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BUO'C PAU NGHIEN CL’U TONG HOP, TINH CHE
PRALIDOXIM LAM NGUYEN LIEU BAO CHE THUOC TIEM

CAP CU’U NHIEM CHAT POC THAN KINH
Nguyén Duy Chi', Lé Viin Hiing?
TOM TAT
Bang phwong phdp nghién ciru thie nghiém két hop tham khdo cdc tai liéu c6
lién quan, nghién ciru dd budc dau tong hop va tinh ché dwoc pralidoxim clorid qua 3
giai doan tong hop pyridin 2-aldoxim, pralidoxim methylsulfat va pralidoxim clorid tir
nguyén liéu ban dau la 2- formyl pyridin, hydroxylamin hydroclorid, dimethylsulfat va
acid hydrocloric. Két qud nghién ciru cho thdy hiéu sudt ciia phan vmg tong hop pyridin
2-aldoxim, pralidoxim methylsulfat va pralidoxim clorid twong wng la 55,2%-73,4%;,
84,9% va 86,4%. Quy trinh tinh ché dwgc xdc dinh theo ti 1é san pham thé va dung méi
la 1 g/1 ml mede/10ml isopropanol. San pham tong hop cudi ciing da dwoc xdc dinh cau
tric va khcfng dinh la pralidoxim clorid dwa trén cac dir liéu vé nhiét do nong chay, phé
IR, ph6 MS va phé NMR. Day la co sé dé tong hop pralidoxim lam nguyén liéu bao ché
thuéc tiém cci'p ctru nhiém doc chat déc than kinh.
INITIALLY RESEARCHED TO SYNTHESIZE AND PURIFY

PRALIDOXIME AS A RAW MATERIAL FOR THE PREPARATION OF
EMERGENCY INJECTIONS NEUROTOXICITY

SUMMARY

By the method of experimental research combined with reference to relevant
documents, the study initially synthesized and purified pralidoxime chloride through
3 stages of pyridine 2-aldoxime synthesis, pralidoxim methylsulfate and pralidoxim

! Vién Kiém nghiém Nghién ciru Dwoc va TTB Y té Qudn dji

2 Bénh vién Qudn y 175

Ngueoi phan héi (Corresponding): Nguyén Duy Chi (forensicl75@gmail.com)
Ngay nhdn bai: 18/3/2021, ngay phan bién: 30/3/2021

Ngay bai bao duwoc dang: 30/6/2021

60



CONG TRINH NGHIEN CUU KHOA HQC

chloride from the primary materials 2-formyl pyridine, hydroxylamin hydrochloride,

dimethylsulfate and hydrochloric acid. The study results showed that the efficiency

of the reaction of the synthesis of pyridine 2-aldoxime, pralidoxim methylsulfate and
pralidoxim chloride, respectively, was 55.2%-73.4%, 84.9% and 86.4%. The purification
process is determined by the ratio of crude product and solvent is 1 g/ 1 ml water / 10 ml

isopropanol. The final synthetic product was structured and confirmed to be pralidoxime

chloride based on melting point, IR spectrum, MS spectrum and NMR spectrum. This

is the basis for the synthesis of pralidoxime as a raw material for the preparation of

emergency injections neurotoxicicity.

Keywords: pralidoxim chloride, neurotoxicity.

1. PAT VAN DE

Hién nay, chat doc than kinh 1a
loai chat doc hoa hoc gy chét ngudi nguy
hiém nhat trong cac loai vii khi hod hoc,
dién hinh nhu sarin, soman, VX... Nhiing
anh huong cia chat doc than kinh rat
nguy hiém va ting dan khi tiép xuc lau
dai. Nhitng ngudi sdng sot sau khi bi ngd
doc chéat doc than kinh s& bi ton thuong
than kinh man tinh. Céc ton thuong than
kinh ndy cling s& tiép tuc dan dén anh
huong tam than [1], [2].

Pralidoxim 12 mét hop chat oxim
duoc su dung dé chéng ngd ddc lan hitu
co nhu: diazinon, malathion, mevinphos,
parathion va sarin hodc chéng lai thudc
{rc ché acetylcholinesterase, thuong duoc
két hop véi atropin va diazepam dé ting
tac dung [3]. Pralidoxim ciing dugc su
dung dé diéu tri qua lidu cac thudc diéu
tri bénh nhugc co do ngd doc cac chit
h6éa hoc nhu ambenonium, neostigmin,
pyridostigmin...

Hién nay nhu cau vé pralidoxim
dé du trir san sang chién dau néi chung
va co sd phong héa noi riéng; trong luyén
tap va phong chéng dich khung bd bang
chat doc than kinh cua by doi héa hoc 1a
rat cép thiét. Vi vay, viéc nghién ctru téng
hop, tinh ché pralidoxim lam nguyén liéu
bao ché thudc tiém (dang tiém hoic bom
tu tiém pralidoxim 600mg/2ml) trang bi
trong co s6 phong hoa cua bd doi dé cap
ctru diéu tri trong trudng hop bi nhiém doc
chét doc than kinh 1a rat can thiét.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CcUU

2.1. Hoa chat, thiét bi

- Héa chat, dung moi: Aceton
(Merck), Acetonitril HPLC (J.T. Baker -
My), Acid hydrocloric (TQ), Isopropanol
(TQ), 2-formyl pyridin (TQ), Dimethyl
sulfat (TQ), Hydroxylamin hydroclorid
(TQ), Kali carbonat (TQ) loai tinh khiét
phan tich.

- Chét chuén: Pralidoxim clorid
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(Ham luong: 100,0% - Sigma-Aldrich);
Pyridin-2-aldoxim (Ham lugng: 99,0% -
Sigma-Aldrich)

- Thiét bi: May séic ky 1ong khbi
phé UPLC ACQUITY I-CLASS /XEVO
TQD (Waters, My); Can phan tich AB
265S (Mettler - Toledo, Thuy Si, d6 chinh
xac 0,01 mg); May sic ky 16ng hiéu ning
cao LC-40 vdi detector PDA (Shimadzu,
Nhat); May do pH Seven easy (Mettler
- Toledo, Thuy Si), May do diém chay
Buchi B540 — Thyuy Si; May quang phd

2NH OH.HCI +
K,CO,

22

hong ngoai IR Prestige 21 (Nhat); Tu sy
UNB 400 (Memmert, Dtic); Bé cach thiy
6n nhiét WB 10 (Memmert, Dtrc); Bé siéu
am S120H (Elma, Dtic); May do pho cong
huong tor hat nhan Bruker AMS500 FT-
NMR Spectrometer (MY).

2.2. Phuwong phap nghién ciru

Phan tng tong hop pralidoxim
clorid dua trén nguyén tic cho 2-formyl
pyridin tac dung v&1  hydroxylamin
hydroclorid dé tao ra pyridin-2-aldoxim

[7]:

+3H,0+2C0"
+2KCl

Tiép theo, cho pyridin-2-aldoxim tic dung vé6i dimethyl sulfat dé thu dugc

pralidoxim methylsulfat [4]:

)
N
. > N7 om
CH; \\//O
,O/ \O/CH3

Cudi cung, cho pralidoxim methylsulfat tac dung véi acid hydrocloric dé thu

duoc pralidoxim clorid [6]:

= ‘ =
AN /N\
IT“ OH +HCl >
cH; AP
,O/ \O/CH3
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2.2.1. Phuwong phdp tong hop va
tinh ché pralidoxim clorid

- Tong hop pyridin-2-aldoxim

Tién hanh theo phuong phap cia
G.A. Petroianu [7] c6 thay d6i mot sb
diéu kién phan ng bang thuc nghiém
thong qua viéc khao sat anh huodng cua
pH (diéu chinh bang K,CO, 20%), ty 1¢
hydroxylamin hydroclorid so vé1 lugng
2-formyl pyridin cling nhu nhié¢t d tdi
hiéu suit cta phan tmg tong hop.

- Tong hop  pralidoxim

methylsulfat

Can khoang 0,3 g pyridin-2-
aldoxim vao binh nén nut mai, hoa tan
trong 3 ml aceton, thém chinh xac lugng
dimethyl sulfat (ty 1¢ khoang 1:2; 1:3 va
1:4) va tron déu hdn hop, dun cach thuy
& 50°C trong 2-3 gior dé phan mg xay ra.
Loc qua gidy loc va rtra tiia bang aceton,
sdy kho ¢ 100°C dén khoi luong khong ddi
thu dugc pralidoxim methylsulfat.

- Tong hop pralidoxim clorid

Can khoang 0,5 g pralidoxim
methylsulfat, thém 0,5 ml HCl ddm dac va
5 ml isopropanol hodc aceton, khudy déu.
Pé hon hop phan tng ¢ nhiét do phong
trong 2 h. Loc qua gidy loc va rira tia tao
thanh bang isopropanol hodc aceton, siy
kho ¢ 100°C dén khéi luong khong d6i thu

dugc pralidoxim clorid. Tién hanh lap lai
3 1an, tinh hiéu suat trung binh.

Sau khi lya chon dugc loai dung
moi st dung, tién hanh khao sat 3 ty 16
acid HCI dam dac tac dung véi pralidoxim
methylsulfat (0,8 ml/ 1 g; 1 ml/1 g va 1,2
ml/1 g). Tién hanh lip lai 3 14n, tinh hiéu
sudt trung binh. Kiém tra chét luong cua
san pham bang phuong phap HPLC (USP
38) song song voi chudn pralidoxim clorid
dé tim diéu kién cho hiéu suat tong hop cao
nhét, it tap chat nhét.

- Xay dung quy trinh tinh ché
pralidoxim clorid

Dung mét lugng nudce vira du dé
hoa tan nguyén liu can tinh ché, sau d6
dung ethanol tuyét dbi hodc isopropanol
dé két tinh lai, lam 1ap lai nhiéu lan dé lam
sach va thu dugc nguyén li¢u pralidoxim
clorid tinh khiét.

Sau khi tinh ché kiém tra chat
luong san pham theo céac tiéu chi trong
USP 38 [8]. Tir 46 dé xuat quy trinh tong
hop va tinh ché pralidoxim clorid.

2.2.2. Phuong phap xac dinh cau
tric clia san pham sau tong hop

Xac dinh céu trac cua san pham
sau tinh ché dya trén cac dir liéu vé nhiét
d6 nong chay, phd hong ngoai, phd khoi
luong va phd cong hudng tir hat nhan.
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3. KET QUA VA BAN LUAN

3.1. Két qua khao sat cac diéu kién tong hop pyridin-2-aldoxim

3.1.1. Két qua khdo sdt anh hwdng cia pH t6i hiéu sudt cia phan iing

Két qua khao sat anh hudng ciia pH t6i hiéu suét cta phan ing duoc trinh bay

trong Bang 1.

Bang 1. Két qua khdo sdt anh hwéng cia pH ti hiéu sudt ciia phan vmg tong

hop pyridin-2-aldoxim

Luong Luon . Luong " Hiéu
|| 2| | | P |
pyridin (g) HCl (g) duge (g) (%)
1 1,0323 2,0410 3,05 0,4583 38,94
2 150 1,0354 2,0514 3,05 0,4408 37,34 38,45
3 1,0909 2,0786 2,94 0,4858 39,06
4 1,0449 1,9994 2,95 0,6400 53,72
5 16,0 1,0789 2,0174 2,88 0,6523 53,03 52,1
6 1,0740 2,0774 2,98 0,6052 49,42
7 1,0500 1,9984 2,93 0,5913 49,39
8 17,0 1,0396 2,0110 2,98 0,5781 48,77 49,5
9 1,0621 2,0344 2,95 0,6086 50,26
10 1,0267 2,0627 3,10 0,4033 34,45
11 |80 1,0863 2,0340 2,89 0,4408 35,59 34,5
12 1,0662 2,0682 2,99 0,4083 33,59

Két qua cho thay khi st dung
lugng du Hydroxylamin HCI thi & pH 6,0
c6 hiéu suit phan Gmg cao nhét. Do do, pH
6,0 duoc lua chon cho cac khao sat tiép
theo.

3.1.2. Két qua khao sat ty 1é
hydroxylamin HCI tac dung voi 2-formyl
pyridin

64

Kétquakhaosatty1¢ hydroxylamin
hydroclorid tac dung véi 2-formyl pyridin
dugc trinh bay trong Bang 2.

Tir két qua khao sat, dé dam bao
lugng hydroxylamin HCI du trong phan
g va hiéu suat phan (mg cao nhit, ty 1&
hydroxylamin HCI tac dung véi 2-formyl
pyridin 1a 2:1 dugc lua chon cho khéo sat
tiép theo.
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Bang 2. Két qua khdo sat anh hwong cia ty 1é hydroxylamin. HCI va 2-formyl

pyridin téi hiéu sudt ciia phdn vmg tong hop pyridin-2-aldoxim

. ) 1A Pyridin-2- A ngu
TT 2-f0myl Hydroxylamin | Ty I¢ aldoxim thu 1}16;101 suat
pyridin (g) HCl (g) mol duoc (2) suat (%) ("1;]3
1 1,0612 0,7191 1,04 0,6403 52,92
2 1,0425 0,6974 1,03 0,5980 50,31 50,9
3 1,0665 0,7006 1,01 0,6013 49,45
4 1,0836 1,3873 1,97 0,6657 53,88
5 1,0755 1,4141 2,03 0,6915 56,39 55,2
6 1,0850 1,4369 2,04 0,6833 55,24
7 1,0449 1,9994 2,95 0,6400 53,72
8 1,0789 2,0174 2,88 0,6523 53,03 52,1
9 1,0740 2,0774 2,98 0,6052 49,42
10 1,0940 2,7818 3,92 0,6765 54,24
11 1,0516 2,9073 4,26 0,6460 53,88 53,1
12 1,0651 2,8220 4,08 0,6222 51,24

3.1.3. Két qua khdo sdt anh hwéng ciia nhiét @ téi hiéu sudt ciia phdn img

Két qua khao sat anh huéng ciia nhiét do téi hiéu suit ctia phan tng téng hop

pyridin-2-aldoxim duogc trinh bay trong Bang 3.

Bang 3. Két qua khdo sdt anh hwéng cia nhiét do t6i hiéu sudt ciia phan vmg

tong hop pyridin-2-aldoxim

. || Pyridin2- | Higu | SY

Nhiét | 2-formyl | Hydroxylamin | Ty 1€ . X suat

TT o pyridin (g) HCI (g) mol aldoxim thu | suat TB

’ duoc (g) (%) (%)
1 1,0489 1,4032 2,06 0,6340 53,01

2 60°C 1,0572 1,3814 2,01 0,6160 51,11 | 51,5
3 1,0656 1,3790 1,99 0,6107 50,27
4 1,0836 1,3873 1,97 0,6657 53,88

5 70°C 1,0755 1,4141 2,03 0,6915 56,39 | 55,2
6 1,0850 1,4369 2,04 0,6833 55,24
7 1,0525 1,3914 2,04 0,6652 55,43

8 80°C 1,0776 1,3911 1,99 0,6845 55,71 | 55,7
9 1,0625 1,3917 2,02 0,6783 55,99
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Tir két qua khao sat cho thdy o
nhiét 6 70°C hodc 80°C thi hiéu sut cia
phan tng khac nhau khong dang ké, nhung
cao hon khi phan tng xay ra & nhiét do
60°C. Do d0, nhiét do 70°C duoc lua chon
cho phan tng tong hop pyridin-2-aldoxim
dé dam bao hiéu suat phan ing va giam chi

phi ndng lugng.

Sau khi lya chon dugc cac diéu
kién cho phan ung téng hop pyridin-2-
aldoxim. Khi tién hanh tong hop voi s[s
luong 16n hon, két qua cho thiy hiéu suit
ctia phan tng tong hop khoang 73,4%
(Bang 4).

Bang 4. Két qua téng hop pyridin-2-aldoxim véi mé 5 g 2-formyl pyridin

. ) 1A Pyridin-2- A Hiéu
rr | 2oyl | Hydrosstamin | Y16 | o | M| iy
dugc (2) (%)
1 5,3635 7,0957 2,04 4,4873 73,38
2 35,4660 7,3015 2,06 4,5321 72,72 73,4
3 5,0508 7,1076 2,17 4,2724 74,19

Két qua ciing cho thay khi tong hop
v6i s6 luong 16n thi hiéu suit cao hon do
pyridin-2-aldoxim 1a chét rat dé tan trong
nudc nong, tan it hon trong nude lanh. Khi
tong hop v6i s lwong nho thi ty 16 pyridin-
2-aldoxim hu hao cao vi tan nhiéu trong
nude nén hiéu suat tong hop thap.

3.2.Két qua tong hop pralidoxim
methylsulfat

Pbi voi phan ung tong hop
pralidoxim methylsulfat, chiung to61 duwa
trén phuong phap cua Gordon S. Myers
va cong su [4] nhung thay thé dung moi
toluen béng aceton dé giam doc hai cho
con ngudi do dung méi gy ra. Két qua
khao sat ty 1€ dimethyl sulfat tic dung
vo1 pyridin-2-aldoxim thu dugc trinh bay
trong Bang 5.

Bang 5. Két qua khdo sat anh hwong cia ty 1é dimethyl sulfat tdc dung véi
pyridin-2-aldoxim t6i hiéu sudt ciia phan vmg tong hop pralidoxim methylsulfat

.. ) ) A . Hiéu Hiéu

srr | Btz | Dinelt | Tyl | ratdosin |l | i T
(%) (%)

1 0,3021 0,6398 2,05 0,4244 69,12
2 0,3006 0,6496 2,09 0,4313 70,60 69,4
3 0,3032 0,6466 2,06 0,4226 68,58
4 0,3115 1,0303 3,20 0,5426 85,71
5 0,3143 1,0317 3,18 0,5390 84,38 84,9
6 0,3089 1,0110 3,17 0,5319 84,72
7 0,3012 1,2456 4,00 0,5299 86,54
8 0,3010 1,2726 4,09 0,4998 81,70 84,6
9 0,3030 1,2634 4,04 0,5271 85,59

66



CONG TRINH NGHIEN CUU KHOA HQC

Két qua cho thay khi st dung
luong dimethyl sulfat ¢ ty 1€ mol khoang
3:1 va 4:1 so v6i lugng pyridin-2-aldoxim
thi hiéu sudt ctua phan ung khac nhau
khong dang ké (dao dong tir 84.6 dén
84,9%) nhung cao hon nhiéu so véi ty 1¢
khoang 2:1. Do d6, nghién ctru chon ty 1¢
dimethyl sulfat tdic dung v&i pyridin-2-
aldoxim la 3:1.

3.3.Két qua tong hop pralidoxim
clorid

3.3.1. Két qua khao sat logi dung
méi ding dé tong hop pralidoxim clorid

Két qua khao sat loai dung moi st
dung trong phan ing dugc trinh bay trong
Bang 6. Két qua cho thiy khi st dung
dung moi 13 isopropanol thi hiéu suit cua
phan tng cao hon nhiéu so véi dung méi 1a
aceton (86,4 va 67,4%). Do do, dung mdi
isopropanol dugc lua chon cho phan ing
tong hop pralidoxim clorid.

Bang 6. Két qua khdo sdt anh hwéng cia loai dung méi siv dung ti hiéu sudt

ciia phan ing tong hop pralidoxim clorid

STT Pralidoxim Dung méi Pralidoxim I}iéu Hiéu suit

methylsulfat (g) clorid (g) suat (%) TB (%)

1 0,4926 Aceton 0,2309 67,42

2 0,4882 Aceton 0,2280 67,17 67,4

3 0,4998 Aceton 0,2344 67,45

4 0,5426 Isopropanol 0,3289 87,18

5 0,5390 Isopropanol 0,3222 85,98 86,4

6 0,5319 Isopropanol 0,3186 86,15
3.3.2. Két qua khao sat ty lé acid hydrocloric dam dac sw dung
Két qua khao sat ty 1& acid hydrocloric ddm dic st dung trong phan tung duoc

trinh bay trong Bang 7.
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Bang 7. Két qua khdo sdt anh hwéng cia ty 1é acid HCI ddgm ddc t6i hiéu sudt

ciia phan ing tong hop pralidoxim clorid

v

STT Pralidoxim HCL Pralidoxim clorid Hiéu Hiéu suit
methylsulfat (g) (ml) (2) suat (%) TB (%)
1 0,5126 0,4 0,2708 75,98
2 0,5244 0,4 0,2811 77,10 76,5
3 0,5313 0,4 0,2827 76,53
4 0,5426 0,5 0,3289 87,18
5 0,5390 0,5 0,3222 85,98 86,4
6 0,5319 0,5 0,3186 86,15
7 0,4926 0,6 0,3002 87,65
8 0,5299 0,6 0,3156 85,66 87,1
9 0,5271 0,6 0,3225 88,00

Két qua cho thay khi sir dung acid
hydrocloric dam dac véi ty 1€ 1 ml hodc 1,2
ml cho 1 gam pralidoxim methylsulfat thi
hiéu suit cua phan ung khac nhau khong
dang ké nhung cao hon nhiéu so véi sir
dung ty 1€ 0,8 ml cho 1 gam pralidoxim
methylsulfat (86,4 va 76,5%). Do do,
ching t61 chon ty 1€ acid hydrocloric
dam déac 1a 1,0 ml cho 1 gam pralidoxim
methylsulfat.

3.4. Két qua xdy dung quy trinh
tinh ché pralidoxim clorid

3.4.1. Két qua khao sat logi dung
méi ding tinh ché pralidoxim clorid

Can chinh xac khoang 1,5 g
pralidoxim clorid tho (ham lugng 91,2%),
hoa tan trong 1,5 ml nuéc cat. Thém 15
ml isopropanol hodc ethanol, khudy déu,
dé yén khoang 30 phut, loc 1y tia, rira tia
2 1an, mdi 14n bang 5 ml isopropanol hoic
ethanol twong mg, sdy kho thu duoc két
qua nhu trong Bang 8. Tir két qua nghién
ctru cho thiy ti 18 san pham tho va dung
moi duoc lya chon 1 g/1 ml nudce/10ml
isopropanol 1a t6t nhat.

Bang 8. Két qua khdo sat logi dung méi diing tinh ché pralidoxim clorid

Pralidoxim Pralidoxim Hi@u Hiéu Ham
STT | clorid trude Dung mdi | clorid sau tinh suat | suat TB | luong
tinh ché (g) ché (g) (%) (%) (%)
1 1,5106 Isopropanol 1,2985 85,96
2 1,5115 Isopropanol 1,3012 86,09 86,23 100,8
3 1,5034 Isopropanol 1,3025 86,64
4 1,5263 Ethanol 1,0992 72,02
5 1,5028 Ethanol 1,0916 72,64 72,06 98,8
6 1,5138 Ethanol 1,0827 71,52
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3.4.2. Két qua dé xudt quy trinh tong hop va tinh ché pralidoxim clorid
Quy trinh tong hop va tinh ché pralidoxim clorid dugc trinh bay theo so do:

- 2-formyl pyndin
- Hydroxylamin. HC]
- Nwore cat

- Bun cach thuay 70°C/ 10 phut
- Bneu chinh pH 6.0

-Lam lanh _

-Loclay taa, say kho

L

Pyndm-2-aldoxnmm

- Dimethyl sulfat
- Aceton

- Khuay déu

L

- Bun cach thay 50°C/ 2-3h
- Pé ngudi, loc lay tha, sav khé

L

Prahdoxim methylsulfat

- Acid HC1 44
- Isopropanocl

- Khuay déu, 42 vén 2h

>

-Loc lay tia, sy khé

Y

Prabidoxum clond

- Mwore cat

- Isopropanocl

- Ehuay déu, 48 vén 30 phit

L

-Loclay tia, siy khé

¥

Tinh ché
Praldoxim clond

l

Sin phim »

»| Kiém tra chit leong

Hinh 1. So do quy trinh tong hop va tinh ché nguyén liéu pralidoxim clorid
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3.5. Két qua xac dinh céu tric
ciia chit tong hop duoc

Két qua dinh tinh bang nhiét do
néng chay cho thdy nhiét 4o nong chay cua
ché phdm nim trong khoang nhiét d6 quy
dinh cua USP 38 (tir 215°C-225°C). Két
qua dinh tinh bang phuong phap quang
phé IR cho thiy phd hdng ngoai cua san
pham thu duoc tring khép voi phd cua
pralidoxim clorid chuan.

Két qua phan tich pho khdi lugng
(MS) cua mau tht pralidoxim clorid cho
thdy trén phd ESI-MS positive xuat hién
pic ion gia phan tu c6 m/z = 136,93 [M]",
tuong tng v4i hop chat C HN,O".

Trén phé 'H-NMR ciia mau thir
pralidoxim clorid xuat hién céc tin hiéu dic
trung cua 1 nhom methyl tai d,, 4,39 (3H, s,
H-7) va 4 nhom CH cua nhén pyridin tai d |

8,53 (1H, t,J=7,8,H-3),d, 837 (1H,dd, J
=1,0va 1,5, H-5). d, 8,06 (1H, m, H-4), d
8,67 (1H, s, H-6) va mot nhom methin tai d |
9,08 (1H, d, J = 6,0, H-8).

Trén phd *C-NMR va DEPT xuét
hién céc tin hi¢u cua mot carbon bac 4 [d,.
147,54 (C-2)], 5 carbon methin [d . 146,51
(C-8); 144,81 (C-3); 141,45 (C-6); 126,95
(C-4) va 124,70 (C-5)], va mot carbon
methyl [d. 46,03 (C-7)]. Su dich chuyén
kha manh vé& phia ving truong thip cua tin
hi¢éu carbon C-2 va C-6 cho phép du doan
su ¢6 mat cua nhan pyridin. Su dich chuyén
kha manh vé& phia ving truong thip cua tin
hi¢u carbon C-8 cho phép du doéan su co
mat cua nhoém =N-OH tai carbon nay. So
sanh phd cua hop chat phan tich voi hop
chét pralidoxim clorid [5] cho thiy co su
tuong dong (Bang 9).

Badng 9. Dit liéu phan tich phé NMR ciia mau thir pralidoxim clorid

c | 88 | s | DEPT 5, (mult, J in Hz) i
2 | 147,52 | 147,54 C -

3| 144,84 | 144,81 CH 8,53 (1H, t,J =7.8) 2,8

4 | 12701 | 12695 | CH 8,06 (1H, m) 5

5 | 12472 | 12470 | CH 8,37 (1H, dd, ] = 1,0; 1,5) 2,4

6 | 141,47 | 14145 | CH 8,67 (1H, s) 2,5
7 46,05 | 46,03 CH3 4,39 (3H, s) 2,8

8 | 146,53 | 146,51 CH 9,08 (1H, d, J = 6,0) 2,3

071 cta pralidoxim clorid do
trong DMSO-d,, 75 MHz

‘Do trong DMSO-d,, 500 MHz,
°500 MHz

70

Pé khang dinh chinh xac cau
tric hoa hoc ciia hop chat ching toi
tién hanh phén tich ph6 2 chiéu HSQC
va HMBC. Vi tri cua 7 carbon duoc
khang dinh lai bang cac dir liéu pho 2




CONG TRINH NGHIEN CUU KHOA HQC

chiéu HSQC. Két qua phan tich pho 2
chiéu HSQC cho phép gan cac tin hiéu
proton v&i céac tin hi¢u carbon tuong
tmg. Phé HMBC cho thiy tuong tac
gilra cac proton va cac carbon tuong
rmg. Ngoai ra khi dinh tinh san pham
cho thdy c6 phan tmg cta ion clorid.

T cac két qua do nhiét do
noéng chay, phd khoi, phd cong hudng
tr hat nhan, xac dinh san phém cO tén
la Pyridin -2-(hydroxyimino)methyl-1-
methyl clorid hay con goi la pralidoxim
clorid, ¢6 cong thirc phan tu C.H,CIN,O
(M =172,61) va cau trac héa hoc nhu
hinh 2.

4
4
PN 5 A>3
3 or K A | Cr
CONT U oty Iffﬁ}“ "ol
7CHj5 ;C

Hinh 2. Cdu triic héa hoc va twong tde HMBC cua hop chdt pralidoxim clorid

4. KET LUAN

ba x4y dung duogc quy trinh
tong hop va tinh ché pralidoxim clorid
qua 3 giai doan tur cac nguyén li¢u ban
dau hydroxylamin hydroclorid, 2-formyl
pyridin, dimethyl sulfat va acid hydrocloric
thong qua viéc khao sat ty 1¢ cac chat tham
gia phan ung ciing nhu cac diéu kién vé
nhiét d§ cua phan ung, pH moi truong,
dung méi, diéu kién tinh ché. San pham
cudi cing ctia qua trinh tong hop da duoc
khang dinh 1a pralidoxim clorid qua viéc
xéc dinh cau trac bang cac dit liéu vé nhiét
do6 nong chay, phd IR, phdo MS va phd
NMR.
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