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NGHIEN cUU DIEU CHE 2-AMINO-5-CLORO-BENZOPHENON
NGUYEN LIEU TRUNG GIAN QUAN TRONG TRONG TONG HOP
THUOC AN THAN GAY NGU DIAZEPAM

Pén Toa soan 22-6-2007
PHAN DINH CHAU', PHAN THI PHUONG DUNG?
"Truomg Pai hoc Bdach khoa Ha Noi
*Truong Pai hoc Duoc Ha Noi

SUMMARY

Important intermediate in the synthesis of diazepam is 2-amino-5-chloro-benzophenone (2). It
was prepared in fours steps from the chlorobenzene through 4-nitro-chlorobenzene (5), 4-amino-
chlorobenzene (6) and 4-(N-benzoylamido)chlorobenzene (7). The structure of all compounds 2,
5, 6, 7 were supported by analitycal and spectroscopic evidences.

- MO PAU

Diazepam (1) 1a mot trong nhitng thudc an
than gay ngt dugc ding phd bién nhat hién nay,
v6i cac biét dugc Valium, Seduxen, Zetran,...vv.
Diazepam dugc tim ra va dua vao st dung dai
tra tir nhitng nam 1968, trai qua gan 40 nam ¢6
mat trén thi truong, nhung dén nay loai thuéc
ny vin dang dugc cic bénh nhan ua ding. O
nudc ta, hién nay nhu cdu vé diazepam la kha
16n va hoan toan phai nhap ngoai, vi vay, ching
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Nhung trong cidc cong bo nay khong cé
cong trinh nao dé cap dén viéc diéu ché chat
khéi dau 1a hop chat 2, do d6 trong bai nay
chiing toi gi6i thiéu phuong phdp tong hop hop
chit nguyén liéu quan trong d6 la hop chat 2-
amino-5-cloro-benzophenon (2).
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toi dat van dé nghién ciu xay dung quy trinh
san xuat hoat chat nay, dé tién t6i c6 thé tu san
xudt 18y phuc vu cho nhu ciu trong nudc.

C6 nhiéu bang séng ché cong bo [1 - 4],... vé
viéc di€u ch€ hoat chat diazepam, trong d6 c6
mot s6 phuong phdp di tir hop chat chia khoa
trung gian la 2-amino-5-cloro-benzophenon (2).
Chung t6i lva chon viéc téng hop diazepam tir
hgp chat 2 trén co s6 phuong phiap cua E.
Reeder [1] theo so d6 phan (ing sau:
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II - THUC NGHIEM

- Nhiét do néng chay ctia cac chit duge xac
dinh trén may Boetius - MK ctia Duc.

- Phé IR dugc do trén may IMPACT 410,
Nicolet cua hang Carl Zeiss Jena, Cong hoa



Lién bang Dic, tai Vién Hod hoc, Vién Khoa
hoc va Cong nghé Viét Nam.

- Phé 'H-NMR va “"C-NMR dugc do trén
may Bruker AC-500 (500 MHz) tai Vién Hoa
hoc, Vién Khoa hoc va Cong nghé Viét Nam.

- Phé MS do trén may Autospect Premier
cia hang Waters, My, tai Khoa Hod hoc,
Truong Pai hoc Khoa hoc Tu nhién.

Diéu ché 4-nitro-clorobenzen (5)

Cho vao binh phan tng 25 ml (27,5 g = 0,24
mol) clorobenzen va 20 ml (36 g = 0,36 mol)
H,S0, dic (d = 1,80), khudy va lam lanh bing
nuéc da bén ngodi dé dua nhiét do ha xuong
duéi 20°C.

Vira khudy vita nhd giot tir tir 18 ml (0,33
mol) HNO; dic (63 - 65%) vao. Qua trinh nhd
giot duy tri & nhiét do 20 - 25°C. Sau khi nho
giot xong HNO;, khudly thém 1 gio nita & nhiét
do nay sau d6 dua hén hop phan dng 1én 70 -
80°C, khuay ti€p trong 2 gid.

Sau khi phan tng két thic, dé nguoi va cho
vao binh gan. Gan 1ay 16p hitu co sau d6 vira
khudy vira do tir tir 16p hitu co vao 30 ml nuéc
d4. Tinh thé tao ra duoc loc, rlita dén trung tinh
biang nudc lanh. Loc, hiat kiét thu dugc san
pham tho. Két tinh lai sdn phdm ndy trong 55 ml
con 90°. Pé lanh tr tr thu duoc 4-nitro-
clorobenzen két tinh, dé & nhiét do phong qua
dém, sau d6 loc, thu dugc tinh thé 4-nitro-
clorobenzen. Hong kho, sdy & nhiét d6 50 - 60°C
thu dugc 23,53 g (hiéu suit 62,25%). San pham
c6 do chay 82 - 83°C (tai liéu tham khao [10] 1a
82 - 83°C)

MS (m/z, %): 157 (77,75); 127 (39,66); 129
(12,69); 111 (94,66); 99 (32,63); 75 (100); 51
(14,56).

Diéu ché 4-amino-clorobenzen (6)

Cho vao binh céu 3 ¢4 ¢6 mac mdy khudy
co, sinh han 48 g bot sat (0,85 mol) va 39 ml
nuéc. Lam néng 1én 80 - 90°C, & nhiét do nay
via khudy vira cho 4g (0,025 mol) 4-nitro-
clorobenzen vao, ti€p sau d6 cho 1 ml HCI dac
vao hon hop phan tng, khudy 5 phit. Tiép tuc
cho 20 g (0,127 mol) 4-nitro-clorobenzen vao;
sau 10 phuit cho tir tir 5 ml HCI dac dén hét. Vira
khuay vira dun cdch thuy hon hgp phan tng

trong 1 gio. Khi phan tng két thic, dua pH dung
dich vé 7 - 8 bang NaOH 30%; khuay hén hop
nay trong 30 phit. Gan hoac loc néng, sau do dé
lanh s€ két thia. Loc 1dy tua, két tinh lai tha trong
hon hgp con - nude. Thu duoc 15,72 g (hiéu suat
81,5%). San phdm c6 do chay 70 - 71°C (tai liéu
tham khdo [7] 1a 71°C).

IR (KBr), cm™: 3468, 3375 (VN-H), 1614
(8N-H, C=0).

MS (m/z,%): 127 (100); 100 (8,3); 92
(18,87); 65 (29,60); 63 (9,06); 52 (6,19).

Piéu ché 4-N-benzoylamido-clorobenzen (7)

Cho vao binh ciu 3 ¢6 68 ml dung dich
NaOH 10%, vira khudy vira cho 12,9 g (0,1 mol)
4-cloro-anilin vao binh ciu & nhiét do phong.
Tiép theo van & nhiét do phong vira khudy vira
nho giot tir tir vao hon hop trén 14,0 g (11,6 ml;
0,1 mol) benzoyl clorua (néu néng 1én thi lam
lanh bén ngoai bing nudc dd), thoi gian cho vao
hét khoang 45 - 60 phut, duy tri & nhiét do 25 -
30°C, pH lic nay khoang 11 - 14. Sau khi cho
xong, khudy thém 15 phit nita.

Khi phan tng két thiic, pha loang hén hgp
phan tng bang cach vira khudy vira cho tir tir
120 ml nuéc d4. Taa tao ra dugc loc, rira tha vé6i
nuGc dd dén pH = 7 - 8. Hit kiét nudc, két tinh
lai trong hén hgp con-nude. Sdy kho thu duge
15,76 g; hiéu suat 68,25%; nhiét do néng chay
192 - 194°C.

IR (KBr): 3347 cm’ (vNH); 1654 cm’
(vC=0 amit); 1594 cm” (vC=C); 1520 cm’
(8N-H); 719 cm™'(C-Cl).

MS (m/z;%): 231 (M, 35,68); 105 (100,0);
77 (59,49); 51 (22,59).

Piéu ché 2-amino-5-cloro-benzophenon (2)

Cho vao binh cdu 3 ¢6 c6 mac sinh han, mdy
khuay tir 39 g (0,138 mol) 4-N-benzoylamido-
clorobenzen (7) va 39 g (0,75 mol)
benzoylclorua, dun néng hén hop nay 1én 160 -
170°C. Tai nhiét do nay, bat dau cho 58 g (0,425
mol) ZnCl, khan vao véi tdc do sao cho nhiét do
trong phan dng luén duy tri 170 - 180°C
(khoang trong 2 gi®). Sau khi cho xong, tiép tuc
lam néng va khudy & nhiét do nay 2 gio nita.
Tiép d6 vira khudy vira d6 hén hop thu dugc vao
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mot binh nén chita 35 g da da dap vun cung 80
ml nuGc, sau dé vira khuay vira 1am néng hon
hgp nay dén soi roi dun soi trong khoang 20
phit. Gan loai bo pha nudc & trén, pha hitu co &
duéi dugc lam lap lai nhu trén 2 lan nita.

Phén hitu co rin lang xuong dudi ddy binh
duoc cho thém 75 ml axit axetic, 35 ml nuée, 10
ml H,SO, dic, vira khudy vira dun lén 140°C (dé
thuy phan dan xuat quinarolin), duy tri & nhiét
do nay trong 5 gio.

Cho dich thuy phan trén vao 125 ml nudc va
20g da dap vun, khudy. Khi d6 tao ra tha cuia 2-
amino-5-cloro-benzophenon, chiét hén hop nay
2 lan vé6i benzen (2 lan x 30 ml). Gop dich
benzen lai va chiét dich nay 3 lan véi dung dich
NaOH 10% (3 1an x 30 ml) va rtra dich benzen
dén pH trung tinh.

Dich benzen dugc lam khan véi Na,SO,
khan, loc loai chit lam khan, dich loc cat loai
benzen dudi dp sudt giam. Can thu dugc 2-
amino-5-cloro-benzophenon (2) tho. Két tinh lai
san pham tho nay trong 17 ml etanol 60°. T4y
mau v4i than hoat, loc nong loai than hoat, dich
loc duoc dé lanh thu dugc san pham la tinh thé
mau vang. Do chay 95 - 96°C.

T pha nudc, cit loai b6t etanol thu dugc
them 1,1g san pham. Hiéu suat téng cong la
12,1 g (75,9%)

IR(KBr): 3420, 3320 cm” (VvN-H); 3320
cm’ (VN-H); 3184 - 3055 cm” (vC-H); 1772
cm’! (vC=0 ceton); 1617 cm™ (SN-H); 1602

cm™! (vC=0O).

MS (m/z;%): 32 (M;7,13): 230 (100); 214
(13,61); 195 (20,79); 167 (16,27); 154 (46,45);
126 (30,57); 105 (53,66); 77 (7091); 63
(20,05); 51 (28,43).

'H-MNR (CDCI3), &: 6,07 (2H, s, NH,);
6,45 - 6,75 (1H, d, J = 9,4 Hz, C3-H); 7,22 -
7,25 (1H, m, C3-H); 7,40 - 7,42 (1H, d, J = 2,5
Hz, C4’-H); 7,45 - 7,50 (2H, t,J1 =8,0 Hz, J2 =
7,0 Hz, C3’H + C5’H); 7,53 - 7,57 (1H, m, C6-
H); 7,61 - 7,65 (2H, m1, C2’-H + C6’-H).

BC-NMR (CDCl,), &: 118,46 (C-3); 118,85
(C-1); 119,9 (C-5); 128,32 (C-3° + C-57); 129,09

(C-2> + C-6%); 131,51 (C-6); 133,29 (C-4°);
134,17 (C-4); 139,34 (c-1’); 149,36 (C-2);
197,98 (C=0).

Il - PHUONG PHAP, BAN LUAN KET QUA

Mic du ¢6 nhiéu bang phat minh sing ché
cong bo viéc diéu ché diazepam di tir 2-amino-
5-cloro-benzophenon (2) [1, 2] nhung khong
thay tai liéu ndo mo ta viéc diéu ché€ hgp chat
nay (cé 1€ day ciling 1a bi quyét cong ngheé),
trong lic d6 viéc mua hgp chat 2 lai rdt kho
khan va gia thanh cha né rat dat, vi vay ching
toi dat van dé diéu ché ra hop chat trung gian
quan trong nay.

Chung t6i bat ddu viéc diéu ché 2-amino-5-
cloro-benzophenon (2) di tir clorobenzen (4)
trong 4 budc, qua diy phan ting sau:

NH,
/©/ HNO3/H,SO, /@/ FeHcl /@/ CeHsCOCI

NHCO
1) CgHsCOCUZNCh,
2) Hzo/ACO H+ HzSO 4
Cl
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Theo day thi budc dau tién 1a nitro hod
clorobenzen (4). Vé nguyén tac thi viéc nitro
hod nay tuy theo tdc nhan nitro hod su dung,
nhiét do phan tng thuc hién ma san phidm nitro
hod tao thanh c¢6 khdc nhau [5, 6] (cic dong
phan mononitro-clorobenzen, cdc doéng phan
dinitro-clorobenzen,...). Sau khi ti€n hanh khao
st su anh hudng ctia nhiét do nitro hod va ty 1é
mol giita cic chat tic nhan nitro hod ching toi
thdy rdng: néu ti€n hanh nitro hod & 20 - 25°C,
bing hén hop HNO,/H,SO, dic véi ty 1€ 1:1 ¢
20 - 25°C thi san phdm tao thanh chu yéu la 4-
nitro-clorobenzen (80 - 90%), va bang két tinh
phan doan trong ancol 90° ta thu dugc 4-nitro-
clorobenzen (5) v6i hiéu suat 75,25%. San pham
5 diéu ché ra dé dang duoc nhan biét qua viéc
xdc dinh nhiét do néng chay (82 - 83°C), do pho
MS (dinh ion phan t&r & m/z 157). Budc tiép theo
la khit hod nhém nitro ctua hop chat 5 thanh
nhém amino dé tao thanh hop chat 4-amino-
clorobenzen (6). Viéc khir hod nay duogc ching
toi thi nghiém véi mot s6 tdc nhan khir hod
khac nhau. Két qua ciac khao sat cho thdy néu
phan tng khir hod thuc hién vé6i tic nhan khu
thong thudng 12 bot st trong axit clohidric [7]
trén nhiét do dun cach thuy cho hiéu suit cao
nhat, ldc nay hiéu suat thu dugc hgp chat 6 dat
81,5%. Tiép theo, trude lic thuc hién phan tng
C-acyl hod, ching téi bdo vé nhém amino cua
hop chat 6 biang benzoyl clorua trong moi
trudng nudc - kiém [8] & nhiét do phong dé duoc
dan xuat N-benzoyl-amido-clorobenzen (7), mot
cach dé dang, cho hiéu sudt 68,25%. Su tao
thanh hop chat amit 7 dugc nhan biét qua nhiét
do néng chay (192 - 194°C) (hgp chat amin 6
néng chay & 71°C), phé IR va phé khoi MS cia
n6. Trong phé IR c6 xuat hién dao dong 1654
cm’ chiing t6 c6 su hién dién clia nhém CO
amit th&. Con trong phd khéi MS c6 pic ion
phan tlir & m/z 231, diéu d6 khang dinh hop chat
6 da duoc benzoyl hod thanh hgp chit 7. Cuoi
cung thuc hién phéan tng Friedels-Craft dé C-
benzoyl hod hgp chéit 7 véi benzoyl clorua c6
xdc tdc Lewis axit. Chdng t6i st dung ZnCl,
khan xtc tac cho phan tng nay. Ti€p d6 la thuy
phan san pham C-benzoyl hoé trong hén hop
nudc, axit axetic va H,SO, [9], thu dugc 2-
amino-5-cloro-benzophenon (2) véi hiéu suat
75,9%. Mot diéu khé thd vi ching toi phat hién

thay trong qud trinh nghién cttu 1a: néu qua trinh
bao vé hop chat 6 bing viéc axetyl hod dé tao ra
N-axetylamido-clorobenzen thi khi ti€n hanh
phan ting Friedels-Craft C-axyl hoa véi tic nhan
benzoyl clorua trong xuc tdc AlCl,, sau d6 thuy
phan dé loai nhém axetyl trong hén hgp nudc-
axit axetic/axit sunfuric s& thu dugc hén hop cta
ca 2-amino-5-clorobenzophenon (2) 1an 2-
amino-5-cloro-axetophenon, con néu ca budc
bao vé N-axyl hod 1an budc C-axyl sit dung tac
nhan benzoyl clorua xuc tac 1a ZnCl, thi két qua
chi thu dugc duy nhét hgp chat 2 ma thoi. Su tao
thanh cta hop chat 2 nay duoc nhan biét qua
nhiét do néng chay (95 - 96°C) va cdc phé IR,
MS, 'H-NMR va "C-NMR cta né.

IV - KET LUAN

- Pa xay dung duoc quy trinh téng hop duoc
2-amino-5-cloro-benzophenon (2) - nguyén liéu
trung gian quan trong trong qud trinh téng hgp
thuéc an than gay ngt diazepam - di tu
clorobenzen thong qua cac hgp chit 4-nitro-
clorobenzen (4), 4-amino-clorobenzen (5), 4-N-
benzoylamino-clorobenzen (7) c6 céac thong s6
tOi uu, hiéu suat cta cac giai doan tao hgp chat 4
la 81,5%, hop chat 5 1a 68,25%, hop chat 6 la
75,90%.

- Cdu tric cua  2-amino-5-cloro-
benzophenon (2) cling nhu cdu tric cta cac hop
chat trung gian 4, 5, 7 déu da duoc xac dinh,
nhan dang qua cdc hang s6 vat ly va s6 liéu mot
s6 loai phé ctia ching.

Cong trinh duoc hoan thanh voi suw tai tro
cuia chuong trinh nghién citu co bdn giai doan
2006-2008. Chiing toi xin chdn thanh cdm on.
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