méi trudng hoan hio cho
viée nudi cdy té bao bidu bi tao sic td (do Kurabo Industries Ltd. san xuét) dugc
gieo trong 42 dfa c6 dudong kinh 6¢cm bing moét lugng tir 4ml mot dia va duge
nudi cdy trong khi quyén cacbon dioxit 5% & 37°C trong 24 gid.

Céc ndng d6 ctia hop chit 1, cac hop chét tir 3 dén 6, hop chét 40, hop
chit 41, triphenylmetylamin (Wako Pure Chemical Industries, Ltd.),
triphenylmetanol (Wako Pure Chemical Industries, Ltd.), triphenylmetan (Wako
Pure Chemical Industries, Ltd.) va aminodiphenylmetan (Wako Pure Chemical
Industries, Ltd.) duoc diéu ché & 2,0mM dén 50mM bing dimetylsulfoxit
(DMSO, Wako Pure Chemical Industries, Ltd.) va 15ul mdi dung dich dugc pha
tron trong 15ml moéi truong hoan hao cho viéc nudi cy té bao biéu bi tao sic tb
dé diéu ché timg moi truong chira 2,0uM dén 50uM hop chat. Ngoai ra, moi
truong hoan chinh cho viéc nuoi céy té bao biéu bi tao séc té chira DMSO 0,1%
duoc didu ché dudi dang dbi ching.

Vi thé, méi trudng trong tit ca cac dia dugc trao d6i dudi cac didu kién
sau day. Cu thé 13, 4ml mot dia chira méi truong sach dé nuéi cdy té bao biéu bi
tao sic t6 chua 0,1% DMSO (d6i chimg) dugc bb sung vao ba dia va 4ml mét
dia chira méi trudmg duge didu chinh dé ¢6 2,0 pM dén 50 uM hop chét dugc bd
sung vao 39 dia khac gom 3 dii cho mdi ndng d6. Sau do, té bao dugc noi cly
thém 3 ngdy dudi cac didu kién giéng nhau nhu néu trén. Sau khi hoan thanh
viée nudi cdy, mdi trudng nudi chy dugc loai khéi cac dia tuong {mg va té bao
duoc rira bang mudi sinh ly dém photphat (PBS) va sau dé dugc tach khoi day
dia bang mdi trudng chira trypsin va EDTA dé didu ché hdn dich té bao, sau d6
dugc quay ly tdm dé thu cac té bao. Céc té bao thu dugc duge tao huyén phu
trong mubi sinh ly c6 dém photphat (PBS) va thu dugc bang quay ly tdm. Thao
tac nay dugce nhéc lai hai 14n dé rira té bao.

Dung dich chiét xuét protein (0,5% IGEPAL'CA-630 (do Sigma-Aldrich
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Co. san xuét), 0,005% natri dodexyl sulfat (do Wako Pure Chemical Industries,
Ltd. san xuét), 0,025% axit deoxycholic (do Sigma-Aldrich Co. san xut),
1x107% cbc tai e ché proteaza (do Sigma-Aldrich Co. sén xuit) va 50mM chét
dém natri photphat (pH 6,8)) dugc bd sung vao té bao thu dugc va hdn dich
dugc khudy trong vai phut va dé yén trén da trong 30 phut. Viéc quay ly tdm
duoc thuc hién dé tach dich ndi va chét két tha va dich ndi thu dugc dugc pha
loang thich hop bang dung dich chiét xuét protein dé diéu ché 15 ug/20 pl dung
dich protein.

(2) Viéc do hoat tinh tiroxinaza

3-(3,4-dihydroxyphenyl)-L-alanin (L-DOPA, do Wako Pure Chemical
Industries, Ltd. san xuét) dugc hoa tan trong 50mM chat dém natri photphat (pH
6,8) dé diéu ché 0,1% dung dich L-DOPA (dung dich nén tiroxinaza).

Dung dich protein dugc diéu ché bing phwong phap dugc dé cap trén
day duogc gia nhiét dén 37°C va sau d6 duoc bd sung vao dia c6 96 16 bing mot
lugng tir 20pl mot dia va dung dich L-DOPA 0,1% dugc gia nhiét dén 37°C theo
cung mot cach thirc néu trén duoc b sung mdt luong tir 180ul mét 13, sau do do
mirc d6 hip thu & 405 nm trong 5 phut & 37°C sir dung may doc dia (Novopath
680, do Bio-Rad san xuét).

Cac hop chét thir nghiém dugc thir nghiém & cdc ndng do tuong (mg 3
lan. Gia tri hép thu trung binh ctia dung dich protein thu dugc tir cac té bao
khong c6 hop chét thir nghiém (dbi chimg) duge xac dinh 1a 100% va ti 1¢ hap
thu dung dich protein thu dugc tir cac té bao duogc bd sung hop chét thir nghiém
(%) dugc xéc dinh bing phuong trinh sau va dugc tinh 1a hoat tinh tiroxinaza.

Hoat tinh tiroxinaza (%)=(hép thu trong 16 ma dung dich protein thu
duoc tir cac té bao duge b sung hop chét thir nghiém dugc bd sung)/(gia tri hip
thy trung binh trong 15 ma dung dich protein ddi chimg duoc bd sung)x100

CAn luu y rang hoat tinh tiroxinaza dugc do & ddy dugc udc tinh la ty 1€
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véi muc biéu hién protein tiroxinaza trong té bao bidu bi tao sic td & ngudi
thong thudng. Pugce cho rang, trong trudmg hop khi hoat tinh tiroxinaza la nhd,
thi viéc bdc 10 tiroxinaza protein bi Uc ché (gé)m viée rc ché su trudng thanh cia
tiroxinaza protein chua trudng thanh).

Bang 7 thé hién cac két qua. Ngoai ra, cac két qua ctia viéc 1rc ché sy san
sinh melanin bang cach xir 1y véi cac hop chét thir nghiém tuong mg, dugc xé4c
dinh theo cung mot quy trinh nhu trong vi du thir nghiém 1, cling duoc thé hién
trong bang.

Luong san sinh melanin khi céc té bao duoc xtr ly bing 2,5uM
clotrimazol dudi dang chét chéng nim 13 23,2% lugng san sinh melanin cua
mAu d6i chimg va hiéu qua tc ché su san sinh melanin dugc quan sat. Ngoai ra,
hoat tinh tiroxinaza cia protein dugc chiét tlr cac té bao duogc xr ly & néng do
clotrimazol gidng nhau la 13,5% hoat tinh tiroxinaza cua mau dbi ching va hiéu
qua uc ché su san sinh melanin cta clotrimazol dugc xem la do hiéu qua Gc ché
dbi véi muc dd hiéu hién cua tiroxinaza protein tao ra. Mat khac, trong céc
truong hop céc hop chét tir 3 dén 6 va 14, luong melanin 1a khoang tir 20 dén
30% lugng melanin cia miu déi chung va hop chét dugc phat hién dé trc ché su
san sinh melanin. Tuy nhién, cdc hoat tinh tiroxinaza khi cac té bao dugc xu ly
bing ndng do hop chét gidng nhau hiu nhu 13 giéng véi hoat tinh tiroxinaza cia
mAu déi chimg va hgp chit duoc phat hién khong c6 hiéu qua uc ché dbi voi
mirc d6 bdc 19 tiroxinaza protein. Cac két qua boc 10 rang cac hiéu qua vc ché
dbi voi su san sinh melanin ciia hop chat dugc xem 14 do mét co ché khéc voi

viéc uc ché ciia mirc do bi€u hién tiroxinaza protein tao ra.
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[Bang 7]
£ 2 Luong Hoat tinh
quv;tcl)artn%??:ugzgung Nong d6 xir ly melanin* Tiroxinaza **
(LM) (Yo/mau doi (%o/mau do6i
ching) ching)

Clotrimazol 2,5 23,242,03 13,5+0,77

Hop chit 1 4 29,5+2,50 20,3+1,89

Hop chat 40 20 44,7+4.20 44,5+5,78

Hop chat 41 15 34,1£2,58 12,4+2,12

Hop chit 3 10 22.3+0,63 104,8+3,87

Hop chit 4 2 34,243,58 96,0+5,49
Hop chat 5 4 16,8+0,96 106,6+4,14

Hop chit 6 4 17,2+0,80 99,6+3,31
Hop chit 14 40 37,9+1,39 101,6+3,86
Triphenylmetylamin 20 23,0£2,41 104,2+5,72
Triphenylmetanol 15 31,6+2,39 108,6+9,11
Triphenylmetan 15 32,2+1,82 99,8+7,94
Aminodiphenylmetan 50 28,8+2,03 103,3+7,82

* Ti 1é khi tinh phéng xa trung binh cia mau déi chimg duoc xac dinh 1a 100%
dugc thé hién 1 lugng melanin, ma thé hién gia trj trung binh + d¢ léch chuan
clia ba mau.
** Tj 18 khi su hip thu trung binh ctia mau dbi ching duoc xéc dinh 1a 100%
dugc thé hién 1a hoat tinh tiroxinaza, ma thé hién gia tri trung binh + 4§ léch
chuin cta ba miu.
Vi du bao ché m§ phdm dung khu tri

Theo viéc didu ché dugc thé hién & bang 8, my phém (kem 16ng) duogc
didu ché dudi dang my phidm ding khu tra cia sang ché. Cu thé 14, céc thanh
phé‘ln cta ché phém duoc gia nhiét dén 80°C, duogc khudy, hoa tan va lam lanh
bang cach khudy dé thu duoc kem 16ng 1. Theo cung mét phuong thire nhu trén,
kem long cta vi du so sanh 1 dugc diéu ché bang cach thé hop chét 2 bing nudc
va kem 1ong cla vi du so sanh 2 dugc diéu ché bang cach thé hop chit 2 bing

arbutin.
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[Bang 8]
Thanh phén % trong lugng/trong
lugng
Hop chat 2 1
Diu thau déu chira bénh POE (60) 0,1
1,3-Butanediol 5
Glyxerin 2
Polyetylen glycol 400 3
1,2-Pentanediol 3
GOm xanthan 0,1
Nudc 85,8
Tong 100

Vi du thir nghiém 8: Hiéu qua trc ché cua hop chét 2 dbi véi su nhibm sic td da
& nguoi do tia tir ngoai

Céc hiéu qué tc ché dbi véi sy nhiém sc td clia kem 16ng 1 va m§ pham
ctia vi du so sdnh 1 va vi du so sanh 2 dugc xem xét. Hai vi tri va mbi vi tri c6
kich c& 1,5 cmx1,5 cm, d3 dugc chia thanh hai téng tuong ung, dugc dat & gira
phan trén canh tay clia mdi tinh nguyén vién dé tao ra tong sb bdn vi tri. Céc vi
tri nay dugc chiéu tia tir ngoai & lidu tao ban do tbi thiéu (1 MED) mét 14n mot
ngay trong 3 ngay lién tip, tirc 13, 3 1an. Tir ngay d4u tién sau khi hoan thanh
chiéu xa, 50pl mdi maiu dugc boi 1én d6 trong mdi 14n mot ngay trong 28 ngdy
lién tuc. Mot vi tri khong duge st dung. 24 gid sau khi sir dung, do séng cua da
(gia tri L*) ctia mdi vi tri thir nghiém duge do str dung may do mau séc (CR-300,
Konica Minolta Holdings, Inc.) va gia tri AL* dugc tinh trén co s¢ gia tri L cia
vi tri khong dugce stir dung. Bang 9 thé hién cac két qua. Khi do nhiém sic tb tro
nén manh hon, gia tri L* tr& nén nhé hon. Vi thé, né c6 thé dugc danh gia rang,
khi gia tri AL* tr& nén 16n hon, sy nhidm sic t6 bi e ché hon. Thuc t€ da cho
thdy my pham 1a m¥ phim dung khu trii cia séng ché c6 hiéu qué uc ché nhiém
sc to tuyét voi. Piéu nay duoc xem la do hiéu qua rc ché dbi véi su san sinh

melanin ctia hop chit 2 duge md ta trén day tao ra.
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[Bang 9]

Vi du thir nghiém Gia tri AL*
Kem léng 1 1,42
Vidu so sanh 1 0,11
Vi du so sénh 2 0,62

Vi du thir nghiém 9: Cac hiéu qua uc ché cia cac hop chit khac ddi véi su
nhiém séc t6 & ngudi do tia tir ngoai

Kem 16ng tir 2 dén 6 gdm cac hop chét 1, 3, 4 dén 6, mot cach tuong Umg,
duoc didu ché theo cing mt cach thirc nhu trong truong hop cua kem 1ong 1 va
c4c hiéu qua tc ché sy nhiém sic td dugc xem xét theo ciing mot cach thirc nhu
trong vi du thir nghiém 8. Bang 10 thé hién cac két qua. Tat ca cac kem léng

duoc phét hién ¢6 cac hiéu qua trc ché nhiém séc to tuyét voi.

[Bang 10]

Vi du thir nghiém Gié tri AL*
Kem 16ng 2 (hop chét 1) 1,37
Kem 16ng 3 (hop chét 3) 1,28
Kem 16ng 4 (hop chét 4) 1,20
Kem 16ng 5 (hop chét 5) 1,18
Kem 16ng 6 (hop chét 6) 1,32

Vi du didu ché 2 ctia m§ phim dung khu tra

Theo ché phdm dugc thé hién & bang 11, my phim duéi dang m§ phdm
dung khu tri cia sang ché (chit 1ong dang sira 1) dugc diéu ché. Cu thé 13, céc
thanh phin A, B va C dugc gia nhiét dén 80°C va thanh phin C dugc bd sung
dan dan vao thanh phan B bing cich khudy dé trung hoa dung dich va thanh
phan C duogc bd sung din din bang cich khudy, sau d6 dong nhit héa céc hat da
nhii tuong hoa bing céch sit dung may trdn chao ng, dé thu duoc chit long
dang sita. Theo cing mdt phuong thirc nhu néu trén, chét 16ng dang sita ctia vi

du so sénh 3 duoc diéu ché bing cach thé hop chét 2 bing nudc.
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[Bang 11]
Théanh phan Céc phan theo trong
luong
A
Xetyl 2-etylhexanoat 15
Sorbitan monostearat 0,3
Rugu selachyl 0,5
Hop chét 2 1
B
1,3-Butanediol 8
Glyxerin 2
Gom xanthan 0,1
Pemulen TR-2 0,2
(Acrylic acid-alkyl methacrylate copolymer)
Metylparaben 0,2
Nude 42,6
C
Kali hydroxit 0,1
Nudc 30
Téng 100

Vi du thtr nghiém 10: Hiéu qua e ché ciia hop chit 2 di véi sy nhiém sic t6 &
nguoi do tia tir ngoai

Hiéu qua tc ché nhiém sic té cua hop chét 2 duoc xét nghiém sir dung
chét 16ng dang sita 1 va my pham cta vi du so sanh 3. Vao ngdy d4u tién cia thir
nghiém, hai vi tri va mdi vi tri ¢6 kich ¢& 1,5 cmx1,5 cm, d& dugc chia thanh hai
tang tuong {mg, dugc dit & gitra phan trén canh tay cia mdi tinh nguyén vién dé
tao ra téng s6 bén vi tri. Céc vi tri duge chiéu tia tir ngoai & lidu tao ban do tbi
thidu (1 MED) mét l4n mot ngay trong 3 ngay lién tiép, tic 13, 3 1an. TU ngay
ngay sau khi hoan thanh chiéu xa, 50 pl cia mdi miu duge sir dung 1én d6 trong
mdi 14n mot ngdy trong 28 ngay lién tuc. Mt vi tri khéng dugce sir dung. 24 gid
sau khi st dung, d0 sang cia da (gia tri L*) cta moi vi tri thir nghiém dugc do
sir dung may do mau sic (CR-300, Konica Minolta Holdings, Inc.) va gia tri
AL* duoc tinh trén co sé gia tri L vao ngay du tién cua thtr nghiém. Khi do
nhidm sic t6 tré nén manh hon, gié tri gi4 tri L* trd nén nhoé hon. Vi thé, c6 thé
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danh gia réng, khi gia tri AL* trd nén 16n hon, sy nhidm séc té bi e ché hon.
Bang 12 thé hién céc két qua. Céc két qua cho thdy chét léng dang sita la m§
phém dung khu tra clia séng ché c6 hiéu qua tc ché sy nhidm séc t6 tuyét voi.
Piéu nay duogc tao ra béi hidu qua tc ché d6i véi sy san sinh melanin cta hop

chét 2 duoc mo ta trén day.

[Bang 12]

Vi du thir nghiém Gia tri AL*
Chat 16ng dang sira 1 -2,74
Vi du so sénh 3 -3,54

Lgi ich cia sang ché

Chét (rc ché sy san sinh melanin cia sang ché c6 hiéu qua e ché tuyét
voi dbi voi su san sinh melanin. Ngoai ra, chét trc ché su san sinh melanin cta
sang ché c6 do an toan cao va vi thé thich hop 1am thanh phan ctia m¥ phim
dung khu tra.

M§ phim dung khu trt clia séng ché c6 hiéu qua e ché tuyét voi dbi véi
su san sinh melanin va c6 d§ an toan cao. Vi thé, m§ phdm dung khu tr cta
sang ché thich hop 1am my phim dung khu tri dugc st dung cho viée rc ché su
san sinh melanin, cu thé 13 my pham.

Kha nidng ing dung trong cong nghiép
Sang ché c6 thé dugc ap dung cho m§ phim dung khu tri dudi dang m§

phém 1am tring da.
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YEU CAU BAO HO

1. M§ phim dung khu tra dé trc ché qua trinh san sinh melanin, chta hop chit

¢6 cong thire chung (5):
Ay
A5+N< R13>
Ag R1q (5)

trong d6 moi nhom A4, AS va A6 doc 1ap dugce chon tir nhdém bao gbm
phenyl va pyridyl ma trong d6 mdi nhém nay c6 thé dugc thé bing metyl,
metoxy hodc hydroxyl;

R13 va R14 duogc lién két véi nhau dé tao thanh, cling véi nguyén tir nito
duoc thé hién bing N, vong di vong no c¢6 4 hodic 5 nguyén tir cacbon va c6 thé
dugc thé bing hydroxyl hoic oxo;

trong do hgp chét co cong thie chung (5) c6 mit véi lugng nim trong
khoang tir 0,001% trong luong/trong luong dén 10% trong luong/trong lugng
trong m§ pham dung khu trg; va

trong d6 m§ pham dung khu tra khéng bao gdm clotrimazol.

2. M§ phdm theo diém 1, trong d6 hop chat dugc chon tir nhém bao gdm
1-(triphenylmetyl)piperidin (hop chit 5) va 1-(triphenylmetyl)pyrolidin (hgp
chét 6):

OO
J

1-(triphenylmetyl)piperidin (hgp chét 5)
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O N
4

1-(triphenylmetyl)pyrolidin (hop chit 6).
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