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SUMMARY

The procedure of synthesis flutamide has been improved with active ester as a key intermidiate
and 3-(trifuoromethyl)aniline as starting material. Important reaction conditions for 50-gram-scale
and 500-gram-scale have been investigated. By-product 2,4,6-trihydroxy-1,3,5-triazine was recycled
to starting material cyanuric chloride. This synthesizing process is timely, environmentally friendly,

high yield and potential for industrial-scale.

Tirkhéa: antiandrogen, cyanuric clorid, flutamide, ung thu tuyén tién liét.

Dat véan deé

Flutamid la dai dién dau tién cia nhom
thuéc khang androgen phi steroid (NSAA),
dugc coi la mét antiandrogen tinh khiét va
chon loc. Flutamid dugc FDA phé duyét dé
diéu tri ung thu tién liét tuyén di can [3], [6].
Hién nay, flutamid dang dugc nghién ctu dé
diéu tri chiing ram 16ng, rung toéc, mun...
Theo cac bdo cado tu cac bénh vién, nhu cau
st dung flutamid la rat I6n, tuy nhién, cac
thudc flutamid déu dugc nhap khau tir nudc
ngoai vdi gia thanh cao, gay khé khan cho
ngudi bénh trong viéc tiép can diéu tri. Do dé,
viéc nghién ctu téng hop flutamid trong
nudc nham gidm gia thanh san pham dang
rat can thiét. Hién nay, c6 nhiéu tai liéu trong
va ngoai nudc da cong bod vé cac phuong
phap tong hgp flutamid khac nhau, dugc chia
ra thanh 4 hudng ti€p can chinh dua trén cau
trdc phan tur: i) xay dung lién két amid ArNH-
COR[1], ii) xay dung lién két nitroaren Ar-NO,,
iii) xay dung lién két Ar-NHCOR, iv) xay dung
lien két Ar-CFs. Trong cac phuong phéap da
cdng bo, phuong phap cltia Bandgar J. W. s
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dung tac nhan acyl héa la este thay thé cho
acyl clorid [2] cho thay nhiéu uu diém: it giai
doan phan Gng, nguyén liéu san co, tai ché
dugc nguyén liéu phan tng ban dau, cé thé
nang cap dugc quy trinh téng hgp lén quy I6n
hon. Bén canh dé, viéc téng hop héa hoc theo
con dudng “xanh” dang la xu huéng trong
nhiing nam gan day. TU yéu cau thuc té cing
nhu ti€p can xu thé chung, nghién ctu nay
dugc thuc hién véi muc tiéu: hoan thién quy
trinh téng hop flutamid dat tiéu chuan USP 42
va nang cap quy mé téng hgp lén 50 g/mé va
500 g/mé.

Nguyén liév va phuong phdp nghién cou

Dung méi, héa chdt va thiét bi

Hoéa chat, dung méi dugc nhap tir cong ty
Merck (Buc) hodc Sigma-Aldrich (My). SKLM
dugc thuc hién trén ban mong silica gel
Kieselgel 60 F2s4 (Merck). Nhiét d6 néng chdy
dugc do trén may Electrothermal Digital. Phé
hong ngoai ghi trén mday Shimadzu FTIR
Affinity-1S. Phé cong hudng ti hat nhan ghi
trén may Bruker AV-500 NMR Spectrometer
500 MHz, st dung DMSO-ds lam dung mai.
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So dé 1. Quy trinh téng hop flutamid

Phé khéi lugng ghi trén may khéi phé Agilent
6530 Accurate Mass QTOF LC/MS bén phéion
bang phuong phap phun mu dién ti (ESI).

Phuong phdp nghién ciu

T6ng hop flutamid

Quy trinh t6ng hop Flutamid da duoc
nghién clu cai tién dua trén quy trinh cla
tac gid Bandgar B. P. va cac cdng su theo tai
liéu tham khao s6 [2] (so d6 1). Nghién ctu
dugc thuc hién tai b6 mén Hoéa H{u co -
Truong Dai hoc Dugc Ha No6i. Méi théng s6
phan tng téng hgp sé duoc khéo sat & cac
diéu kién khac nhau dé lua chon théng s6
phu hgp nhat. V&i méi diéu kién phan tng
tién hanh thuc nghiém 03 lan va lay gia tri
trung binh.

Tdi thu héi cyanuric clorid

Cyanuric clorid dugc tai thu hoi sau phan
Ung theo so do 2.

Xdc dinh cdu tric

S dung cac phuong phap phé bao gom:
Phé héng ngoai (IR); phé khéi (ESI-MS); phé
cong hudng tu hat nhan ("H-NMR, *C-NMR).

Két qua nghién cuu

Téng hop flutamid

Flutamid dugc téng hop theo so dé 1.

Giai doan 1: Téng hop 2,4,6-triacycloxy-
1,3,5-triazin

Thém tu tu 6,06 g N-methylmorpholin (6,
0,06 mol) vao dung dich chua 3,68 g cyanuric
clorid (7, 0,02 mol) trong 150 ml dung méi.
Khudy déu. Tiép theo, thém 5,28 g acid
isobutyric (0,06 mol) vao hon hop trén, khuay
déu trong 5 gid. Sau do, hon hop phan tng
dugc loc, say kho thu dugc chat ran mau trang
sta (2,4,6-triacycloxy-1,3,5-triazin).

DPé xac dinh cac diéu kién phan tng phu
hgp, nhom nghién ctru da tién hanh khao sat
cac yéu t6: i) Ty lé cyanuric clorid/N-
methylmorpholin; ii) Nhiét d6 phan ung; iii)
Dung moéi cho phan ung; iv) Ty |é cyanuric
clorid/acid isobutyric. Két qua khao sat dugc
ghilaitrong bang 1, 2,3 va 4.

Bdng 1. Két qua khao sdt ty Ié cyanuric clorid /
N-methylmorpholin

Tyle Khoi

cyanuric dorid / ncyanuri: mcyanuric qung Hle..lu

T 2 = suat
N- dorid (MOI)  doria(g) san pham (%)
methylmorpholin (9) °
1 1:2 0,03 5529 5,92 87
2 1:3 0,02 3,689 6,24 92
3 1:4 0,015 2,769 4,22 83
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Bdng 2. Két qua khdo sdt nhiét d6*

T Nhiétds (°C) s::i:gg“(z) Hié(ﬂ;)“gt
1 0-5 6,24 92

2 10 5,90 87

3 20 4381 71

4 Nhiét d6 phong 4,41 65

(*Ty Ié mol cyanuric clorid /N-methylmorpholin la 1:3)

Bdng 3. Két qua khdo sdt dung méi phan ting

L Dung moi sla’(:':all:gf:\n(z ) ng(u.: /os)uat
1 dicloromethan 6.24 92
2 Toluen 536 79
3 n-hexan 4.95 73

Bdng 4. Két qua khao sdt ty lé cyanuric clorid/

acid isobutyric
Tylé o Khéi
cyanuric " M lugng Hiéusudt

CIOI‘id/ acid lz::lu;ylric isobutyric (g) Sén (0/0)

isobutyric pham (g)
1 1:08 0,048 4229 4,66 86
2 1:1 0,06 5289 6,24 92
3 1:1,2 0,072 6,349 6,21 91

Tu két qua khao sat cho thay cac diéu kién
phu hop cho phan (ing giai doan 1 lan lugt
nhu sau: i) Ty |é cyanuric clorid/N-
methylmorpholin la 1:3; ii) Nhiét d6 phan tng
phu hgp la 0 - 5 °C; iii) Dung méi cho phan
ung la dicloromethan; iv) Ty lé cyanuric
clorid/acid isobutyric la 1:1.

Giai doan 2: Téng hop 2-methyl-N-[3-
trifluoromethyl phenyl]propionamid (2)

Cho 6,24 g 2,4,6-triacycloxy-1,3,5-triazin (4,
~0,018 mol, tuong Ung véi 0,06 mol tac nhan
cyanuric clorid ban dau) vao 8,69 g 3-
(trifuoromethyl)anilin (0,054 mol), khuady déu
lién tuc & nhiét d6 phong. Sau do, dua hén
hap phan tng vao binh chiét va riia véi 10 ml
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NaHCO: bao hoa 2 lan, rda véi 10 ml nudc cat
2 lan. Chiét lay I6p chat hitu co va lam khoé
bang NazS04 khan réi két tinh lai bang n-
hexan thu dugc 2-methyl-N-[3-(trifluoromethyl)
phenyllpropionamid (2).

Nhém nghién ctu tién hanh khao sat lan
lugt 3 yéu to6: i) Ty lé cyanuric clorid/3-
(trifuoromethyl)anilin; ii) Thai gian tién hanh
phan Ung; iii) Dung méi két tinh lai. Cac
thong s6 dugc thay d6i lan lugt, tién hanh thi
nghiém 3 lan va lay két qua trung binh.
Két qua khao sat dugc ghi lai trong bang 5,6
va7.

Bang 5. Két qua khao sdt ty lé cyanuric
clorid/3-(trifluoromethyl)anilin

Tylé Khéi

¢ anuric CIOI’id/3- N3.(trifuoro M3 (trifuoro Iu'dng ng,.,u
y methyl)anilin  methyl)anilin 2 suat
(trifluoromethyl) (mol) (@) san (%)
anilin pham (g)
1 1:09 0054 869g 1035g 83
2 1:1 0060 9669 10229 82
3 1:1.1 0,066 10639 10,17g 82

Bdng 6. Khdo sdt thai gian tién hanh phan dng

TT  Thi gian (gid) s::‘;i:;ﬂ"(z) Hié(ﬂ/;"ét
1 15 6,57 53

2 2 923 74

3 25 10,35 8

4 3 10,35 8

5 35 1036 83

Bdng 7. Khdo sdt dung méi két tinh lai san phdm

T Dung méi séK:?)ll:;’rin(Z) Hle(l:/os)uat
1 n-hexan 10,35 83
2 Toluen 9,88 79
3 Aceton 6,57 53

TU két qua khao sat, nhom nghién ctu da
lua chon nhing thong sé thich hop cho phan
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Ung giai doan 2 nhu sau: i) Ty 1é cyanuric
clorid/3-(trifuoromethyl) anilin la 1 : 0,9; ii)
Thai gian tién hanh phan ting la 2,5h; i) Dung
moi két tinh lai la n-hexan.

Giai doan 3: Téng hop Flutamid

Mot lugng tac nhan nitro hoa thich hgop
bao gom (190 ml, 0,045 mol) HNOs dac va
(2,39 ml, 0,045 mol) H2SO4 dac dugc thém tu
turvao binh phan ing binh cau 3 ¢6 dung tich
500 ml chita hén hgp (10,40 g, 0,045 mol) 2-
methyl-N-[3-(trifluoromethyl)
phenyl]propionamid (2) va 50 ml H2SO4 dac
dugc lam lanh & 0-5°C, vira thém vira tiép tuc
khudy déu va duy tri hon hop & nhiét dé 0-
5°C. Cho tu tur 10 ml H.O dé két thuc phan
ung. Sau d¢, loc va rira véi 10ml NaHCOs bao
hoa dé thu dugc san pham tho. Két tinh lai véi
toluen dé thu dugc flutamid tinh khiét.

Trong giai doan nay, nhém nghién ctu tién
hanh khao séat cac yéu té: i) Tac nhan nitrit
héa; ii) Thaoi gian tién hanh phan tng; iii) Dung
moi két tinh lai.

Bdng 8. Khdo sdt tdc nhan nitro héa

TT  Téacnhan nitro héa Khéilugng  Hiéu suat
san pham (g) (%)
1 NaNO; / HzSO4 1 1,05 89
2 HNOs ddc/H,S0, ddc 11,67 94

Bdng 9. Khdo sdt thai gian phan ung

T Thei gian (gid) s::iir:;":\n(gg) Hié(‘;;)"st
1 2 10,08 81

2 25 10,91 88

3 3 11,67 %4

4 35 1,67 o4

Bdng 10. Khdo sdt dung méi két tinh lai

TT  Dung méi S;f::'h';fzn(z | ng(l:/;uat
1 Toluen 11,67 94

2 n-hexan 10,31 83

3 Aceton 9,61 77

N

Tu cac két qua thu dugc, cac diéu kién
phdn Ung phu hgp da dugc lua chon: i) Tac
nhan nitrit héa la HNOs dac/H.S04 dac; ii) Thaoi
gian tién hanh phan tng la 3 gig; iii) Dung méi
két tinh lai la toluen.

Két qua kiém tra dé tinh khiét va khdng
dinh cdu tric flutamid téng hop duoc

t°nc 111,5 = 112,5 °C (t° cUa flutamid mau
la111,7-112,5°C), Rr=0,75 (Cloroform : Ethyl
acetat=3:1).

IR (KBr), vmax(cmT): 3360 (N-H); 1716
(C=0amid); 1612 (C=Caren); 1543 va 1348 (-NO);
1319 va 1140 (-CFs); 1244 (C-Namia); 900 va 860
(Nhan benzen thé 3 vi tri 1,2,4); 754 (C-NOy).
ESI - MS (MeOH), m/z: 276,2 ((IM+H]*). H-
NMR (500 MHz, DMSO-de), & (ppm): 1,120 (6H,
d,J=7Hz); 2,625 (1H, m, J= 6,9 Hz); 8,046 (1H,
d,J=9Hz, 2,5Hz); 8,164 (1H, d, J=8,5Hz); 8,286
(1H,d, J=3,8Hz); 10,629 (1H, s). *C-NMR (125
MHz, DMSO-ds), & (ppm): 19,60 (C-4, C-4);
35,76 (C-2); 117,61 (C-2); 122,53 (C-6'); 123,47
(C-6); 125,79 (C-3’); 128,14 (C-5%); 141,56 (C-1);
144,55 (C-4"); 176,97 (C-1).

Ndng cdp quy mé téng hop flutamid Ién
50g/mé

Giai doan 1: Téng hop 2,4,6-triacyloxy-1,3,5-
triazin (4)

Binh phan Ung chda dung dich clorid
cyanuric (7; 17,5 g; 0,095 mol) da hoa tan
trong 750 ml dicloromethan dugc lam lanh t&i
0 - 5 °C. Sau do, vira khudy hén hop trong
binh phan Ung vua thém tu tu tung giot cho
t&i khi hét 31,5 ml N-methylmorpholin (28,8
g; 0,29 mol) vao binh phédn tng. Kiém soat
nhiét 6 hon hgp phan ting, duy tri hén hgp
phan ing & khoang 5 °C. Khudy déu. Két tua
trang dang huyén phu hinh thanh trong hon
hop phan ung.

Nho tu tur 26,0 ml acid isobutyric (25,1 g;
0,29 mol) vao hén hgp phan Ung noi trén,
khudy déu va duy tri nhiét dé ctia hén hop
phan ung & khodng 0 - 5°C trong vong 5 gid.
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Dung khudy, thao binh phan ting, d6 hén hop
trong binh phan ing ra mét coc thay tinh ¢
mo dung tich 1 L. D€ khéi phan tng vé nhiét
do6 phong (khodng 28 °C), sau do6 tién hanh
loc hut chan khéng qua phéu loc Buchner dé
lay dich loc, loai di tha trang. Chuyén dich loc
(chta trieste 4) thu dugc sang binh cau dung
tich 2 L.

Giai doan 2: Téng hop 2-methyl-N-[3-
trifluoromethyl phenyl] propionamid (2)

B4 sung 35,0 ml 3-aminobenzotrifluorid
(3, 46,1 g; 0,29 mol) vao binh nho giot. Nho
giot tu tU cho t&i khi hét, vira nhé vira khudy,
khoang 50 phut. Tiép tuc khudy hén hop
phan Ung trong 3 gid & nhiét do phong. Sau
khi kiém tra bang sac ky 16p mong, thay vét
san pham ré, gon khéng con cac vét clia san
pham phu cta phan Ung bang sac ky l6p
mong. DUng phdn (ng, thdo bdé dung cu
phan ung.

Giai doan 3: Téng hop Flutamid

Trong binh cau 3 ¢6 dung tich 2L thém 50,0
g 2-methyl-N-[3-(trifluoro - methyl)phenyl]
propionamid (2), dong 250 ml H2SO+cho vao
binh, khudy déu cho tan hét réi can than lap
binh phan ing vao gia sat, kep c6 sinh han.
Sau d6 thém con khudy tur vao binh phan tng,
roi lan luot 1ap sinh han, nhiét ké va binh nho
giot. Binh phan ting dugc lam lanh trong chau
da muéi da chuan bi.

Cho vao binh nhé giot H2SO4 dac (13,0 ml;
0,25 mol) va HNOs dac (10,0 ml; 0,48 mol).
Nho tiing giot hén hop acid vao binh phan
ung chua 2-methyl-N-[3-(trifluoromethyl)
phenyllpropionamid (2) trong H2S04 & trén,
kiém soat & 0-5 °C bang da mudi. Sau khinho
hét hon hop acid vao hon hgp phan tng,
tiép tuc khudy hén hop phan ting trong 3 gic
& nhiét d6 0-5 °C. Theo d6i phan Ung bdng
sac ky I6p mong véi hé dung méi n-
hexan/ethyl acetat = 5/1 (v/v). Két qua cho
thay, vét cham cta hén hop phan tng cho
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vét san pham dich thu duoc rd, gon, c6 Rs
bang Rrclia vét mau. Khong thay cé cac vét
phu. Két thac phan tng. Chuyén hén hop
trong binh phan tng moét cach can than
sang binh nhé giot, kep c6 binh nhé giot
trén gia sat, dat trong ta hét.

Nho tu tir hédn hop phan ting vao binh cau
thay tinh dung tich tich 6 L, chda 2,5 L nudc
cat dugc da lam lanh t6i 0-5 °C. Khi thém hén
hop phan Ung vao nudc lanh cé hién tugng
tda nhiét manh, kém theo su tao thanh két
tda mau vang nga, dung dich c6 mau vang
nau nhat. Sau khi két thic qua trinh két tda
san pham trong nudc d4, dé yén 2 gid, loc hut
chan khéng va riia sdn pham thé dugc bang
dung dich NaHCOs bao hoa, cho t6i khi hét
phan Gng acid. Ria lai 3 lan bang nudc cat.
Say kho so bo bang t say thudng. Can dugc
48,8 g san pham thé mau vang nga. Hiéu suat
81,1 %.

Tinh ché flutamid

Cho 48,8 g san pham thé vao trong binh
cau dung tich 1 lit. B6 sung 250 ml toluen, dun
hoi luu dén tan hoan toan. Két thuc phan tng,
dé hén hgp trong binh ciu ra c6c thuy tinh
dung tich 1 lit. D€ ngudi tu nhién & nhiét do
phong, tao tinh thé c6 mau trdng nga. Lam
lanh véi nudc da trong vong 30 phat dé san
pham két tinh hoan toan. Loc hut chan khéng
dé thu dugc san pham sau tinh ché. Sdy trong
ta hat chan khéng 6 20 mmHg va 50 °C, thu
dugc 47,7 g san pham két tinh mau trang nga.
Hiéu suat két tinh 97,7 %.

Hiéu sudt toan quy trinh (téng hop va tinh
ché flutamid) dat 79,2 %.

t°hc 111,5 = 112,5 °C (t°c cta flutamid mau
l2a111,7-112,5°C), Rr= 0,75 (Cloroform : Ethyl
acetat=3:1).

IR (KBr), vmax(cm™): 3360 (N-H); 1717 (C=Oamid);
1612 (C=Caren); 1543 va 1348 (-NO2); 1319 va
1140 (-CFs); 1244 (C-Namid); 900 va 860 (Nhan
benzen thé 3 vi tri 1,2,4); 754 (C-NO>). ESI - MS
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(MeQH), m/z: 276,2 (IM+H]*). 'H-NMR (500 MHz,
DMSO-ds), & (ppm): 1,142 (6H, d, J = 7Hz); 2,647
(TH,m, J=7 Hz); 8,068 (1H, d, J=9Hz); 8,19 (1H, ¢t,
J=7,75Hz); 8,310 (1H,s); 10,656 (1H, s). *C-NMR
(125 MHz, DMSO-ds), 6 (ppm): 19,62 (C-4, C-4);
35,76 (C-2); 117,61 (C-2); 122,57 (C-6'); 123,46 (C-
6); 125,79 (C-3%); 128,18 (C-5'); 141,56 (C-1');
144,55 (C-4); 176,99 (C-1).

Ndng cdp quy mé téng hop flutamid Ién
500g/mé

Quy trinh phan Ung tuong tu quy mé 50
g/mé vai lugng chat phan tng, dung moi
va dung cu phan tng c6 thé tich gap 10 lan
so vGi quy mo 50 g/mé. Thu dugc két qua
nhu sau:

Giai doan 1: Téng hop 2,4,6-triacyloxy-1,3,5-
triazin (4)

Thu dugc dich loc (cha trieste 4) vao binh
cau dung tich 20 L.

Giai doan 2: Téng hop 2-methyl-N-[3-
trifluoromethylphenyllpropionamid (2)

Sau khi két tinh lai bang n-hexan thu dugc
501,0 g sdn pham tinh khiét véi hiéu suat la
76,8%.

Giai doan 3: Téng hop Flutamid (1)

Sau phan ting, thu dugc 510,0 g sén pham
thé mau vang nga. Hiéu suat 84,8 %.

Tinh ché flutamid

Cho 510,0 g sdn pham tho da sdy khé vao
trong binh cau dung tich 6 L. B6 sung 2,6 L
toluen, dun héi luu dén tan hoan toan. Dung
dun, dé€ ngudi tu nhién & nhiét dé phong, tao
tinh thé c6 mau trang nga. Lam lanh véi nudc
da trong vong 30 phat dé san phdm két tinh
hoan toan. Loc hut chan khong dé thu dugc
san pham sau tinh ché. Sdy trong ta hat chan
khong & 20 mmHg va 50 °C, thu dugc 497,09
san pham két tinh mau trang nga. Hiéu suat
két tinh dat 97,5 %.

Hiéu sudt toan quy trinh (téng hop va tinh
ché flutamid) dat 82,3 %.

t°nc111,5 - 112,5 °C (t°c clia flutamid mau

N

la 111,7-112,5 °C), Re= 0,75 (Cloroform : Ethyl
acetat=3:1).

IR (KBr), vmax (cm7): 3360 (N-H); 1716
(C=0amid); 1612 (C=Caren); 1543 va 1348 (-NO2);
1319 va 1140 (-CF3); 1244 (C-Namia); 900 va 860
(Nhan benzen thé 3 vi tri 1,2,4); 754 (C-NO>).
ESI - MS (MeOH), m/z: 276,2 ([M+H]*). 'H-
NMR (500 MHz, DMSO-ds), & (ppm): 1,130 (6H,
d); 2,630 (1H, m, J=6.75 Hz); 8,047 (1H, dd, J =
9Hz, 2Hz); 8,148 (1H, t, J=8.5Hz); 8,286 (1H, d,
J=3,8Hz); 10,633 (1H, s). *C-NMR (125 MHz,
DMSO-ds), & (ppm): 19,55 (C-4, C-4); 35,76 (C-
2); 117,57 (C-2); 122,53 (C-6'); 123,81 (C-6);
125,79 (C-3'); 128,07 (C-5%); 141,52 (C-1");
144,55 (C-4"); 176,93 (C-1).

San phdm Flutamid téng hgp duoc da
dugc danh gia cac tiéu chuan chat lugng theo
quy dinh ctia dugc dién My 42 (USP 42).

Tdi thu héi cyanuric clorid

i OH POCI, Cl

| )\ N,N-diethylanilin

: N| SN - N| SN

: _ A 3h P

' HO N)\OH c|)\N)\C|
: ®) ™

|

So dé 2. Quy trinh tdi thu héi cyanuric clorid

Sau giai doan téng hgp 2-methyl-N-[3-
trifluoromethylphenyl]propionamid  (giai
doan 2) thu dugc sdn pham phu la 2,4,6-
trihydroxy-1,3,5-triazin.

Can khoang 2,58 g 2,4,6-trihydroxy-1,3,5-
triazin (0,02 mol) va 4,47 g N,N-diethylanilin
(0,03 mol) hoa tan trong 50ml phosphoryl
clorid. Bun héi luu trong 3 gig. Cat quay loai
bé dung moi du duéi dp suat giam. Cén thu
dugc dugc hoa tan vao nudc da, khuay tron
trong 1 gid.

H6n hgp thu duoc dugc chiét véi CHCLs.
Dich chiét dugc rira lan lugt véi dung dich HC
loang, dung dich NaHCO:s r6i lam khan bang
Naz2SO0a4 khan.
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Cat quay loai bé dung méi thu dugc can
kho, tinh ché bang két tinh lai bang Cloroform
thu dugc cyanuric clorid tinh khiét vai hiéu
suat 78,3 %.

Két qua kiém tra do tinh khiét va khang dinh
cdu truc flutamid téng hop duoc

IR (KBr), vmax(cm™): 1618 va 1638 (C=N); 739
va 777 (C-Cl). '*C-NMR (125 MHz, DMSO-ds), 6
(ppm): 150,39 (C-ClI).

Ban luén

Ban luén vé phuong phdp téng hop
flutamid

Quy trinh téng hgp flutamid trdi qua 3
budc dugc mo ta theo sa d6 1. Phan tng dau
tién la phan Ung este héa, tao ra 2,4,6-
triacycloxy-1,3,5-triazin — tdc nhan acyl héa
cho giai doan 2. N-methylmorpholin dugc
thém vao nham hoat hoa cac tadc nhan phan
(ing, d6ng thdi, trung hoa HCl sinh ra trong
qua trinh phan ung.

Giai doan 2, 3-(trifluoromethyl)anilin (3)
doéng vai tro la nuclophile va nhém acyl
((CHs3)2CHCO-) d@oéng vai nho la electrophile.
Nguyén tir H trong nhém -NH. dugc thay thé
bang nhom acyl.

Giai doan 3 la phan (ng thé nitro vao vi tri
carbon s6 4’ trén vong thom. Qua trinh thé ai
dién t’ nay dién ra véi hén hgp nitro hoa
HNO:s dac trong H2SO4 dac. lon nitroni (NO2*)
dugc hinh thanh, tan cong electrophile vao
vong tham da c6 gan 2 nhom thé. Hai nhom
chuc trifluoromethyl va nhém chiic amid dinh
hudng nhém thé vao cac vi tri -ortho va -para
trén nhan thom. Két hop véi hiéu ting khong
gian, nhdm -NO: dugc dinh huéng gan vao vi
tri -para la C-4.

Trén thuc nghiém, kiém tra sdn pham thu
dugc chia phan tng tong hop flutamid bang
sac ky I6p mdng cho thay luén thu dugc vét
san pham ré gon, khong cé vét phu ké cd nhin
bang mat thudng hay soi duéi dén t ngoai.
Két qua phan tich phé cda san pham téng
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hop duoc phu hop véi tai liéu s6 [4], [5].

Ban lud@n vé ndng cdp quy mé téng hop
flutamide Ién 50 g/mé va 500 g/mé

Vé hiéu sudt cla qud trinh & cdc quy mé khdc
nhau:

Hiéu suat & quy mo 10 g/mé, 50 g/mé va
500 g/mé lan lugt la 79 %, 79,2 % va 82,3 %
cho thay hiéu suat cta quy trinh tong hagp
flutamid khi nang quy mé van gilr dugc su én
dinh. Cac diéu kién clia cac phan ting khéng
6 su thay d6i nhiéu.

Vé san phdm thu duoc:

T két qua phé clia chat téng hap dugc &
ca 3 quy mo, ta c6 thé thay két qua ph6 MS,
'H-NMR, *C-NMR va IR khéng c6 su khac biét
dang ké.

Tu dé, ta co thé khang dinh, viéc nang cap
quy mé téng hgp flutamid khéng lam thay
déi hiéu qua cla qua trinh, van gilr dugc su
6n dinh vé hiéu suat tong hgp va chat luong
cla san pham thu duoc.

Ban ludn vé tinh xanh cua quy trinh téng
hop

Nhom nghién ctu da cai thién quy trinh
téng hgp flutamid don gian hon véi 3 budc,
tiét kiém hoa chat, dung moi, nang lugng.
Dong thai, c6 thé phat trién & quy mé san
xuat I&n hon. Trong phuong phéap nay, este
hoat hoéa thay thé cho acyl clorid cho hiéu
suat phan (ng acyl héa khéng thap hon cac
phuong phéap khac. Tac nhan phan dng ban
dau la cyanuric clorid dugc tai thu hoi tir san
pham phu 2,4,6-trihydroxy-1,3,5-triazin.

Két lvan

Nhu vay, ching t6i da cai tién dugc quy
trinh  tong hgp  flutamid tu  3-
aminobenzotrifluorid (3) véi hiéu suat toan
qua trinh dat 79 %. Flutamid téng hop duoc
dat tiéu chuan chat lugng theo dugc dién My
42 (USP 42). Quy trinh téng hgp dam bao tinh
than thién véi moi trudng. Nang cap dugc quy
trinh téng hgp 1én 50 g/mé va 500 g/mé véi
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hiéu suat 6n dinh 79,2 % va 82,3 %.Bén canh 78,3 %. Quy trinh nay la tién dé dé chung toéi
do, nhom nghién ctu da thu héi dugc tién téi quy mo san xuat tai Viét Nam.
cyanuric clorid sau phan (ing véi hiéu suat dat
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