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(54) PHUONG PHAP TONG HQP N,N-DIETYL-3-TOLUAMIT TU AXIT 3-TOLUIC
VA DIETYLAMIN

(57) Sang ché dé xuét phuong phap tong hop N, ,N-dietyl-3-toluamit (1) c6 quy trinh thao

tac don gian, giam dugc s6 budc t6i da ctia qua trinh téng hop, tiét kiém duoc nguyén licu,

rit ngan thoi gian thao tic, quy trinh cé hiéu suét cao, chat lugng dat tiéu chuan dugc

dung.

Theo giai phap nay, quy trinh tong hop N,N-dietyl-3-toluamit (1) gdm hai phan tng,
duogc thyce hién trong mot budc, trén ciing mot thiét bj phan Gmg (one-pot): thir nhit 1a cho
axit 3-toluic (2) tac dung véi diimidazol-xeton trong diclometan & 35-40 °C dé tao ra hop
chat c6 nhom axyl di dugc hoat hoa 1a 1-N-(3-metyl-benzoyl)imidazol (A, 3-metyl-phenyl,
imidazol xeton), sau d6 cho hdn hop nay tac dung véi dietylamin & 35-40°C dé dugc N, N-
dietyl-3-toluamit (1).
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Linh vue ki thuat dwoc dé cap

Sang ché d& cap dén phuong phép diéu ché N,N-dietyl-3-toluamit (1, Deet),
thuc hién chi trong mét budc phan tmg, bang cach cho axit 3-toluic (2) tic dung véi
dietylamin trong diclometan v&i sy ¢6 mat cia chat ngung tu (condensing agent) 1,1°-
di-imidazolyl-ceton (1,1’-carbonyldi-imidazol).

Tinh trang k¥ thuit cia sing ché

Deet c6 tén khoa hoc N, N-dietyl-3-metylbenamit hay N, N-dietyl-3-toluamit (1),
1a thudc c6 tac dung xua dudi con tring duge sir dung rong rai trong viéc phong ngira

con tring ddt gy tac hai hodc gy bénh cho co thé ngudi.

Deet d4u tién duoc nghién ciru va phat trién boi quan doi M§ vao nam 1946 dé
ngan chin mudi d6t va cac bénh truyén nhiém lién quan. Hop chit nay dugc dang ky
dé su dung diét con trung vao ndm 1957 cho céc don vi cua linh My. Nam 1998, Co
quan Béo vé& méi truomg My (USEPA) cho phép diang ky dé s dung cac san pham
chira Deet phuc vu cong déng. Tai thoi diém nay, cé khoang 225 ché phém diét con
tring lién quan t6i Deet dugc cong bd. Tir d6 dén nay, c6 khoang hon 500 ché phdm
duoc ding ky st dung trén ngudi va dong vt ciing nhu phun xit vao méi truong dé
phong ngira tac hai cia mudi va phong ngira cic bénh truyén nhiém do mudi va con
tring dt gay nén. Pay 1a hop chat ¢é y nghia quan trong trong cdng tac vé sinh phong
dich.

N, N-dietyl-3-toluamit (Deet)(1) c¢6 cong thitc hod hoc nhu sau:

HsC : _CON(C2Hs),

1

N, N-dietyl-3-toluamit (Deet, 1) duoc ding kha phd bién & nhiéu nudc trén thé
gidi véi tén thuong mai la Autan, m-Delphene, Detamide, Dieltamid, Flypel,

Metadelphene, Off, Repel...

C6 nhiéu phuong phap tdng hop N,N-dietyl-3-toluamit dwgc cong bd di tir

nhiéu nguyén liéu d4u khac nhau nhu m-xylen, 3-metyl-benzenitril, axit 3-toluic, axit
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3-toluic este, 3-toluoyl clorid, 3-metyl-acetophenon...vv, nhung trong sd d6 dang cht
v nhét 1a di tr axit 3-toluic (2) hodc 3-toluoyl clorid (3) vi cac phwong phap nay
thuong ¢ quy trinh téng hgp don gian hon, ¢6 s6 budc it hon, kinh té hon, sau day 1a
cac phuong phap tdng hop Deet di duoc cong bd:

(1) Nam 1929, N,N-dietyl-3-toluamit (1) 1dn d4u tién dugc Maxim tong hop
(Bull. Soc. Chim. Romania 11,29, 1929), sau d6 nam 1954, McCabe va cong su (J.
Org. Chem. 19, 493, 1954) cong bd di tir 3-toluoyl clorid (3) va dietylamin trong

benzen hay ether theo so d6 phan tmg sau:

H;C

H,C CO-Cl CON(C2Hs),
\©/ (C,Hs),NH/benzen \©/
1

3

(2) Nam 1975, Leonard C. Ellis va CS (44: US 3,870,756, 1975) cong b bing
Doc quyén sang ché tdng hop N, N-dietyl-3-toluamit (1) di tir axit 3-toluic (2), POCly

va dietylamin trong mét budc theo so db sau:

HsC COOH H5C CON(C5H5),
\©/ 1. POC13/65-9O°C/2gi6 va tir 90-130°C/20 phﬁt\©/

2. (C2H5)2NH/NaOH
2 1

(3) Nam 1996, Shejn, Samuil M. va CS (37: RU 2057118,1996) tébng hop N, N-
dietyl-3-toluamit (1) di tr axit 3-toluic (2) va dietylamin trong xylen trong mét budc:

H;C COOH H3C CON(C5H5),
\©/ (C,Hs),NH/xylen \©/ .

2 1

(4) Nam 1997, De Vekki, A. V. va CS (36: Neftekhimiya, 37(4), 326-336,
1997) cong bd v& diéu ché N,N-dietyl-3-toluamit(1) di tir axit m-toluic (2) va
dietylamin v6i sy c6 mét ctia xuc tdc ¢ ma s6 1306-06-5 & nhiét do 300-320°C, trong

mot budce, voi hicu suét 86%:
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HsC COOH H3C
\©/ (C,Hs),NH/xtic tae/ 300-320°C \©/

1

CON(C;yH5),

2

(5) Nam 1998, H. Peter Knoess va CS (45: J. Chem. Edu. 75(10), 1267-1268,
1998) cong b vé didu ché N, N-dietyl-3-toluamit (1) di tir axit 3-toluic (2) qua 3-toluyl
clorid (3) trong ether v4i tdc nhan hoat héa nhém carboxylic 1a SOCI, va pyridin, tiép
d6 cho hop chit 3 tic dung véi dietylamin trong su ¢6 mit ciia NaOH dé duoc san

phém thé 1, tinh ché loai nuéc bing cit ddng phi véi toluen, hiéu suét 97%:

HsC ~ HiC CON(C-oH
3 COOH S0, ether, pyridin, dun héi (CaHs)2
2. Loai bo SOC, thira

3. C2H5)2NH, NaOH
4, Ct ding phi v6i toluen 1

2

(6) Nam 2002, Warren, Jack va CS (35: WO 200203656559, 2002) cong b

bing séng ché vé diéu ché N N-dietyl-3-toluamit (1) di tir axit 3-toluic (2) va
dietylamin cling trong mot budc véi xdc tac c6 mé s6 1343-93-7 & nhiét d6 cao 300-

320°C 4p sudt 50-500 psi, véi hidu sudt chuyén hoé 65-70% theo so d6 sau:

HsC COOH H3C CON(CzHs)2
\©/ (C,Hs),NH/xiic tac/ap sudt cao \©/

2 1 ]

(7) Nam 2005, Nery, Marcelo S. va CS cong bd (32: Synthsis 2, 273-276, 2003)
vé téng hop N, N-dietyl-3-toluamit (1) di tir axit 3-toluic (2) va dietylamin trong dung

mdi diclometan hodc dioxan véi sy ¢6 mat NbCIS & nhiét do 40-50°C trong 2,5 gio,

thu duoc Deet v6i hidu suét 85%

HaC COCH HaC
\©/ (C,Hs),NH, NbCls, CH,Cl, \©/

1

CON(C,H5),

2

(8) Nam 2005, Khalafi-Nezhad, Ali va CS cong bd (31: Tetrahedron Letters
46(40), 6879-6882, 2005) vé diéu ché N,N-dietyl-3-toluamit (1) di tir va dietylamin
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hydroclorid trong su c¢é mit p-tosylclorid, trietylamin va SiO, & nhiét do phong, thu

duoc Deet v6i hiéu suit 76%

H,C COOH H,;C CON(CzHs)2
\©/ (C,Hs);NH.HCTs-Cl, SiOp, Et;N \©/

2 1

(9) Nam 2006, Bhattttacharya, Aupurba va CS (30: Tetrahedron Letters 47(4),
505-506, 2006) cong bd vé didu ché N,N-dietyl-3-toluamit (1) di tir 3-toluylnitril (4),

etyl-magie-bromid va dietylamin trong ba budc:

HsC CN HsC CON(C2Hs)2
1. EtMgBr, Et,0, THF/30°C
\©/ *+ (CaHs)NH \©/

2.THF/30°C/1gio
4 3.HCI/H,0/CH,Cl,/22°C 1

(10) Nam 2007, Krull, Malafi-Nazhad, Ali va CS (26: Phosphrus, Sulfur and
Silicon and Related Elememts 182, 3, 657-666, 2007) cong bd vé diéu ché N, N-dietyl-
3-toluamit (1) trong mdt bude di tlr axit 3-toluic (2) va dietylamin hydroclorid trong
2.4,6-tricloro-1,3,5-triazin (TCT) nhu 1a tac nhin ngung tu ¢ nhiét do phong, san phim

duoc tinh ché béng cic ky cot, vai voi hieu suét thu duogc 60% theo so dd sau:

HsC COOH HsC CON(CzHs)2
\©/ 1. (C,Hs),NH.HCITCT \©/
2. tinh ché bing séc ky cot

2 1

(11) Nam 2007, Unuigboje, Alofoje va CS (24: J. Chem. Soc. Nigeria, 32(2),
203-210, 2007) tdng hop N, N-dietyl-3-toluamit (1) di tir axit 3-toluic (2) va dietylamin

trong didu kién hdi luu cta dung moi toluen 1 gid, trong mdt budce, v6i higu suét 51% :

HsC COOH HsC CON(C2Hs)2
\©/ (C,H;5),NH/Toluen \©/

2 1

(12) N&im 2008, Krull, Matihias va CS (DE 102006047620, 2008) cong bd bang
séng ché vé& didu ché N N-dietyl-3-toluamit (1) di tir axit 3-toluic (2) va dietylamin
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thuc hién béng chiéu xa vi séng, cong sudt 150W & 160 °C trong mot budce, thu duge

66% Deet, 2% N-etyl-3-toluamit:

HsC COOH HsC CON(CzHs),
\©/ (C,Hs),NH/Vi s6ng/160°C \©/

(13) Nam 2008, Krull, Matihias va CS (DE 102006047620, 2008) cdng b bing
sang ché v& didu ché N, N-dietyl-3-toluamit (1) di tir axit 3-toluic (2), dietylamin c6
mit cua xuc tdc axit boric va axit p-toluen-sulfonic (TsOH) bing chiéu xa vi song,
cong sudt 75W, & 200°C, trong mot budc véi voi hiéu suét thu duoc hdn hop gém 75%

N, N-dietyl-3-toluamit (1) va 8% N-etyl-m-toluamit:

H3C COOH HsC
U (C,Hs),NH/H;B053, TsOH/200°C \©/

2 1

CON(C,Hs),

(14) Ciing trong nim 2008, Krull, Matihias va CS cong bd mot bing séng ché
vé didu ché N, N-dietyl-3-toluamit (1) (DE 102006047620, 2008) di tir axit 3-toluic (2)
va dietylamin c6 xtc tac Ti(OBu)s, thuc hién bang vi séng, cong sudt 150W, & 200°C
va ap suét 20 bar, san pham chuyén hoa gdm 81% N, N-dietyl-m-toluamit (1) va 8% N-
etyl-3-toluamit:

H,C COOH H3C CON(C2Hs)2
1.Nang nhiét d6>50°C
+ (CyHs)NH

2 Bun & 295°C/935 bar
2 1

(15) Nam 2009, Zhu, Yimin va CS (CN 101362707, 2009) cong bd bing séng
ché vé& didu ché N, N-dietyl-3-toluamit (1) di tir axit 3-toluic (2) va dietylamin véi sw c6

mat ciia Ca(OH), va xtc tdc c6 ma s6 1306-06-5/than hoat tinh, thuc hién & 380°C, ap

sut 4Mpa, véi hiéu suét thu dugc 96%:

HaC COOH HsC CON(C5Hs),
1.Cyclohexanon/150°C
\©/ + (C,Hs),NH \©/

2.Ca(OH)/xuc tac/C,380°C/4Mpa
2 1
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(16) Nam 2010, Habeck, Jean Chriptophe va CS (J. Chem. Edu. 87(5),528-529,
2010) céng bd vé& didu ché N,N-dietyl-3-toluamit (1) di tr axit 3-toluic (2), oxalyl
clorid va dietylamin v&i sy c6 mat cua xic tic DMF trong n-hexan mot buée ¢ nhiét

d6 phong, v6i hiéu suit 80% :

H3C COOH H3C CON(CzH5)2
\O/ (C,Hs),NH,CICO-COCI \©/
Nhiét d6 phong/30 phit

2 1

(17) Nam 2010, Yan Sheng va CS (Shiyou Huagong Yingyong 20(8), 16-17,
2010) cong bd vé& didu ché N, N-dietyl-3-toluamit (1) di tir axit 3-toluic (2), SOCL, va
dietylamin trong sy c6 mat NaOH thyc hién trong 2 budc, véi hiéu sudt budc 1 1a

90%, budc 2 1a 85% (Hiéu suét tong gop 1a 76,5%):

HaC COOH  HyC cocl
HaC CON(CH
\©/ 501, \©/ (CH)NHNOH \©/ (CaHs)z

2 3 1

(18) Nam 2010 Zhang, Fugiang va CS cong b bang Doc quyén sang ché Trung
quéc (CN 101914034, 2010) vé diéu ché N, N-dietyl-3-toluamit (1) di tir 3-toluyl clorid
(3) va dietylamin v6i sy ¢6 mat NaOH trong benzen va nuéc & nhi€t do phong va
khudy & nhiét d6 phong 1,5 gio. Tinh ché sin phim bing cat chan khong & &p suat <
10-15 mmHg:

H3C

H,C cocl CON(C2Hs)2
\@/ 1. (C,H5),NH/NaOH,benzen, nhiét do phong/1,5 g§©/

2.Cét <10-15 Hgmm 1
3

(19) Nam 2013 Rao, Ambati Narasimha va CS cong bd bing sang ché (WO
2013065059, 2013) v& didu ché N,N-dietyl-3-toluamit(1) di tir axit 3-toluic (2), va
dietylcarbamoyl clorid v&i sy ¢6 mét cua trietylamin & nhiét do phong, thuc hién trong

1 buéc, hiéu suit 97,5% :
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HsC COOH H3C CON(C;zHs),
1. BtsN, nhiét do phong/20ph
U + (C Hg),N-coc) - Eutnhitt dophong pm\©/
2 H,0

2 1
(20) Nam 2014 Zhuang, Zhe va CS cong bd (Organic Letters, 16(12), 3380-

3383, 2014) vé diéu ché N, N-dietyl-3-toluamit (1) di tir axit 3-toluic (2), SOCl, va

dietylamin trong sy ¢6 mat Et;N, thuc hién trong 2 budc, theo so dd sau:

H,C COOH HsC cocl H3C CON(C2Hs)2
\©/ _SOCl. \©/ (CoHs),NH/Et;N \©/
Dun hdi lru
1

(21) Nam 2014 Criena, G1acomo E. M. va CS (J. Am. Chem. Soc. 136(29),
10258-10261, 2014) cong bd vé didu ché N, N-dietyl-3-toluamit (1) di tir 3-toluyl clorid

(3) va dietylamin v&i su c6 mit trietylamin trong diclometan ¢ 0°C va khuay & nhiét

d6 phong qua dém. Tinh ché san phdm bang sic ky cot:

H,C cocCl H3C CON(C2Hg)2
\©/ 1. (C,H5),NH/0°C, duy tri nhiét d¢ phong qua dém \©/

2. Tinh ché bang sdc ky cot
3 1
(22) Nam 2015 Zhu, Yimin va CS (9: CN 104418763) cong bd bing séng ché
vé diéu ché N, N-dietyl-3-toluamit (1) di tir axit 3-toluic (2) va dietylamin trong mét

budc & nhiét d6 280°C/8 h:

HaC COOH HsC CON(C;Hs),

2 1

(23) Nam 2015, Xie, Songou va CS (CN 104988725, 2015) cong bd béng séng
ché vé& diéu ché N, N-dietyl-3-toluamit (1) tir axit 3-toluic (2) qua 3-toluoyl clorid
(3) voi SOCl, va Zeolit, Chéit 3 tao thanh dugc phan tng véi dietylamin trong

toluen s6i 30 phtt, cAt chan khong 14y san phém, hiéu suét khong dugc dé cép:

H,C COOH HsC Cco-Cl HaC CON(CyHs),
\©/ SOCl,, Zeolit \©/ (C,Hs),NH/toluen, hdi luu. \©/

2 3 1
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(24) Nam 2016, Bannwart, Linda va CS (Synthesis 48(13), 2069-2078, 2016)
cong bd vé didu ché N, N-dietyl-3-toluamit(1) di tir axit 3-toluoic(2), va dietylformamit
v6i su ¢6 mit ciia (PrP(=0(0),, trong dioxan, san phdm duoc tinh ché bang sic ky cot

(silica gel), hiéu suit 91%:

HsC COOH H3C CON(C2Hs),
1. (PrP(=0)0);
\©/ + (CyHs),N-COH \©/

2. Na,CO;3
2 1

(25) Nam 2016, Croud va cong sy (WO 2016185177 A1, 2016) di cong bb quy
trinh tdng hop N,N’-m-dietyl-toluamit truc tiép tir m-toluoyl clorid va dietylamin véi
su ¢b mit cia trietylamin trong cloroform. Phan img duoc thyuc hién & didu kién nhiét
do phong trong 2 gid, c6 dac dudi ap suit giam thu dugc DEET thd. Hiéu suat qué
trinh dat 94%, so d6 tong hop nhu sau:

HsC cocl HsC CON(CzHs),
\©/1. (C2H5)2NH,(C2H5)3N, CHC13/11hlét dﬁ PhOng’ 2h\©/

2. ct &p suat chan khong 1
3

(26) Nam 2016, quy trinh tong hop DEET duoc Lei, Y. va cac CS (dpplied
Organometallic Chemistry 31(7), 1-6, 2016) cong b6 di tir 3-iodo-toluen (5),
dietylamin va CO trong acetonitrii v&i hdén hop xtc tac gbém  bis(tri-tert-
butylphosphin)paladium (Pd(PrBus),) va amoni clorid (NH4CI). Hbn hop duoc khudy
& tbc do 600 vong trén phut trong 18 gidr & 60 °C, hiéu suit dat duge DEET 12 96%:

HsC I H;C CON(C2Hs),
\©/ CO, Pd(PtBus),, NH,CI, CH;CN/60°C/18 gibr\@/

5 1

(27) Nam 2018, Heitmann, D.; Appel J. va cong sy da cong bé patent Quéc té
(WO2018068937A1, 2017) vé quy trinh téng hop N,N’-m-dietyl-toluamit tir axit m-
toluic (2) va dietylformamit v&i sy ¢ mit cua axit phosphoric. Phan tng lac dau thuc
hién & nhiét 46 140-160°C, sau d6 nang nhiét d6 phan tng 1én 240°C duy tri trong 9
gid, hiéu sut dat 94%:
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HsC COOH H3C CON(CzHs),
\©/ + (CHg)N-COH  HsPOs 140-160°C \©/
2. 240°C, 9gis

2 1

(28) Niam 2018, Kadam, R. va cOng su (ACS Sustainable Chemistry &
Engineering, 6 (10),1-29, 2018) da cong bd quy trinh tbng hgp N,N-m-dietyl-toluamit
mdt bude ciing di tir axit m-toluic (2) va dietylformamit véi sy ¢6 mit cua xuc tac
2,5% CuO/Hexagonal mesoporous silica (HMS) va tert-butyl hydroperoxid (TBHP).
Phéan ung dugc duy tri trong 6 git & 80°C. San pham duogc tinh ché bang sic ky cot
(silica gel), hiu sudt 85%:

H,C COOH H,;C CON(C2Hs)
CuO/HMS, TBHP
* (CaHg)oN-COH 5 - 6 i

2 1

(29) Nam 2018, Drageset A., Bjersvik H. R. d4 cong bd (European Journal of
Organic Chemistry, 2018 (32),1-21, 2018) quy trinh téng hop N,N’-m-dietyl-toluamit
qua 2 budc tir 3-metylbenzyl ancol (6) v6i sy ¢d mit cta 1,3-dicloro-5,5-hydantoin
(DCH), 2,2,6,6-tetrametylpiperidin-1-yl)oxyl (TEMPO), FeCl; va NaHCO; trong
acetonitril d tao ra san phdm trung gian 5,5-dimetyl-3-(3-metyl-benzoyl)imidazolidin-
2,4-dion (7), budc tiép theo 1a cho tic dung véi dietylamin, sau d6 chiét hén hop voi

etyl acetat dé duogc Deet thod va tinh ché béng sic ky cot, thu duogc Deet tinh khiét, hiéu

suét 79%:
QQ‘ é /CH3

HO Oy N _NH Ox-N_CH,

T
0

TEMPO,DCH,FeCl;/CH;CN/35°C diethylamin
50°C, 15 phit
H3C HSC H3C
6 7 1

Qua cac phuong phép liét ké néu trén cho thiy:

- Thuc chét cta cac phuong phap didu ché N, N-dietyl-m-toluamit (1) néu trén
déu thuc hién phian ung “N-3-toloyl héa” dietylamin hodc “dehydrat hoa” mubi
dietylamoni 3-metyl-benzoat /(C,Hs),HN®?00C-C4H,-3CHy/ bang nhiét d§ cao hodc

nhiét d6 cao cé xuc tac hay nhiét do cao ap suat 1on cé xuc tac va da so trong s nay

-10-
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déu thuc hién bi’mg phan mg axyl hoa axit 3-toluoic (2) hoac hop chit d3 duogc hoat
hdéa nhom carboxylic cta no 1a 3-toluoyl clorid (3) véi dietylamin trong cac loai dung
mdi khéc nhau, cc xuc tac khac nhau, cac tac nhan loai nudc hay hép thu HCI khac
nhau, trén cac nhiét do phan ung khéc nhau. Tham chi cac chét tao tac nhan hoat hoa
1a 3-toluoyl clorid (3) tir axit 3-toluoic (2) ciing khac nhau: SOCl,, CICO-COCI, PCls,
PCls, POCl; va hau hét cac phuong phap nay déu st dung cach hoat hoa thuoc nhém
axyl clorid ma chua ¢6 phuong phap nao st dung dén viéc axyl héa thong qua nhom
anhydrit axit hodc anhydrit hdn tap ciing nhu ciing chua thdy cong bd thuc hién phan
g N-3-toluyl théng qua viéc hoat héa nhém amino ciia hgp chat dietylamin va ciing
chua c6 cong trinh nao st dung tac nhan ngung tu gin két dé tong hop Deet di tir axit

3-toluoic (2) va dietylamin.

- Quy trinh tdng hop thudmg duoc thyc hién trong 1-3 budc phan tmg, bang céc
phuong phap khac nhau, véi cac ky thuat cling khac nhau va thong thuong quy trinh
cang nhiéu bude thi hiéu suit tbng gop clia ci qua trinh cang giam;

- Ngoai ra ¢6 nhiéu quy trinh thao tdc con phtc tap, sit dung hod chat xuc tac
loai khong théng dung hozc hoa chat doc hai c6 thé gay 6 nhiém moéi trudng, c6 quy
trinh chua duge t6i wu hoa nén tiéu tdn hoa chit qua nhidu (nhiéu hon mitrc can thiét),
¢ nhiéu quy trinh can thao tac & nhiét do cao, thoi gian dai (qua dém), thuc hién trong
chan khong hay trén ap suit cao, trong 10 vi séng, tiéu ton ning lugng qué ling phi,
khong kinh t6.

- Pai da sb cac quy trinh déu phai tinh ché san phim Deet hogc bing sic ky cot
(lam lang phi thoi gian va tiéu t6n dung moi), hodc bing phuong phép cat chan khong
& nhiét d6 khé cao, ma san phim Deet tiép xuc v6i nhiét d6 1am sdm mau din dén lam

giam chét luong san phim.

Ban chit ky thuit ciia sang ché

Do c4c vu nhuoc diém néu trén nén ching t6i dua ra mot giai phap mai téng
hop N, N-dietyl-m-toluamit (1, Deet) nhim khic phuc, loai trir hodc lam giam duoc cac
nhuoc diém néu trén véi muc tiéu cha yéu 1a: Pua ra mot quy trinh tdng hop Deet méi,
don gian, hiéu qua, giam thidu s§ budc ctia quy trinh, ¢6 cic thong sé k§ thuat 6n dinh
duoc t61 wu hoa, nhdr d6 ¢6 thé nang cao hiéu qua kinh té va hiéu suét téng g0p cua ca

quy trinh, gdm céc ndi dung:
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- Pua ra mét phuong phap méi st dung tac nhan ngung tu (condensating agent)
dé gén két dietylamin v6i axit m-toluic thanh N, N-dietyl-m-toluamit ngay trong mot
budc (one-pot).

- Chon nguyén li¢u ban dAu ré tién, d& kiém, khong doc hai, khong gy 6 nhiém
moi trudng.

- Thyc hién phéan tng cling nhu xtr Iy tich, phan 14p, tinh ché san phim dugc
tién hanh & nhiét d6 khong cao (khoang dudi 40°C) dé lam gidm qua trinh oxy héa gay
nén toi mau ctia san pham.

- Ca quy trinh chi tién hanh trong mét budc, khong phan 1ap, tach, tinh ché san
phim trung gian.

- Khong tinh ché san phdm Deet bing sir dung phuong phép sic ky cot hodc cat
chan khong nhu céc tac gia khac da lam ma phan lap, tinh ché véi phuong phép chiét
long - long v&i dung moi hitu co-nude.

- Dua ra mét quy trinh tong hop Deet méi don gian, hiéu qua, gidm thiéu s6
budc cua quy trinh, ¢ cac thong sb ki thudt on dinh, t&i wu, nhd d6 c6 thé dua ra quy
trinh c6 hiéu suét tong gop cho ca qué trinh cao.

Cu thé sang ché dua ra phuong phap téng hop N, N-dietyl-3-toluamit (1):

H3C\©/CON(C2H5)2

1
xult phat tir axit 3-toluic (2), 1,1’-diimidazolyl-xeton, 4-DMAP va dietylamin:

trong hai budc phan tmg nhung thyc hién trong mét binh (one-pot):

i, Trude hét cho 2 tac dung véi diimidazol-xeton, 4-dimetylamino-pyridin (4-
DMAP) trong diclometan & 25-30°C dé tao ra hop chat dd dugc hoat héa 1-N-(3-
metyl-benzoyl)imidazol (A, 3-metyl-phenyl, imidazol-1-yl xeton):
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/=~
X : ,CO—N\J

A

H3C

ii) Tiép theo 1 toluyl hoa hop chit trung gian méi tao thanh A nay véi
dimetylamin dé cho N, N-dietyl-3-toluamit (1). Quy trinh gdm hai phan tng nay duoc
tién hanh trong mot budc, khong cin phan lap tinh ché ldy ra hop chit trung gian A
nén vira tiét kiém thoi gian thao tac vira nang cao hiéu suit cta quy trinh. Hiéu suit

tdng gdp cta ca quy trinh 13 95-97%.

M3 ta chi tiét sang ché

N, N-dietyl-3-toluamit (1) theo sang ché duogc thuc hién trong mot bude véi hai
phan tmg lién nhau:

i, Phan tng tht nhat: Cho hop chit axit 3-toluic (2) tac dung véi diimidazol-
xeton (la “tdc nhan ngung tu”— condensing agent) trong diclometan & nhiét do tur 35-
40°C trong 0,5 gid, dé dugc chét trung gian 3-metyl-phenyl, imidazol xeton (A), hdn
hop nay khéng can xir 1y, phan 1ap hay tinh ché gi thém ma sir dung luén lam nguyén
liéu cho phan tg tiép theo.

ii — Phan {mg th{r hai tao Deet: bang cach cho hdn hop budc phan tmg i, chia 3-
metyl-phenyl, imidazol xeton (A) thu dwoc & trén phan tng voi dietylamin dé cho
N, N-dietyl-3-toluamit (1) & 35-40 °C trong 1,0 gio.

Theo mét phuong 4n cua sang ché thi trong phan tmg thir nhét tao 3-metyl-
phenyl, imidazol xeton (A) tir axit 3-toluic (2), diimidazol-xeton va 4-DMAP dugc
thuc hién trong dung moi diclometan & nhiét d6 tir 35-40°C trong 0,5 gid, Ty 1& mol sir
dung gifra axit 3-toluic (2) : diimidazol-xeton : 4-dimetylamino-pyridin (4-DMAP) la
1:1,2-1,5:0,03.

Theo mdt phuong &n khéac cua sang ché, hdn hop chira chit trung gian 3-metyl-
phenyl, imidazol xeton (A) tao ra sau phan tmg cé chét lwong dap tmg cho yéu cau
nguyén liéu cta giai doan tiép theo ma khong can phai xtr 1y hogc tinh ché gi thém.

Theo mot phuong an khéc nita cua sang ché, trong phan ung thi hai, phan tng
toloyl hoa dietylamin thanh N, N-dietyl-3-toluamit (1), dugc thyc hién bang cach vira
khudy vira nho giot dietylamin vao hdn hop phan tmg chira hop chét trung gian A &
15-20°C trong vong 15 phut sau dé khudy tiép 1,0 gid & nhiét do 35-40°C, véi ty 1&
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mol gifta axit 3-toluic (2) : diimidazol-xeton : 4-dimetylamino-pyridin (4-DMAP) :
dietylamin la 1 : 1,2-1,5 : 0,03: 2.0-3,5.

Theo mdt phuong 4n khac nita clia séng ché, sau khi 3-toluyl héa dé duoc N, N-
dietyl-3-toluamit (1) thi viéc xt ly, tach, tinh ché va loai tap chit khoi san pham Deet
duoc tién hanh trén co sé diéu chinh pH mai truong dé tao cac tap chat tan trong nudc
va chiét phan pha giita diclometan - nu6c, pha hitu co duge cit loai diclometan bing
chan khong voi nuée dé thu san phim Deet.

Theo day:

Trong binh cau 3 cb, dudi luéng khi N, kho, cho 1,0 phén khéi lugng axit m-
toluic, 1,55 phan khdi lugng 1,1°-carbonyldiimidazol (CDI) va 0,028 phan khéi luvong
4-dimetylaminopyridin (4-DMAP) va 14 phan diclometan khan, khudy va duy tri phan
mg & nhiét d6 35-40°C cho dén luc hét axit m-toluic (sau 0,5 gid, theo ddi bang sic ky
16p méng (SKLM) hé dung moi hexan : etyl acetat (1:1) va phat hién mau trén dén soi
tr ngoai UV & budc séng 254nm), lam lanh hdn hop phan tng xudng nhiét do 15-
20°C, tiép d6 thém vao hdn hop phan tmg nay 1,6 phan khéi lwong dietylamin hoa tan
trong 2,9 phan khdi luong diclometan va duy tri khudy & nhiét 35-40°C cho dén khi
tidu thu hét san phdm trung gian A (sau 1,0 gio, theo ddi bang SKLM hé dung moi
hexan : etyl acetat (1:1) va phat hién mau trén den soi tr ngoai UV & budc séng
254nm).

Sau khi két thuc phan tng, 1am ngudi hdn hop xudng 15-20°C diéu chinh pH
ctia hdn hop vé 9-10 v&i 2,2 phan khéi luong dung dich NaOH 5%. Chiét hdn hop
phan tmg v&i 5 phan khéi luong diclometan, loai bo pha nude, pha hitu co duoc rira
v6i 2x 2 phin khéi lugng nudc cét hai 14n, tiép d6 diéu chinh pH vé 5-6 bang 5,1 phan
khéi lvong dung dung dich HCI 10%, gan b loai pha nudc, rua lai pha hitu co béng
5,9 phan khdi luong nudce cit hai lan (rira 2 14n), 16p hitu co thu dugc sau d6 duge lam
khan véi 0,7 phén khdi lugng Na,SO4. Loc loai Na,SO4 va cit loai dung méi & ap sut
giam (120 mmHg), sau d6 sdy kho trong t say chan khong (1 mmHg) & nhiét 46 dudi
40°C dén trong luong khong dbi, thu duoc 1,34-1,36 phan khéi luong san phém N,N-
dietyl-3-toluamit (1) (hiéu suat 95-97%); Ham luong (HPLC): 95-97 %.

Phuong phap diéu ché N,N-dietyl-3-toluamit (1) theo giai phap nhu néu & trén
don gian va ¢6 nhiéu wu viét: quy trinh it budc, khong phai phan 14p tinh ché san phim

trung gian phuc tap; st dung nguyén liéu ty 1& hop ly, tiét kiém, khong sir dung
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nguyén liéu doc hai gay 6 nhiém méi truong...vv, san phdm Deet dugc phan 1ap va
tinh ché thong qua viéc diéu chinh pH d& bién cac tap chat thanh céc chét tap tan trong
nude va chiét 10ng-long gifta nude-diclometan nén khéng cin phai tinh ché san phdm
bang séc ky cot hodc cét tinh ché bing cit chan khong, nhd d6 gbp phan lam cho hidu
sut tdng gop cua qua trinh san xuét I ctia giai phap dat dwoc rit cao, ham lugng dat

yéu cdu clia tidu chudn quy dinh ctia Dugc dién M§ USP 41 (95-105%)

Vi du thue hién séang ché

Sang ché s& tré nén rd rang hon qua viéc tham khao vi du sau ddy, nhung diéu
d6 khong c6 nghia 13 gié tri ctia sang ché chi b6 hep ¢ vi du duge néu ma véi phuong
phép téng quat nay c6 thé dung dé didu ché N, N-dietyl-3-toluamit (1) v&i cac diéu kién

de cap trong ndi dung bdo hd ctia sang che.

Vidu: Téng hop N,N-dietyl-3-toluamit (1)

O 15-20°C, cho vao binh ciu 2 ¢b dung tich 250 ml, 13,61 g (0,1 mol) axit m-
toluic, 21,16 g (0,13 mol) 1,1’-carbonyldiimidazol (CDI), 0,38 g (0,003 mol) 4-
dimetylaminopyridin va 50 ml diclometan, khudy va duy tri nhiét d6 phan tmng & 35-
40°C cho dén khi hét axit 3-toluic (0,5h; theo ddi bing SKLM, hé dung méi hexan :
etyl acetat (1:1, v/v), hién mau v&i den tr ngoai budc séng 254 nm).

Sau khi hét axit 3-toluic, 1am lanh hdn hop vé& 15-20°C, sau d6 vira khudy vira
thém vao hdn hop phan tng nay mot hon hgp ctia 31 ml (0,3 mol) dietylamin da hoa
trong 30 ml diclometan, sau d6 ning nhiét d§ phan tng 1én 35-40°C va duy tri nhiét d6
nay cho dén khi tiéu thu hét san phim trung gian 1-N-(3-metyl-benzoyl)imidazol (A)
(1h; theo doi bz"mg SKLM hé dung modi hexan : etyl acetat (1:1, v/v), hién mau vé1 dén
tir ngoai budc song 254 nm).

Khi két thic phan ung, 1am lanh hdn hop xubng 15-20°C, diéu chinh pH ctia
hén hop v& 9-10 v6i dung dich NaOH 5% (30 ml). Chiét hdn hop phan tng vé&i 50 ml
diclometan, loai bd pha nudc, pha hitu co dugc didu chinh pH vé 4-5 bang dung dich
HCI 10% (70 ml), gan bo pha nuéc. Rira lai 16p hitu co bang nudc cit 2 1an (80 ml x
2), 16p hitu co thu duge sau d6 duge lam khan véi 10 g Na,SO, trong 2 gid. Loc loai
chat 1am khan, dich loc dugc cit loai dung méi dudi ap suat giam bing may cat quay

chan khong & < 40°C (120 mm Hg) dén kho, sau d6 1am khan tiép & trong ti1 say chan
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khong (Imm Hg) dén khéi lugng khong dbi, thu duoc 18,30g (95,68%) san phdm
DEET dang dau c¢6 mau vang nhat, d= 0,9882 g/ml (20°C), Rf;, = 0,64 (trung voi R
ctia DEET chudn Rf,;,). Him lugng (HPLC): 97,5%. MS (m/z): 191.8 [M+H]"; 118.8
M-[N(C,H;s)*T"; "H-NMR (500 MHz-DMS0-d6), & (ppm): 7,31-7,28 (t, 1H, ArH, J =
10Hz), 7,23-7,21 (d, 1H, ArH, J=5Hz), 7,14-7.10 (m, 2H, ArH), 3,42-3,17 (m, 4H,
CH,), 2,32 (s, 3H, CH;-Ar), 1,12-1,04 (m, 6H, 2CHs,). *C NMR (500 MHz, DMSO-
d6) & (ppm): 169.96 (C=0), 137.63 (C3-Ar), 137.32 (C1-Ar), 129.40 (C4-Ar), 128.11
(C5-Ar), 126.49 (C2-Ar), 122.94 (C6-Ar) 42.65 (CH,), 38.56 (CHy), 20.77 (CH3-Ar),
13.92 (CH;3-CHy,), 12.73 (CH5-CHy).
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Yéu cau bdo ho

1. Phuong phap tong hop N, N-dietyl-3-toluamit (1):

HaC : _CON(CzHs),

1

xuét phat tir nguyén liéu axit 3-toluic (2) va dietylamin trong su c6 mat cua

1,1’-carbonyldiimidazol (CDI) va 4-dimetylamino-pyridin (4-DMAP):

N : LCOOH

2

HaC

qua hop chat trung gian 1-N-(3-metyl-benzoyl)imidazol (A, 3-metyl-phenyl, 1-

/=
HaC. : ,CO—N\J

A

imidazol xeton):

phuong phép nay bao gdm hai buéc phan tng la:

i) cho axit 3-toluic (2) tac dung v6i 1,1°-carbonyldi-imidazol, 4-dimetylamino-
pyridin trong diclometan & 35-40 °C & tao ra hop chét c6 nhém axyl da dugc hoat hoa
12 1-N-(3-metyl-benzoyl)imidazol (A, 3-metyl-phenyl, imidazol-xeton),

ii) tiép theo 14 3-toluyl hoa hop chit trung gian A méi tao thanh nay voi
dimetylamin & nhiét d6 35-40°C dé cho N,N-dietyl-3-toluamit (1), hai phan ng nay

duoc tién hanh trong mot bude, trong cing mdt binh phan tmg (one-pot).

2. Phuong phap theo diém 1, trong d6 trong phéan Ung i) tao 3-metyl-phenyl-imidazol
xeton (A) duoc tién hanh & 35-40°C trong 0,5 gid, voi ty 16 mol gitra cac chét tham gia
phan tmg axit 3-toluic (2) : 1,1’-carbonyldiimidazol : 4-dimetylamino-pyridin 1a 1 :

1,2-1,5: 0,03.

3. Phuong phap theo diém 1, trong d6 khong cin thiét phai xir 1y, tich, phan 13p lay
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san phdm trung gian A ma duing luén vao phan ting tiép theo.

4. Phuong phép theo diém 1, trong d6 bude ii) 3-toluyl héa dimetylamin thanh N,N-
dietyl-3-toluamit (1) dugc thuc hién bing cach & 15-20°C, cho dietylamin vao hén hop
phan tng chita 1-N-(3-metyl-benzoyl)imidazol (A) vira tao thanh trong dung moi
diclometan & budc i) va duy tri & 35-40°C trong 1,0 gio, voi ty 1€ mol gifta axit 3-
toluic (2) : 1,1’-carbonyldiimidazol : dimetylamin la 1 : 1,2-1,5: 0,03 : 2,0-3,5.

5. Phuong phép theo diém 1, 4 trong d6 sau phan tmg ii) viéc xu ly, loai tap chét, tich
va tinh ché san phdm N, N-dietyl-3-toluamit (1) tir hdn hop phan timg 3-toluyl hoa dugc
tién hanh trén co s& loai cac tap chit bang diéu chinh pH dé bién céc tap chit thanh

céc chét tan trong nudc va chiét phan pha gitta diclometan - nuéc.
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