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SUMMARY

DETERMINATION OF STRUCTURE AND PURITY OF TADALAFIL DRUG BY
MODERN PHYSICOCHEMICAL METHODS

Tadalafil is used to treat male erectile dysfunction. It belongs to phosphordieterase type-5
inhibitor (PDE5) class and inhibits cGMP specific PDE5 which is responsible for
degradation of cGMP in the corpus cavernosum located around the penis. In this article,
the spectrometry analysis to identify the structures and purity of tadalafil has been carried
out. The results determined that 97.5% of the sample products containing tadalafil.
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1. MO PAU

Tadalafil (1) la thuéc tc ché enzym
phosphodiestease-5 (PDE-5) dugc su
dung hiéu qua diéu tri bénh rdi loan
cuong dwong [1-2]. Thudc c6 tac dung @c
ché enzym PDE-5 lam nhiém vu phan huy
chat sinh hoc nitric oxit (NO) va guanosin
monophosphat vong (cGMP) [3]. Réi loan
cuong duong la do PDE-5 hoat dong qua
manh dan d&én NO va cGMP bi phan hay,
khéng tao dugc su gidn mach can thiét
gitp cho quéa trinh cuwong. Thudc Gc ché

PDE-5 gilp bao vé va duy tri cac chat
sinh hoc tao su cuong [3-7].
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Tadalafil (1)

Tadalafil thuong mai cé tén la Cialis
20mg, thuéc méi nhat dugc cdng nhan sir
dung tai nhiéu nudc, c6 loi trong viéc kéo
dai thoi gian tac dung dén 36 gio.
Tadalafil 1a chat uc ché chon loc c6 hoi
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phuc cGMP, dac biét la trén enzym PDE-
5. Khi kich thich tinh duc, nitric oxit duoc
phong thich tai chd, su &c ché PDE-5 caa
tadalafil lam ting nong d6 cGMP trong
thé hang dan téi sy gidn co tron va lam
tang dong mau vao trong mo duong vat,
tur d6 gay cuong duong vat. Khi khdng co
kich thich tinh duc, tadalafil khéng cé tac
dung [3-5]. Pay 1a thudc sip hét han
quyén bao ho nén dugc nhiéu qubc gia
trén thé giéi quan tdm nghién ctu tong
hop, nham tng dung vao san xuat thuong
mai. Trong cdng trinh nay, ching téi tap
trung nghién ctu phan tich ciu tric va
ham luwong cua thudc tadalafil trong qué
trinh téng hop bang cac phuong phap héa
Iy hién dai.

2. THUC NGHIEM

2.1. Nguyén liéu va hoéa chat

Cac hda chat phuc vu cho viéc tong hop
hiru co va dung mo6i dugc mua cua héang
Merck (buc) va Aldrich (My), st dung
truc tiép. Cac dung méi dung cho qua
trinh chiét, chay sic ky cot 1a loai dung
mai cdng nghiép duoc cat lai va lam khan
trugc khi sir dung. Bot silica gel cho sic
ky cot 100 - 200 mesh (Merck, Buc), ban
mong sic Ky silica gel 1a ban nhém trang
san Art. 5554 DC - Alufolien Kiesel 60
F2s4 (Merck, Buc).

2.2. Thiét bi

Phé6 cong huong tir proton *H-NMR (500
MHz) va cachon ¥C-NMR (125 MHz)
duoc do trén may cong huong tir hat nhan
Avance 500 (Bruker, Puc). Phd FT-IR
dugc do trén may Impact 410-Nicolet va
pho MS dugc do trén may Hewlett
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Packard Mass Spectrometer 5989 MS va
thiét bi HPLC Agilent 1100, cot C18
(150x4,6 mm, 5 um), Detector DAD,
budc song 292nm. Tét ca cac thiét bi trén
la cua Vién Hoa hoc - Vién Han lam
Khoa hoc va Céng nghé Viét Nam.

2.3. Téng hop chat 3 (so' dd 1)

Dung dich cua chat 2 (0,117 mol) va
0,175 mol EtsN trong 400 mL dung moi
diclorometan, duoc cho thém cloaxetyl
clorua (0,129 mol), hdn hop khudy & nhiét
d6 0-5 °C trong 24h. Két thic phan ung,
dung méi duoc loai bo & &p suat thap sau
d6 cho thém nudc va chiét 3 lan bang
CH:Cl,. Dich hitu co dugc rira ba lan
bang dung dich KoCO3 10%, sau d6 lam
khan vé&i NaxSOs va loai bo dung méi &
ap suat thap thu dugc san pham thd. San
pham thé dwoc 1am sach bang két tinh lai
trong dung moi diclorometan thu duoc
hop chat 3 (hiéu suat 98%). Hop chat 3 1a
chit rin mau trang c6 diém chay 230-
231°C, 'H NMR-500 MHz (CDCls): 7,91
(1H, s, NH); 7,58 (1H, d, J=8,0 Hz, H-5);
7,28 (1H, d, J=8,0 Hz, H-8); 7,15-7,25
(3H, m, H-6, H-7, H-5"); 6,84 (1H, d,
J=7,5 Hz, H-6); 6,63 (1H, s, H-2’); 5,89
(2H, s, H-7"); 5,28 (1H, s, H-1); 4,93 (1H,
sb, H-3); 4,33 (1H, sh, CH»>-Ha); 4,19 (1H,
d, J=15,0 Hz, CH:-Hb); 3,68 (3H, s,
OCHa); 3,46 (1H, d, J=16 Hz, H-4a); 3,18
(1H, m, H-4b).

2.4. Tong hop tadalafil (so' dd 1)

Dung dich cua 3 (54,85 g, 0,129 mol) va
methyl amin (20,0 g, 0,645 mol) trong
EtOH khan (600 mL) duoc khudy ¢ nhiét
d6 phong trong 48 gio. Két thic phan tng



dung méi dugc loai bo & ap suit thip thu
dugc san pham thd. San pham thé dugc
két tinh lai trong hdn hop nudc-isopropyl
ancol nhan duoc tadalafil 1 véi hiéu suat
91%. Tadalafil 14 chét rin mau tring cé
diém chay 301-302 °C. 'H NMR-500
MHz (CDCls): 11,05 (s, NH indol), 7,54
(1H, d, J=7,5 Hz), 7,24 (1H, d, J=8.0 Hz),
7,12 (1H, d, J=7,0 Hz), 7,00 (1H, d, J=7,0
Hz), 6,78 (1H, s), 6,77 (2H, s), 6,09 (1H,
s), 5,80 (2H, s), 4,19 (1H, dd, J=4,0 Hz:
11,5 Hz), 4,17 (IH, d, J=17,0 Hz), 3,87
(1H, d, J=17,0 Hz), 3,52 (1H, dd, J=4,5
Hz; 16,0 Hz), 3,14 (1H, dd, J=12,0 Hz;
155 Hz), 297 (3H, s). B®C NMR
(DMSO): 166,8; 166,5: 147.0: 146,0:

136,9; 136,2; 133,9; 125,7; 121,1; 119,3;
118,8; 118,0; 111,2; 107,9; 106,9; 104,7;
100,8; 55,5; 55,2; 51,4; 32,8; 23,0.

2.5. Xac dinh ham luwgng tadalafil theo
phuong phap HPLC

Xay dwng dwong chudn tadalafil: Can 2
mg tadalafil chuan duoc pha lodng trong
acetonitrile véi cac nong d6 nhu sau: 2
mg/ml, 0,4 mg/ml, 0,2 mg/ml, 0,1 mg/ml.
Diéu kién va thiét bi phan tich: Sir dung
hé thiét bi HPLC Agilent 1100, cot C18
(150x4,6 mm, 5 um), Detector DAD,
budc song 292 nm. Pha dong acetonitrile
va dung dich nuéc (ammonium acetate
2,0%, acid formic 0,2%) = 30:70. Hé Pha
dong duoc cai dat nhu bang 1:

Bang 1. iéu kién phan tich HPLC

Thoi gian (phuat) | %B (acetonitrile) | Luu lugng (ml/phut)
0,00 30 1,0
4,00 30 1,0
5,00 30 1,0
30 30 3,0

Xay dwng dwong chudn: Puong chuan duoc xay dung dua trén phan mém excel.
Bang 2. S6 liéu xay dung dwong chudn

Nong do (mg/ml) Dién tich pic
2 5493,66
0,4 1107,07
0,2 505,55
0,1 23,.97

Phuong trinh dudng chuan:
Y= 2373x + 606,46

Trong d6: x la nong d6 cua tadalafil
(mg/ml); Y la dién tich pic

Xdc dinh néng dé tadalafil: Can 0,8 mg
chat can phan tich, hoa tan trong 1 ml
acetonitril. Két qua do dién tich pic
2466,9. Thay vao phuong trinh duong
chuan ta duoc x = 0,78 mg/ml. Tinh dugc
mau phan tich chtra 97,5% tadalafil.

3. KET QUA VA THAO LUAN

3.1. Céu tric caa tadalafil

Tadalafin dwoc tong hop qua hai budc
phan tmg theo so do 1. Pau tién, hop chat
2 duogc axyl héa nho phan ang voi 1,5
duong lugng cloaxetyl clorua, c6 mat cua
t4c nhan kiém nhan duoc hop chat 3, tiép
theo dugc dong vong S-cacbolin nho phan
ung véi 5 duong luwgng metyl amin trong
dung mo6i EtOH ¢ nhiét d6 phong nhan
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duoc tadalafil (1). Cau tric cua hop chat 3
dugc chimg minh trong céng trinh trudc
[15]. Bai bao nay tap trung phan tich cu
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trdc coa tadalafil bang cac phuong phap
phd hién dai.
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Tadalafil (1)

Sodo 1. To‘ng hop tadalafil

CAu tric cua cac hop chit tadalafil dwgc
chang minh bang cac phuong phap phd
FT-IR, MS, *H-NMR va *C-NMR. Trén
phd FT-IR cua hop chét tadalafil (1) c6
dinh hap phu tai 3321 cm™ dic trung cua
nhém amin bac hai, dinh hap phu tai 1674
cm? dic trung cho nhom C=0, dinh hap
phu tai 1040 cm™ dic trung cho C-O-C.
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Ngoai ra, trén phd FT-IR con xuét hién
cac dinh hap phu caa céc lién két C-H bao
hoa, C-H va C=C cua nhan thom. Trén
phé ESI-MS cho pic ion phan tr ¢ m/z
390,0 [M+H]* va 387,9 [M-H]* phti hop
véi cbng thac phan tor C2Hi19N3O4 cua
hop chat tadalafil.
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Hinh 1. Phé *H-NMR cza tadalafil

Trén pho *H-NMR cua hop chat 1 xuat
hién day du céc tin hiéu cong huong cua
proton c6 mat trén phan tt. Tin hiéu cong
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huong singlet cua ba proton tai 2,97 ppm
la dac trung cia nhom N-CHs. Tin hiéu
cong huong doublet-doublet véi hing sb



tuong tac 12,0 va 16,0 Hz tai 3,14 ppm
dugc gan cho proton H-12a. Tin hiéu
cong huong cua proton H-12b tai 3,52
ppm Vvéi hang sé tuong tac 4,5 va 16,0 Hz.
Proton & vi tri H-3 thé hién 1a cap doublet
tai 3,87 ppm va 4,17 ppm véi hang sé
tuong tac 17,0 Hz. Proton ¢ vi tri H-13 la
tin hiéu doublet-doublet tai 4,19 ppm véi
hang s twong tac 4,0 va 11,5 Hz. Proton
& vi tri H-6 la tin hiéu singlet tai 6,09 ppm.
Ngoai ra, trén ving truong thap trén H-
NMR cua hop chat 1 thé hién tin hiéu
cong hudng cua 8 proton thom, tin hi¢u
cong huong cta nhom etylen tai 5,80 ppm.
Do dich chuyén héa hoc va cac hing sé
twong tac phu hop Vv&i cau tric cua
tadalafil da duoc cong bo trong tai liu [1-
7]. Phd *C-NMR thé hién day du céc tin
hiéu cong hudng cua 22 nguyén tir cacbon
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Hinh 2. Puong chudn dinh lwong tadalafil

4. KET LUAN

P phan tich ciu trdc cua tadalafil va cac
hop chét trung gian bang phuong phap
phd hién dai. Ba xac dinh ham luong cua
tadalafil theo phuong phap HPLC bang
viéc xay dung duong chuan, két qua cho
biét mau san pham chira 97,5% tadalafil.

cua chat 1, trong do6 c6 hai tin hi€u cua
nhoém cacbonyl. Phan tich phé trén cho
phép khang dinh céu tric caa hop chat 1
la tadalafil.

3.2. Xac dinh ham lwong tadalafil bang
phwong phap HPLC

Xay dung duwong chudn: Tur céac dir liéu
trong bang 2 chung t6i xay dung duong
chuan dua trén phan mém excel (hinh 2).
Phuong trinh dudng chuan: Y= 2373x +
606,46, R?=0,9844, trong d6: X 1a Nong
d6 cua tadalafil (mg/ml); Y la dién tich
pic.

Xac dinh nong dé tadalafil: Két qua
HPLC cho biét do sach cua tadalafil Ia
97,5%.

Hinh 3. Phé HPLC cua tadalafil
Loi cam on: Cé&c tac gia cam on sy tai
tro cia dé tai thugc chwong trinh Hoa
dwoc mA s6: CNHD.DT.055/14-16 dé
thuec hi¢n céng trinh nay.
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