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Tom tit

Theophyllin da dugc st dung trong nhiéu thap nién dé tri bénh hen suyén cap va man tinh. Tuy
nhién, thyc té sir dung theophyllin khong hé d& dang. Theophyllin it tan trong nude, gy khé chiu
da day va nhip tim nhanh. Dan chat cua theophyllin 1a acefyllin (theophyllin-7-acetic acid) c6 it

tac dung phu hon. Acefyllin dugc tong hop boi Baisse vao nam 1949[1] va hién nay dugc ding
thay thé theophyllin, nhung phai nhap tir nuéc ngoai. Do d6 dé tai tham gia nghién ctru tong hop
acefyllin nham chu dong tao nguon nguyén lidu trong nudc thay thé ngoai nhap. Phan tng tong

hop acefyllin dugc tién hanh ¢ nhiét do 90°C, ti 1& mol theophyllin: acid cloroacetic: NaOH =1 :
1,6 : 2,9 cho hiéu suat cao. San pham dugc x4c dinh cdu trac bang FTIR, MS, *H NMR va 3C
NMR, dat d6 tinh khiét cao 99,97% (HPLC) va c¢6 thé st dung lam nguyén lidu thudc.

Nhan 16.04.2019
Puoc duyét 26.07.2019
Congbd  20.09.2019
Tur khoa

theophyllin, acefyllin,
theophyllin-7-acetic acid

® 2019 Journal of Science and Technology - NTTU

1 Pit van dé

Theophyllin 12 mot methylxanthin dwoc chiét xuat tir 14 tra
va xac dinh cdu triic vao nam 1888, dén nam 1902 duoc sir
dung trong 1am sang nhu 1a thudc loi tiéu va 20 nim sau
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dugc sir dung trong diéu tri hen suy@n. Nghién ctu lién
quan cau tric tac dung, cac nhom thé trén cac N tao cac dan
chat c¢6 hoat tinh sinh hoc khac nhau[2]:

7. -Giam tac dong gisn phé quan
-Giam ddc tinh

8.  -Gian phé quan: khong anh huéng
-Pdc tinh: tang

9. Mt tac dong gidn phé quan

Hinh 1 Anh huéng cic nhom thé

Céc dan chit thé trén Ny 1a thich hop nhat. Vao nhing
niam thap nién 1940, xuat hién mot sb cong trinh nghién
ctu tong hop din chit thé N; cia metylxanthin c6 tac
dung tri liéu. Vi duy, etophylline clofibrate - giam lipid
méu, penethyllin - kich thich than kinh trung wong,
acefyllin - dan khi, phé quan[3],..

Nhu cau sir dung nguyén liéu acefyllin va cac dan chat mubi
acefyllin & nudc ta ngay cang ting nhung hau hét nguyén liéu
nhap tir nude ngoai. Vi vay acefyllin da dugc nghién ctru boi
céc tac gia Lé Minh Tri va cong su[4]. Va da duoc t6i wu hoa
qui trinh didu ché va xay dung tiéu chuan kiém nghiém bai cac
tac gia Tran Thanh Pao va cong su[5]. Cac dé tai nghién ctu
diéu ché acefyllin nham chii dong tao ngudn nguyén ligu trong
nuéc thay thé ngoai nhap.

2 Thuc nghiém

2.1 Nguyén li¢u

Theophyllin, cac héa chat va dung méi s dung cho phan
ng téng hop dat tiéu chuan tong hop, xuat xa Trung Qudc.
Acid cloroacetic dat tiéu chuan téng hop, xuat xi& An Dg.
Acetonitril va amonium acetat, cho pha dong dat tiéu chén
HPLC, xuit x& Merck. Kali bromid dat tiéu chan do IR,
Xuat xt buc.

2.2 Trang thiét bi

B¢ phan (ing 4 chd Eyela/Tokyo Rikakikai, may do diém chay
Stuart, bép khudy tir gia nhiét Stuart, binh hit 4m, can phan
tich Sartorius 224S, may do quang phd hdng ngoai Shimadzu
FTIR 8201, may Khdi phd Micromas quattro micro™API,
may sic ki 16ng hiéu nang cao Aglilent HPLC 1260, may do
phé cong hudng tir hat nhan NMR Buker AC 500 MHz.

2.3 Tong hop
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2.3.1 So 6 tong hop acefyllin

10g Theophyllin
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2.3.2 Tong hop acefyllin

Két tinh lai trong nudc

Hinh 2 So d6 tong hop acefyllin

Thong sb t6i wu: nhiét do 90°C, ti 1& mol theophyllin : acid cloroacetic: NaOH 1a 1 : 1,6 : 2,9 [5]

COOH
o] 9y o
HiC. N 0 HaCo N
Py | ) + cicH,cooH ~——— Py L »
o >N~ N NaOH o7 N~ N
CHy CH,
Phan tr lugng 180,16 94,50 40,00
Ti 1€ mol 1 1,6 2,9
Khdi lwong (g) 10 8,4 6,4

Hoa tan 8,4g acid cloroacetic vao 60ml nuéc cat lanh trong
binh phan tng dung tich 250ml, 1am lanh dung dich phan
ung trong nudc da. Hoa tan 6,49 natri hydroxid vai 60ml
nuéc ct lanh vao becher, 1am lanh trong nudc da. Pit binh
phan tng trén bép khudy tir, giir nhiét do < 10°C. Thém tir
tir dung dich NaOH vao binh phan ung, trang becher véi
20ml nuéc cat lanh. Sau 10 phut, ngung lam lanh, gia nhiét
tir tir hon hop phan tng cho dén khi dung dich dat khoang
30°C. Thém tir tir 10g theophyllin vao binh phan ung va gia
nhiét cho phan @ng. Hn hop phan tmg dwoc dun hdi luu va
khudy 300 vong/phut trong 6 gio. Dé ngugi binh phan tng,
sau do trung hoa dich phan tng véi acid hydrocloric dam
dic, tha xuét hién, 1am lanh. Loc va rira tia bang nudc cat
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lanh. Acefyllin thé dugc tinh ché bang cach két tinh lai
trong nudc. Loc thu tua va rira tia bang nuéc cat. Sy kho &
nhiét do 80°C. Hiéu suit thu dwoc sau khi tinh ché 1a 85%.
Ham lugng phan tich trén hé théng HPLC dat 99,97%
acefyllin.

3 Két qua va thao luan

3.1 Két qua cua cong trinh da co[4]

Acefyllin thu dugc c¢6 danh tinh thé hinh kim mau tréng, it
tan trong nudc, ethanol, cloroform; tan nhiéu hon trong
methanol, aceton. Biém chay 271-272°C. Pho IR (KBr)
3136 (80.1); 1708 (vc=0); 1392 (un.c). H-NMR (CDCls,
500 MHz): 3,43 (s, 3H, CH3); 3,64 (s, 3H, CH3); 5,11 (s,
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2H, -CH2-); 7,49 (s, 1H, -CH=N- ); 7,64 (s,1H,-COOH).
MS m/z 237,3 [(M-H)] (phuong phap ES-) suy ra M =
238,3 (M tinh theo li thuyét 238,2). San pham thu duoc c6
ham lugng 99,99% (phuong phap HPLC).

3.2 Két qua mai cua dé tai

Acefyllin thu duoc c6 danh tinh thé hinh kim mau tring, it
tan trong nudc, ethanol, cloroform; tan nhiéu hon trong
methanol, aceton. Piém chay 271-272°C. Ph6 IR (KBr):
3448 (3on - OH acid); 2997 (vc 1 - CH2); 1678 (ve=o0 - C=0
amid); 1612 (vc=c - C = C nhan thom); 1386 (vcn - N —

3.2.1 Ph6 hong ngoai (IR)

item

CHjz); 1271 (vc-0 - C — O acid). *H-NMR (D0, 500 MHz):
3,17 (s, 3H, NICHg); 3,40 (s, 3H, N3CHg); 5,04 (s, 2H,
N’CH); 8,00 (s, 1H, C8H). 3 C-NMR (DMSO-gs): 27,4 (N*-
CHz); 29,4 (N3-CHa); 47,2 (N7-CHg); 106,4 (CH=); 143,2
(CH=); 147,9 (CH=); 151,0 (C%=0); 154,5 (C?=0); 169,0
(O=C™-OH). MS m/z 237,51 [(M-H)T; MS m/z 239,51
[M+H]* (phuong phap ES-) suy ra M = 238,51 (M tinh theo
li thuyét 238,2). San pham thu dugc c¢6 ham luong 99,97%
(phuong phap HPLC).

() SHIMADZU
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Hinh 3 Phd hdng ngoai ciia acefyllin

Bang 1 Bién giai phd hdng ngoai cia acefyllin

binh hip thu (cm™) Cudng dd Kiéu dao ddng Nhém chirc
3448 Yéu SoH OH acid
2997 Trung binh VC-H CH>
1701 Manh Vc=0 C=0acid
1678 Manh Vc=0 C =0 amid
1612 Trung binh Vc=c C = C nhan thom
1386 Trung binh VCN N — CHs
1271 Trung binh Vc-o C-0Oacid
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3.2.2 Khéi pho (MS)
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Hinh 5 Khéi phé (MS) [M+H]*cua acefylline

Bang 2 Bién giai phd MS cuia acefyllin

Manh co ban [M-H] tai m/z = 237,51

Manh co ban [M+H]* taim/z = 239,5

dugc tir thye nghiém phu hop khéi luong

phan tir Ii thuyét cua acefyllin 1a 238,20.

Suy ra khoi luwgng phan ti ctia san pham thu

Suy ra khdi lwong phén tir cia san pham thu
dugc tir thyc nghiém phu hop khéi lugng
phan tir 1 thuyét cua acefyllin 1a 238,20.

3.2.3 Phé cong huong tir hat nhan (NMR)
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Hinh 6 Phd *H-NMR cua acefyllin
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Bing 3 Bién giai pho 'H-NMR ciia acefyllin

D3 dich chuyén hod hec Hinh dang dinh S6 proton 'H Vi tri proton 'H
9(ppm)
3,17 S 3 N1CH3
3,40 S 3 N3CH3
5,04 S 2 N’CH,
8,00 S 1 C8H

NTT-DMSO-C13CPD

—106.38

0=CU-OH C*=0 (5=0 CH= N"-CH, N3CH; N'CHs
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Hinh 6 Phé *C-NMR cua acefyllin

Bing 4 Bién giai phd 3C-NMR cua acefyllin

P§ dich chuyén hos hocd( ppm) Vi tri C 3.2.4 Sic ki long higu nang cao (HPLC)
274 NI-CH, Cot phan tich Aglient C18, kich thudc cot 4,6 x 250mm,
29'4 NPCH kich thuéc hat Sum. Nhiét do cot: nhiét do phong.
47' > N CH3 Dectector PDA 2996 (Water). Budc song phat hién:
106, 2 CH= 2 274,4nm. Pha d6ng: AcCN - CH;COONH,4 0,025 M (1 : 9)
’ - (pH =~ 7,18). Thé tich tiém mau: 10pl. Téc d6 dong: 0,8ml/

143,2 CH= phut. Nong d6 mau do: 100pg/ml (dung méi 1a pha dong).
147,9 CH= Ham luong % cua chat thir dwoc tinh bang cach xac dinh
151,0 C*=0 dién tich pic dudi dang % cua tong dién tich tt ca cac pic
154,5 C>=0 trir cac pic ciia dung méi hay thudc thir va cac pic ¢ dudi
169,0 0=C™-OH mtc ¢ thé bo qua.
DAD1 A, Sig=274,4 Ref=off (D2AMETHOD\DATA\ANH_THIEN000014.D)
DAD1 B, Sig=280,16 Ref=360,100 (D:\METHOD\DATA\ANH_THIEN000014.D)
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Hinh 7 Phé HPLC ciia acefyllin
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Bing 5 Bién giai phd HPLC ciia acefyllin

Thoi N Chiéucao | % Ham
. Dién tich pic .

gian luu pic lwgng
3.588 6.84166¢* 1.11614¢1 0.0289
4.136 2832.98706 212.85815 99.9678
10.163 9.12238e™! 2.11601¢e? 0.0322

Két qua do phé HPLC (Hinh 7), san pham dat dugc d6 tinh
khiét cao 99,9678%. Pic cua acefyllin trong sic ki d6 thu
dugc c6 thoi gian luu khoang 4,136 phit, pic sic nét,
duong nén phang, it nhidu.

4 Két luan va kién nghi
4.1 Két luan

Tai liéu tham khao
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C6 thé tong hop acefyllin bang phuong phap cb dién ¢ diéu
kién phong thi nghiém cho hiéu suat va do tinh khiét cao.
4.2 Kién nghi

Xac dinh cac tap chat trong qui trinh tong hop acefyllin.
Tim ra qui trinh tong hop cac dang mudi cua acefyllin voi
d6 hap thu, hoat tinh cao véi nhiéu tac dung tri liéu khac
nhau. Vi du, acefyllin heptaminol - tri thiéu mau, ha huyét
ap; diacefyllin diphenhydramin - chéng nén; ambroxol
acefyllinat - gian phé quan. Ciing nhu cac dan chat ester cua
acefyllin véi cac glycol — tang tinh than dau va ting do 6n
dinh thudc.

Léi cam on: Nghién ctru nay dugc tai trg mot phan boi Qui
Phat trién Khoa hoc va Cong nghé Pai hoc Nguyén Tat
Thanh trong d¢ tai ma s6 2018.01.36
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Synthesis of acefylline from theophylline
Nguyén Pao Thién”, Huynh Linh Ty
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Abstract Theophylline has been used for decades to treat both acute and chronic asthma. However, in practice, theophylline
is not a particularly easy drug to use because of its physical and pharmacological properties. It is poorly soluble in water;
furthemore, it is frequently associated with gatric upset and palpitations. One of the theophylline derivatives that has been
used in an attempt to circumvent side effects is acefylline (theophylline-7-acetic acid). Acefylline was synthesized by Baisse
in 1949[1] and is currently marketed as an alternative to theophylline. However, The raw material for domestic
pharmaceutical production is now mainly imported, so acefylline was synthesized. The Optimal yield obtained when the
reaction is carried out at 90°C, mol ratio theofylline: chloroacetic acid:NaOH = 1:1,6:2,9. Its structure was confirmed by
FTIR, MS, 'H NMR and *C NMR spectral data. The product has very high purity rate (99.97% by HPLC) and can be used

as a pharmaceutical ingredient.

Keywords theophylline, acefylline, theophylline-7-acetic acid.
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