(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

(19) Cong hoa xa hgi chi nghia Viét Nam (VN) (11)
CUC SO HU'U TRI TUE
1-0048478
(51202101 C07C 233/05; C22B 59/00; C22B 3/32; (13) B
C07C 231/02; CO7C 233/09

(21) 1-2022-03766 (22) 24/06/2021
(86) PCT/CN2021/102010 24/06/2021 (87) WO 2022/266919 29/12/2022
(45) 25/07/2025 448 (43) 27/01/2023 418A

(73) FUJIAN GOLDEN DRAGON RARE-EARTH Co., Ltd. (CN)

Industrial New Developed Zone, Changting, Longyan, Fujian 366300, China
(72) WANG, Yanliang (CN); XIAO, Wentao (CN); WU, Yuyuan (CN); LIN, Jinchi (CN).
(74) Cong ty TNHH IPCELLS & Cong Sy (IPCELLS & ASSOCIATED CO.,LTD)

(54) HOP CHAT AXIT N,N-DIHYDROCACBONYL AMIT CARBOXYLIC VA
PHUONG PHAP DIEU CHE NO



(21) 1-2022-03766

(57) Sang ché d& cap dn hop chit axit N,N-dihydrocacbonyl amit carboxylic,
phuong phép diéu ché hop chit nay. Axit N,N-dihydrocacbonyl amit carboxylic c6
thé duoc sir dung 1am chét chiét dé 1am gidu céc nguyén t6 dAt hiém tir nguyén lidu tho
chira c4c nguyén t§ dit hiém ndng do thap, tach va tinh ché nguyén t6 ytri ra khoi cac
nguyén liéu tho dat hiém &4 tron, va tach cac nguyén t6 nhu nhom, sat, thori phong xa,
urani phong xa va actinit tir nguyén liéu thd dAt hiém da tron v.v. Hop chat ndy c6 thé
duge tbng hop mot cach don gian va tiét kiém chi phi. Duéi dang mot chit chiét, n6 co
6 én dinh héa hoc tét va c6 thé chiu dwgc axit manh va kiém manh ma khong bi phan

huy.
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Linh vire k§ thuit dwoc dé cap

Sang ché @& cap dén linh vuc k¥ thuat tong hop cac hop chat hitu co, cu thé hon
sang ché dé cap dén phuong phap diéu ché va sir dung axit N,N-dihydrocacbonyl amit

carboxylic.
Tinh trang ky thuit ciia sdng ché

Céc nguyén t6 dat hiém dé chi 17 nguyén t kim loai bao gdm 15 lantanoit c6 sb
nguyén tir tir 57 dén 71 trong bang tuan hoan cic nguyén td, va scandi c6 sé nguyén tir
1321 va ytri ¢6 s6 nguyén tir 14 39, chiing c6 cac tinh chit hoa hoc trong ty v6i lantanoit.
Cac nguyén t6 dAt hiém c6 cac tinh chét tir tinh, quang hoc va dién doc ddo, va dugc goi
12 “vitamin cong nghiép”. Ching dugc st dung rong rai trong cong nghiép luyén kim,
cong nghiép héa dau, gdm st thuy tinh, cong nghiép néng luong, cong nghiép quin su
va céc linh vuc khac, va 1a cac vat liéu thd co ban quan trong cho s phat trién cua xa
hoi loai nguoi.

Hién nay, qua trinh khai thac cac khoang san d4t hiém trong tu nhién bao gdm céc
buéc: ngam chiét cac ion dat hiém bang chét ngdm chiét dé thu duoc dung dich ngam
chiét d4t hiém, va sau d6 chiét va tach timg ion dit hiém thong qua chiét bing dung moi.
Su phét trién ciia chét chiét 1a cong nghé c¢bt 161 ciia quy trinh chiét dung moi, va nhidu
yéu t6 phai dwoc xem xét khi chon chat chiét cho kim loai d4t hiém duoc sir dung trong
cong nghié€p, nhu do chon loc chiét, tbc do chiét, kha nang chiét, d6 én dinh cua hop
chét, d6 hoa tan, hiéu suét chiét lai, do an toan, phuwong phép téng hop va ngudn v.v..
Chat chiét tuyét voi 1a mot phan triéu, va chét chiét tét c6 thé 1am don gian héa quy trinh
san xuat, nang cao hiéu qua tach, giam chi phi san xuét va giam thai 6 nhiém.

Céc san pham chat chiét ¢6 sin trén thi truong thuong duoc biét dén trong linh vuc
nay bao gdm chét chiét phosphin hiru co, chat chiét axit carboxylic va chét chiét amin.
Chét chiét phosphin hitu co bao gdbm mono (2-etylhexyl)este ciia axit axit phosphonic
(P507), axit di(2-etylhexyl) phosphonic (P204), axit di(2,4,4-trimetylpentyl)
phosphinic (C272) va tributyl phosphonat(TBP) va cac chat tuwong tu, chét chiét amin
bao gdém tri-n-octylamin (N235), amin bic mét & cacbon bac hai (N1923), metyl
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trioctyl amoni clorua (N263) va cac chit twong tur, va chét chiét axit carboxylic bao gbdm
axit naphtenic, axit neodecanoic, axit octyl phenoxyaxetic thir béc hai (CA-12) va cac

axit tuong tu.

Céc chét chiét c6 s&n trén thi treong van con mot s6 nhuoc diém. Vi du, P507 1a
chét chiét duoc sit dung rong rii nhét trong cong nghiép tach d4t hiém, nhung hé s6 tach
ciia n6 dbi vGi cac nguyén tot dat hiém lidn k& 13 thp. Vi du, hé sé tach dbi véi
praseodym va neodim chi 1a 1,4, didu nay gy kho khan cho viéc tich cac nguyén t6
praseodym va neodym. Axit naphtenic duoc sir dung chu yéu @8 tach va tinh ché oxit
ytri. Tuy nhién, axit naphtenic 1a mot san pham phu ciia nganh cong nghiép héa dau va
thanh phan ciia né 1a phtc tap, vi vAy cac nguyén tb dit hiém c6 thé dugc chiét dudi
didu kién pH cao hon. Sau thoi gian dai st dung, thanh phn ctia n6 12 dé thay doi, dan
dén giam ndng d6 pha hitu co va anh hudng dén su 6n dinh cia qu4 trinh tach. Chiét
chiét CA-12 dd dugc thir nghiém dé thay thé axit naphtenic, axit ndy c6 thé tach ytri
hiéu qua tir tat ca lantanoit trong quy trinh chiét va tach cac nguyén tb dat hiém va cé thé
khic phuc c4c nhugc diém 1a ndng d6 pha hitu co giam khi ytri duoc chiét va tach bang
axit naphtenic. Tuy nhién, hé s tach déi véi cac nguyén t6 dat hiém ning va ytri trong
hé théng chiét 1 thip, didu nay din dén khé tach cac nguyén t6 dét hiém ra khoi ytri, do

vay, can thiét ke thém cac tdng cua bé chiét dé dat duoc hidu qua tach.

Axit amit carboxylic 12 mot loai chat chiét méi chira cac phdi tir N va O, va ¢6 do
chon loc nhét dinh d& chiét céc ion kim loai chuyén tiép, cau tric héa hoc on dinh va
ddong hoc chiét nhanh, vi vy, ddy 1a mot chét chiét trién vong.

Tinh trang k¥ thudt d4 biét boc 16 cac phwong phap diéu ché cac hop chat axit amit
carboxylic khac nhau, vi du, CN109824532A boc 1o phuong phap mdi dé téng hop
N,N,N',N'-tetraoctyl-3-oxopentanediamit (TODGA) bao gdm céc budc sau: (1) axit

diglycolic phan tmg véi SOCl, dé thu duoc diglycolyl clorua, sau d6 phan img v6i amin

dé thu dugc mot phan TODGA; (2) céc thanh phan hoa tan dugc trong nude dugce loai

b6 ra khoi san pham phy, va sau d6 thu duge axit monooxamidecarboxylic bang cach
tach san phim; (3) axit monooxamidecarboxylic phan ung v6i amin dé thu duoc thém
mot phan TODGA. Quy trinh nay két hop céc dic diém ciia cac quy trinh hién ¢ va co

nang sudt cao.
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CN104529861A d& xuit phuong phap téng hop nhira phenolic loai dong c6 trong
lrong phén tir thdp da bién dbi béi imit, phuong phap nay bao gbm céc budc sau: trong
N,N-dimetylformamit hodc dung moi hdn hop chi yéu chira N,N-dimetylformamit,
para-aminophenol phéan tmg v6i anhydrit va axit dicarboxylic dé thu dwoc hop chit axit
phenolic amit carboxylic, va sau d6 hop chit axit phenolic amit carboxylic va
2,6-dimetylol p-cresol trai qua phén Ung da ngung tu va phan img déng vong khir nuéce
duéi su xtic tic cua cac chét xtic tac axit, nhu axit oxalic v.v., dé thu dugc nhura phenolic

loai dong ¢6 trong lwong phén tir thip da bién doi boi imit.

CN106892835A béc 16 phéi tir bis-diglyxidyl amit, phuong phép diéu ché phdi tir
ndy va hé théng tach va chiét lantanoit/actini chtra phéi tir bis-diglyxidyl amit, trong d6
hé théng tach va chiét dugc tao ra bang cach tron mt pha hiru co va mdt pha nude voi
thé tich bang nhau, va pha hitu co chira N,N,N',N' JN" N"-hexa-n-octyl nitrilotriaxetamit
véi néng d6 mol 0,1-0,7 mol/L lam chat chiét. N.N,N',N',N",N"-hexa-n-octyl
nitrilotriaxetamit trong hé théng chiét ciia séng ché nay c6 cdu tric tam gi4c di vong
khong-N doc déo, cau tric nay khong chi cb thé nang cao hiéu qua kha ning chéng birc
xa ctia hé thdng chiét ma con khong tao ra cac chét 6 nhiém tht cip, didu nay c6 loi cho
mbi trudng. Phéi i bis-diglyxidyl amit hoa tan dugc trong nuée duge sir dung lam tac
nhén che trong hé théng chiét, didu nay c6 khuynh hudng tao phitc véi céc lantanoit hon,
va c6 thé chin hiéu qua lantanoit trong pha nudc, vi vay, thuc hién hoa qua trinh tach cé

chon loc actini va lantanoit.

Tir nhimmg diéu trén day, c6 thé thiy rang mic du linh vuc ky thuét dé xuét cac
phuong phéap diéu ché axit amit carboxylic, phuong phép nay khong cung cAp hop chat
axit amit carboxylic ma c6 thé tach hiéu qua hon cac nguyén t§ dAt hiém va phwong
phap chiét tach chét nay. Dé tach cic nguyén t6 d4t hiém hiéu qua hon, cAn phét trién
mot chét chiét méi c6 hé sb tach cao hon so véi cac chét da biét trong linh vuc k¥ thuat
nay va co6 thé khic phuc cac nhuge diém trong linh vuc k¥ thuat ndy, va phwong phéap
chiét tach st dung chat nay.

Ban chit k§ thuit cia sing ché

Pé khic phuc cac van d& con ton tai trong linh vuc k¥ thuat nay, muc dich cia sang
ché 1a d& xuit phuong phap diéu ché va sit dung axit N,N-dihydrocacbonyl amit
carboxylic. Axit N,N-dihydrocacbonyl amit carboxylic c6 thd duoc s dung lam chét
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chiét @ tach v tinh ché cic nguyén t6 dat hiém d3 lya chon tir dung dich cAp chira dét
hiém duoc tron, cu thé 13 dé chiét va tdch nguyén t6 ytri tir cac nguyén t6 d4t hiém trén
13n.

Pé dat dugc muc dich nay, sang ché @& xuét giai phap k¥ thuét dudi day:

Theo khia canh thi nhét, sing ché @& xuét axit N,N-dihydrocacbonyl amit

carboxylic véi cau trac c6 cong thirc I dudi day:

R, R
N __COOH
R; (CHy),
o)
Cong thure I

trong do, mdi R; va R, doc 14p 1a hydrocacbonyl C6 hodc nhiéu cacbon hon (vi du,
Ce, C7, C8, C9, C10, C11, C12, C13, C14, C15, C16, C17, C18, C19, C20, C22, C24,
C26,C28,C30,C35,C40, v.v..) mach thang hoic mach nhanh, bdo hoa hodc khong bio

hoa, va dugc thé hoic khong duogc thé;

R; 13 hydrocacbonyl mach thang hoic mach nhanh, béo hoa hoic khong bio hoa,

va dugc thé hoic khong dugc thé;
n 13 s6 tu nhién tir 1 dén 10 (vidy, 1,2, 3,4,5,6,7,8,9, 10 v.v.).

Sang ché d& xuét hop chét axit amit carboxylic ¢6 cau tric dugc thé hién boi Cong
thirc T du6i dang chit chiét axit carboxylic 8 tach cac nguyén t6 dat hiém va phwong
phap chiét tich st dung chét nay. Loai hop chit ndy chua dugc bao céo 1a chét chiét cac
nguyén t6 dAt hiém. D& lam chét chiét kim loai, loai hop cht nay c6 hé sb tach cac
nguyén té dat hiém cao, dic biét 13 tach cac nguyén t6 dAt hiém ning va nguyén t8 ytri,

va c6 thé khic phuc cac nhuge diém cua axit naphtenic trong viéc tach ytri.

Tét hon 1, hydrocacbonyl 1 chat bit ky dwoc chon tir nhém bao gom alkyl dugc
thé, alkenyl dugc thé va alkynyl dugc thé, trong d6 phan tir thé cua alkyl dugc thé,
alkenyl dugc thé va alkynyl duoc thé, mbi loai nay doc 1ap 1a mot hodc su két hop cuia it
nhét hai chit duoc chon tir nhdm bao g@)m halogen, hydroxyl, carboxyl, axyl, nhom este,

nhom ete, alkoxy, phenyl, phenoxy, amino, amido, nito, xyano, mercapto, sulfonyl,
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thiol, imino, sulfonyl va sulfanyl. Tét hon Ia, c4c phan tir thé m&i phén tir thé doc 1ap 1a

halogen.

Tét hon 13, mbi R; vaR, doc 1ap 1a C6-C30 hydrocacbonyl mach thing hoic mach
nhénh, bdo hoa hodc khong bao hoa, va duoc thé hoic khong dugc thé; t6t hon 12
C6-C18 hydrocacbonyl mach théng hoic mach nhénh, bdo hoa hodc khong bao hoa, va
duoc thé hodc khong duoc thé.

Tét hon 13, mdi R; va R, doc 18p 1a hydrocacbonyl C6 hodc nhiéu cacbon hon
mach thang hodc mach nhéanh, bdo hoa hoic khong bio hoa, va dugc thé hoic khong
duge thé, nhu (C6, C7, C8, C9, C10, C11, C12, C13, C14, C15, C16, C17, C18, C19,
C20, C22, C24, C26, C28, C30, C35, C40 v.v) alkyl, alkenyl, alkynylmach thang hodc
mach nhénh, va khong bao hoa, t5t hon 12 C6-C30 hydrocacbonyl mach nhéanh, bao hoa
hodc khong bio hoa, va khong duge thé; t6t hon nita 14 C6-C10 hydrocacbonyl mach
nhanh, bao hoa hoic khong bdo hoa, va khong dugc thé.

Tét hon 13, m&i R, va R, doc 1ap 1a alkyl C6-C30 mach thang hogc mach nhénh, va
khong dugc thé; tdt hon 1a C6-C18 alkyl mach théng hodc mach nhanh va khéng dugc
thé; va t6t hon nira 1a C6-C10 alkyl mach thing hodc mach nhanh va khong duoc thé.

Tét hon 13, n 13 sé tw nhién tir 1 dén 6.

Tét hon 13, mdi R; va R, doc lap 1a a , trong d6 2<a+b<10, ﬁl" 1a vi
tri lién két.

Tét hon 13, mdi R; va R, doc lap 1anhom bat ky dugc chon tir cdc nhém sau, trong

do, 21 1 vi trf lién két.
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T6t hon 13, R; duge chon tir hydrocacbonyl C6 hodc nhiéu cacbon hon hon (nhu,
c6, C7, C8, C9, C10, Cl11, C12, C13, C14, C15, C16, C17, C18, C19, C20, C30, C40,
v.v.) mach thing hodc mach nhénh, bdo hoa hodc khong bao hoa, va duoc thé hodc
khong dugce thé, t6t hon 13 C6-C30 hydrocacbonyl mach thang hosc mach nhénh, bdo
hoa hodc khong bao hoa, va dugc thé hoac khéng duogc thé.

Tét hon 13, R; duogcc hon tir hydrocacbonyl C6 hodc nhiéu cacbon hon hon (nhu
c6, C7, C8, C9, C10,Cl11, C12, C13,C14, C15, C16, C17, C18, C19, C20, v.v.) mach
thang hodc mach nhanh, bio hoa va khong duoc thé, t6t hon 1a C10 mach thfmg hoac
alkenyl nhiéu hon; va t6t hon 1a C10-C18 alkenyl mach thang.

T6t hon 13, R; 1a nhom batky dwgc chon tir nhém bao gém cdc nhom sau, trong do,
%’» 14 vi tri lién két.

Vi C4H9/ CsHu/ C(,HB/ C7H15/ CSH”/Cg%CmHzl
v A de i

s

CsHyy ¢His CsH;s CgHy; CoHy9 CoHz1

Py
/—fcz;ls_fqm /ICJ;ICSH;_//—QH;_/‘QHE
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Theo khia canh thtr hai, séng ché d& xuat phuong phdp didu ché axit
N,N-dihydrocacbony! amit carboxylic theo khia canh thir nhét, bao gdm céc budc sau:

tron va phan ng amin bac hai N,N-dihydrocacbonyl c6 cong thirc II va hop chét
anhydrit ¢6 cong thirc III @8 thu duoc axit N,N-dihydrocacbonyl amit carboxylic ¢6
cong thirc I, nhu dugc thé hién theo So d6 phan tmg dudi day:

o) Ry R,
o o l
R—N—FR, + — X _COOH
(CH), ke (CHa
R; i o
Cong thuecll Cong thuc i Cong thuec | :

trong d6, Ry, R, va R 1a dugc xac dinh theo khia canh thir nhét, vanla s6 tu nhién
tir 1 dén 10;

Hodc tron va phan Gng amin béc hai N.N-dihydrocacbonyl c6 cong thirc II va axit
carboxylic monoaxyl clorua c6 cong thirc IV dé thu dugc axit N,N-dihydrocacbonyl

amit carboxylic c6 cong thirc I, nhu duge thé hién trong So dd phan tmg sau:

R, Ry
H a _COOH I
- N— JE— N COOH
R—N—R, + (CHy), S <
R, (CHy)y

o
congthtrcll  Congthic IV Cong thic | ;
trong d6, R, R, va R; dugce xéc dinh theo khia canh thit nhét, va n 12 s6 tw nhién tr
1 dén 10.

Tt hon 14, ty 16 mol cua amin bac hai N,N-dihydrocacbonyl c6 cong thirc II voi
hop chét anhydrit c6 cong thic IIT1a 1 : (0,8-1,2). Vi du, c6 thé1a1:0,8,1:09,1:1,
1:1,1,1:1,2v.v.

Tét hon 13, ty 16 mol cia amin bac hai N,N-dihydrocacbony! c6 cong thirc IT v6i
axit carboxylic monoaxyl clorua c6 cong thuc IV1a 1l : (0,8-1,2). Vidy, co thé1a1:0,8,
1:09,1:1,1:1,1,1:1,2v.v.

T6t hon 13, nhiét do dé tron va phan (mg amin béc hai N,N-dihydrocacbonyl c6
cong thire 1T va hop chét anhydrit c6 cong thic ITL1a tir 0 dén 125 °C, vidy, 0 °C, 5 °C,
10°C, 15°C, 20 °C, 25 °C, 30 °C, 35 °C, 40 °C, 50 °C, 60 °C, 70 °C, 80 °C, 90 °C, 95 °C,

7



48478

100 °C, 105 °C, 110 °C, 115 °C, 120 °C, 125 °C v.v. Thdi gian tron va phan umg 14 0,5-4
gio, vidy, 0.5 giv, 0,6 giv, 0,8 giv, 1 giv, 1,2 gio, 1,4 giv, 1,6 gio, 1,8 gio, 2 gi0, 2,2 gio,
2,4 gid, 2,6 gio, 2,8 gio, 3 gio, 3,2 giv, 3,4 giv, 3,6 gio, 3,8 gid, 4 gio.

T6t hon 13, nhiét do dé tron va phan Ung amin bac hai N,N-dihydrocacbonyl cd
cong thire II va axit carboxylic monoaxyl clorua c6 cong thirc IV 1a tir 0 d&n 125°C, vi
du,0°C, 5°C, 10°C, 15 °C, 20 °C, 25 °C, 30 °C, 35 °C, 40 °C, 50 °C, 60 °C,70°C, 80 °C,
90°C, 95 °C, 100 °C, 105 °C, 110 °C, 115 °C, 120 °C, 125 °C v.v. Thoi gian trdn va phan
trng 14 tir 0,5-4 gioy, vi du 0,5 gid;, 0,6 giv, 0,8 gio, 1 giv, 1,2 giv, 1,4 giv, 1,6 gio, 1,8 gio,
2 givy, 2,2 giv, 2,4 giv, 2,6 gio, 2,8 giv, 3 gio, 3,2 giv, 3,4 giv, 3,6 giv, 3,8 giv, 4 giG v.v.

Tét hon 13, amin bic hai N,N-dihydrocacbonyl c6 cong thtc II va hop chét
anhydrit ¢6 cong thirc III dugc tron va phan ng trong diéu kién khong c6 dung mdi

hodc trong dung moi tro.

T6t hon 13, amin bac hai N,N-dihydrocacbonyl c6 cong thirc IT va axit carboxylic
monoaxyl clorua c6 cong thirc IV dwgc tron va phan tmg trong diéu kién khong c6 dung

moi hodc trong dung mdi tro.

Theo séng ché nay, diéu dang néi 1a phan (g ciing c6 thé duoc thuc hién trong
diéu kién khong c6 dung méi, va hop chét c6 chu tric c6 cong thirc I va hop chét c6 cAu

trac ¢6 cong thire I duge tron va phan ung truc tiép.

T6t hon 13, dung moi tro dugc chon tir mdt hodc su két hop cua it nhét hai dung
mdi dugc chon tir nhom bao gém hexan, diclometan, ete dau mo, toluen, xylen hodc dau

hoa.

Theo khia canh thtt ba, sang ché d& xuit viéc sit dung axit N,N-dihydrocacbonyl
amit carboxylic theo khia canh thir nhét trong diéu ché chét chiét dé tach cac nguyén to
dét hiém.

Tét hon 14, viéc tich cac nguyén t6 dt hiém dic biét dé cap dén viéc chiét va tach
nguyén 4 ytri tir mot hdn hop cc nguyén 6 dat hiém.

So voi tinh trang ky thudt, sang ché ¢6 cac uu diém sau.

(1)Axit amit carboxylic dugc dé xuét theo sang ché c6 thé duoc st dung dé lam
giau cac nguyén td dAt hiém tir cac nguyén liéu thd chira cdc nguyén t6 dat hiém ndng

d6 théap, tach va tinh ché nguyén t6 ytri tr nguyén liéu tho d4t hiém da tron, loai bo cac
8
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nguyén t6 nhur nhom, sét, thori phéng xa, urani phong xa va actinit tir cac nguyén liéu

th6 d4t hiém d3 tron va cac linh vuc khac.

(2) Axit amit carboxylic dugc d& xuét theo sang ché c6 tinh én dinh hoa hoc t6t va

c6 thé chiu duoc axit manh va bazo manh ma khong bi phan huy.
M5 ta vin tit cac hinh vé

Fig.1 13 phd cong hudng tr hat nhan proton cia axit carboxylic N,
N-dihydrocacbonyl amit dugc tao ra trong Vi du 1.

Fig.2 1a phé cacbon NMR cua axit carboxylic N, N-dihydrocacbonyl amit dugc
tao ra trong Vidu 1.

Mo ta chi tiét sing ché

Dudi ddy, giai phap k¥ thuat cua sang ché s& dugc giai thich thém cung véi viéc
vién dan dén cac hinh v& va phuong 4n cu thé. Nguoi co hiéu biét trung binh trong linh
vuce k¥ thudt tuong Gng cAn hiéu ring viéc mo ta chi tiét nhim hiéu 5 hon vé sang ché

va khong dugc coi 14 1am gidi han cu the sang ché.
Vidul

Vi du nay d& cap dén hop chit I-1 c6 cong thic I, ¢6 cong thirc chu tao nhu sau:

CioHay

z

N H
_~-coo
(CH,),
o

I-1

Hop chat I-1 dugc didu ché bang quy trinh tdng hop sau:

Cong thire l1-1 Cong thuc lll-1 Cong thurc I-1

9/41
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Phuong phép tong hop ¢ thé dugc thuc hién trong didu kién c6 ho#ic khong c6
dung moi, va phurong phap tbng hop c6 dung mdi 1a nhur sau:

(1) Amin béc hai N,N-diisooctyl (24,2 g, 0,10 mol) c6 cong thirc II-1 dugc hoa
toan trong toluen (20mL) dé thu dugc dung dich 1; hop chit anhydrit dodexenyl
glutaric (26,7 g, 0,10 mol) c6 cong thirc III-1 dugc hoa tan trong toluen (30mL) dé thu
dugce dung dich 2;

(2) Dung dich 1 dugc thém vao dung dich 2, hén hop thu dugc nhu vay dugc
khudy trong khi 1am nong dén nhiét d dén 80°C va sau d6 giit ¢ nhiét do 80°C trong hai
gi0. Sau khi két thic phan tng, loai bé dung méi tro bang cach c6 dic trong chan khong
d2 thu dugc hop chat I-1.

Phuong phép tdng hop khong c6 dung moi nhu sau:

Amin bac hai N,N-dihydrocacbonyl c6 cong thirc II-1 (24,2 g, 0,10 mol) va hop
chét anhydrit c6 cong thirc ITI-1 (28,2 g, 0,10 mol) duoc tron truc tiép dé tao thanh dung
dich hén hop, va dung dich hén hop duge khuéy trong khi lam nong dén nhiét d6 80°C
va sau d6 dugc gitt & nhiét do 80°C trong hai gid. Sau khi két thiic phan tmg, thu dugc
hop chit I-1.

Hoidc amin bdc hai N N-dihydrocacbonyl ¢6 cong thic II-1 va hop chat axit
carboxylic- monoaxyl clorua c6 cong thirc I1I-1a dugc tron va phan tng, nhu dugc thé

hién trong So d6 phan ng sau day:

CyoHay CioHzy
N
Cl
(

NH _-COOH _-CcooH
CH 2)2 (CH),
o

Cong thuece lI-1 Cong thuce lll-1a Cong thuc I-1

Phuong phap tong hop nhu sau: amin béc hai N,N-dihydrocacbonyl c6 cong thirc
II-1 ((24,2 g, 0,10 mol) va hop chét axit carboxylic- monoaxyl clorua c6 cong thuc
[I-1a (31,7 g, 0,10 mol) duoc tron truc tiép dé tao ra dung dich hon hop, va dung dich
hdn hop duge khuéy trong khi 1am néng dén nhiét do 80°C va sau do6 dugc gitt ¢ nhiét
d6 80°C trong hai gio. Sau khi két thic phan Gng, thu dwgc hop chat I-1.

10
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Theo séng ché, hop chét I-1 duoc phén tich bang phd cong hudng tir hat nhan va
két qua duoc thé hién trén Fig.1 va Fig.2.

K&t qua phén tich phd hydro NMR (Fig.1) nhu sau: 'H NMR (500 MHz, CDCls), 8
10,58 (1H), 5,21 (1H), 4,91 (1H), 3,06 (5H), 2,77(2H), 1,95(2H), 1,92(2H), 1.84(2H),
1,56(4H), 1,33(2H), 1,31(8H), 1,29(2H), 1,26(12H), 1,17(4H), 0,99(6H), 0,81(SH).

Trong sb d6, cac dinh & 0,81~1,95 dugc 4n dinh cho hydro cua chudi alkyl trong

H

----- C——COOH

hop chét I-1; dinh tai 2,77 dugc 4n dinh cho hydro ciia metylen trong cAu tric l ,

1
H——C——(CH),COOH
1

dinh tai 3,06 duogc 4n dinh cho hydro cua metylidin trong chu tric 5 va

------- C—N__

hydro ctia metylen trong chu tric | \; cé4c dinh tai 4,91 va 5,21 dugc 4n dinh cho

hai hydro cua olefin trong cau trac -~ ™ va dinh tai 10,58 dugc an dinh cho hydro

cua carboxyl.

Phan tich phé cacbon NMR (Fig.2) nhu sau: *C NMR (500 MHz, CDCl;), 8 179,5,
1721, 128.,9, 1283, 51,4(2C), 36,7(2C), 35,6, 33,0, 32,0(20), 31,9, 29,9, 30,2(2C),
29.7, 29,7, 29,6, 29,6, 29,3(2C), 29.3, 27,7, 27,3, 22,8(2C), 22,8, 13,7(2C), 13,7,
10,6(2C).

Trong s6 d6, cac dinh tai 10,6~30,2 duogc 4n dinh cho cacbon ctia chudi alkyl trong
hop chét I-1; cac dinh tai 35,6 va 36,7 dugc 4n dinh cho cacbon ciia metylidin trong cAu

o
c Ay

a N ; dinh tai 51,4 dugc 4n dinh cho cacbon cua metylen trong cAu trac

l , dinh tai 172,1 duoc 4n dinh cho cacbon ctia amit cacbonyl va dinh tai 179,5

duge 4n dinh cho cacbon cia carboxyl.
Vidu2

Vi du dudi day dé cap dén hop chét I-2 ¢6 cong thic 1, co chu tric sau:

11
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\/Q g
N __-coon
(CHy);
o

I-2

Hop chit I-2 dugc diéu ché bang quy trinh téng hop sau:

o o o / CioHz1
+ —_—
NH (CHy), N _COOH
\/t/ \/D/ €,
A S
CioHy

Cong thire 11-2 Cong thue l11-2 Cong thirc 1-2

(1) Amin bac hai N,N-diisohexyl ¢6 cong thirc II-2 (18,5 g, 0,10 mol) dugc hoa tan
trong hexan (20mL) dé thu duogc dung dich 1; hop chét anhydrit dodexenyl glutaric c6
cong thire 111-2 (26,7 g, 0,10 mol) duoc hoa tan trong hexan (30mL) dé thu dugc dung
dich 2;

(2) Dung dich 1 dugc thém vao dung dich 2, va dung dich hon hop dugc khudy
trong khi 1am néng dén nhiét d 80°C va sau d6 duge giit ¢ nhiét do 80°C trong hai gio.
Sau khi két thic phan mg, loai bo dung moéi tro bang cach ¢ dic trong chan khong dé
thu dugc hop chat I-2.

Pic trung NMR ctia hop chdt I-2: "TH NMR(500 MHz, CDCly), 8 10,58 (1H), 5,21
(1H), 4,91 (1H), 3,12 (4H), 3,02(1H), 2,332H), 1,94(2H), 1.92(2H), 1,84(2H),
1,33(2H), 1,30(4H), 1,29(2H), 1,26(8H), 1,20(8H), 0,99(12H), 0,88(3H).

13¢ NMR(500 MHz, CDCly), 5 178,4, 1708, 128,9, 128,3, 52,1(2C), 39,7(2C),
374, 33,0, 31,9, 29,9, 29,7, 29,7, 29,6, 29,6, 29,3, 27,7, 27.3, 25,7(4C), 22,7, 14,1,
11,6(4C).

Vidu3

Vi du nay dé cap dén hop chét I-3 ¢6 cong thirc I, co chu tric sau:

12
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/\/\/H / CyoHzy

N
__coon
(CHy),

(o]
1-3

Hop chét I-3 duoc diéu ché bing quy trinh tong hop sau:

M . o o\ﬁo M \"/(‘ CioHzy
/\/\/‘\/NH | (o /\/\/]\/N (

_COOH
CH,),

Caotas
Cong thirc 11-3 Cong thuc lll-3 Cong thuc I-3

(1) Amin béc hai N,N-dihydrocacbonyl c6 cong thirc 11-3 (24,2 g, 0,10 mol) duoc
hoa tan trong ete ddu mé (20mL) dé thu duoc dung dich 1; hop chét anhydrit dodexenyl
glutaric c6 cong thirc I11-3 (28,2 g, 0,10 mol) dugc hoa tan trong ete diu moé (30mL) dé
thu dugc dung dich 2;

(2) Dung dich 1 duge thém vao dung dich 2, va vi vy thu dugc hdn hop duge
khudy trong khi 1am néng dén nhiét do 80°C va sau do giir ¢ nhiét do 80°C trong hai gid.
Sau khi két thic phan tmg, loai bo dung moéi tro bang cach c6 dic trong chan khong dé
thu dugc hop chét I-3.

Pic trung phd NMR cia Hop chit I-3: 'H NMR (500 MHz, CDCL), 6 10,58 (1H),
521 (1H), 4,91 (1H), 3,25(4H), 3,02 (1H), 2,37(2H), 2,12(2H), 1,94(2H), 1,85(2H),
1,33(2H), 1,30(4H), 1,292H), 1,28(4H), 1,26(8H), 1,25(4H), 1,24(4H), 1,19(4H),
0,93(6H), 0,88(6H), 0,87(3H).

BC NMR (500 MHz, CDCL), 8 178,5, 170,1, 128,7, 128,1, 54,4(20), 374,

348(20), 33,0, 32,1(2C), 31,9, 30,8(2C), 29,9, 29,7, 29,7, 29.6, 29,6, 29,3, 27,7, 273,
26,5(2C), 22,7(2C), 22,7, 18,4(2C), 14,1(2C), 14,0.

Vidu4

Vi du nay dé cap dén hop chét I-4 c6 cong thic I, co céu tric sau:

13
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CyoHz;

M 7
\/\/\/\/N __~Ccoon

(CH,),

14

Hop chit I-4 duge diu ché bing quy trinh tong hop sau:

M ) o 07%0 . \/\/\/\| /
NP U o N
| NN
CyoHzy

o

oH21

Cy
‘OOH
_—C
(CHy),

cong thirc 11-4 Céng thirc 111-4 Céng thirc I-4

(1) Amin bac hai N,N-dihydrocacbonyl ¢6 cong thic II-4 (24.2g, 0,10 mol) dugc
hoa tan trong toluen (20mL) dé thu duoc dung dich 1; hop chit anhydrit dodexenyl
glutaric c6 cong thie III-4 (28,2 g, 0,10 mol) dugc hoa tan trong toluen (30mL) dé thu
dugce dung dich 2;

(2) Dung dich 1 duoc thém vao dung dich 2, va dung dich da tron dugc khqu
trong khi 1am néng dén nhiét d6 80°C va sau d6 dugc git tai nhiét do 80°C trong hai gio.
Sau khi két thuc phan g, loai bo toluen bang cach c6 ddc trong chin khong dé thu
dwoc hop chat I-4.

Pic trung phd NMR ctia Hop chit I-4: 'H NMR(500 MHz, CDCls), 3 10,58 (1H),
5.21(1H), 4,91(1H), 3,18(4H), 3,02(1H), 2,33(2H), 1,94(2H), 1,84(2H), 1,52(4H),
1,33(2H), 1,302H), 1,30H), 1,29(2H), 1,29(4H), 1,27(4H), 1,26(8H), 1,26(4H),
1,26(4H), 1,26(4H), 0,88(9H).

13C NMR(500 MHz, CDCl3), § 178,4, 170,8, 128,9, 128,3, 50,0(2C), 374, 33,0,
31,9(2C), 31,9, 29,9, 29,7, 29,7, 29,6, 29,6, 29,3, 29,3(2C), 29,3(2C), 29,3(2C),
27,0(2C), 22,7(2C), 27,7,27,3,22,7,14,1(2C), 14,1.

Vidu5

Vi du nay dé cap dén hop chat I-5 co cong thue I, chit nay c6 chu tric sau:

14
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M g
SN

o

__-coon
(CHy),

I-5

Hop chit I-5 dugc diéu ché bang quy trinh tbng hop sau:

M +0?0(?]:0 . \/\/\| Vi
SN

CyoHz

\\\///\\\v//A\\v//NH
|

CioHz1 0

__~coon
(CHy),

Cong thic1I-5  Cong thic lI-5 Cong thuc I-5

(1) Amin bac hai N,N-dihydrocacbonyl c6 cong thire II-5 (18,6 g, 0,10 mol) dugc
hoa tan trong toluen (20 mL) dé thu duoc dung dich 1; hop chét anhydrit dodexenyl
glutaric c6 cong thire III-5 (28,0 g, 0,10 mol) dugc hoa tan trong toluen (30 mL) dé thu
dugc dung dich 2;

(2) Dung dich 1 duoc bd sung vao dung dich 2, va vi vay hdn hop thu duge duge
khudy trong khi 1am néng dén nhiét do 80°C va sau d6 duoc gitt & nhiét do 80°C trong
hai gi¢. Sau khi két thuc phan tng, loai bo toluen bang céach cd ddc trong chan khong dé

thu dugc hop chit I-5.

Pic trung phé NMR ctia Hop chét I-5: 'H NMR (500 MHz, CDCly), 6 10,58 (1H),
521(1H), 4,91(1H), 3,18(4H), 3,02(1H), 2,33(2H), 1,94(2H), 1,84(2H), 1,52(4H),
1,33(2H), 1,30(2H), 1,30Q2H), 1,29(2H), 1,29(4H), 1,28(4H), 1,28(4H), 1,26(8H),
0,88(3H), 0,88(6H).

13¢ NMR(500 MHz, CDCls), § 178,4, 170,8, 128,9, 128,3, 50,0(2C), 37,4, 33,0,
319, 31,5(2C), 29,9, 29,7, 29,7, 29,6, 29,6, 29,3, 29,3(2C), 27,7, 27,3, 26,72C),
22,7(2C), 22,7, 14,1(2C), 14,1.

Vidu 6

Vi du nay dé cap dén hop chat I-6 c6 cong thic I, ¢o céu tric sau:

15
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COOH
(CHz)z

I-6

Cong thirc I-6 duge diéu ché bing quy trinh tong hop sau:

CyoHyy
—_—
(CHz)z _COOH
(CHz)z

CIOHZI
Cong thirc 11-6 Cong thuc lll-6 Cong thuc I-6
(1) Amin bac hai N,N-dihydrocacbonyl c6 cong thire I1-6 ((23,8 g, 0,10 mol) dugc
hoa tan trong toluen (20 mL) dé thu dugc dung dich 1; hop chét anhydrit dodexenyl
glutaric c6 cong thirc ITI-6 (26,7 g, 0,10 mol) dugc hoa tan trong tolue (30 mL) dé thu
dugce dung dich 2;

(2) Dung dich 1 dugc thém vao dung dich 2, va vi vay thu duoc hdn hop duge
khudy trong khi 1am néng dén nhiét do 80°C va sau d6 giit 6 nhiét do 80°C trong hai gio.
Sau khi két thuc phan tng, loai bo toluen bang cach cd dic trong chan khong dé thu
duoc hop chét I-6.

Pic trung phd NMR cia hop chét I-6: '"H NMR(500 MHz, CDC13) 610,58 (1H),
6,83(2H), 521(1H), 4,91(1H), 3,02(1H), 2,33(2H), 2,18(4H), 2,0(4H), 1,94(2H),
1,84(2H), 1,33(2H), 1,38(4H), 1,30(2H), 1,30(2H), 1,29(2H), 1,29(4H), 1,26(8H),
0,93(6H), 0,88(3H), 0,85(6H).

13C NMR(500 MHz, CDCly), 5 178,4, 165,7, 128.9, 128,3, 124,6(2C), 116,6(2C),
37,6, 33,0, 31,9, 29,9, 29,7, 29,7, 29,6, 29,6, 29,6(2C), 29,3, 28,0(20), 27,9, 27,7(2C),
27.3,23,1(2C), 22,7, 14,2(2C), 14,1, 11,8(2C).

Vidu7

Vi du nay dé cap dén hop chét I-7 c6 cong thuc I, ¢6 chu tric sau:

16
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CioHzy

COOH

1-7

Hop chét I-7 dugc didu ché bang quy trinh téng hop sau:

N o 0 CroHzy
+ —_—
NH (CHz)z _-COOH
\/\/t/ | (CHZ)Z
CyoHyzy
Cong thirc 11-7 Cong thirc 1lI-7 Cong thirc I-7

(1) Amin bic hai N,N-dihydrocacbonyl co cong thiee I1-7 (23,7 g, 0,10 mol) duoc
hoa tan trong toluen (20 mL) dé thu duoc dung dich 1; hop chét anhydrit c6 cong thitc
[11-7 (28,2g, 0,10g) dugc hoa tan trong toluen (30 mL) dé thu duoc dung dich 2;

(2) Dung dich 1 dugc thém vao dung dich 2, va vi véy hdn hop thu duge duge
khudy trong khi 1am néng dén nhiét d6 80°C va sau d6 dugc gitt ¢ nhiét do 80°C trong
hai gio. Sau khi két thuc phan (g, loai bo toluen bing cach cb ddc trong chan khong dé
thu duoc hop chit I-7.

Dic trung phd NMR ciia hop chét I-7: '"H NMR(500 MHz, CDCly), & 10,58 (1H),
5,48(2H), 5,43(2H), 5,21(1H), 4,91(1H), 3,31(4H), 3,02(1H), 2,70(2H), 2,33(2H),
2,0(4H), 1,94(2H), 1,84Q2H), 1,44(4H), 1,33(2H), 1,30(2H), 1,302H), 1,29(2H),
1,26(8H), 0,94(6H), 0,88(3H), 0,79(6H).

13C NMR(500 MHz, CDCl3), & 1784, 170.8, 135,6(2C), 129,3(2C), 128.9, 128 3,
55,5(2C), 39,9(2C), 37,4, 33,0, 31,9, 29.9, 29,7, 29,7, 29,6, 29,6, 29,3, 27,7, 27,3,
26,8(2C), 26,7(2C), 22,7, 14,3(2C), 14,1, 11,7(2C).

Vidu8

Vi du nay dé cap dén hop chét I-8 c6 cong thic I, co cAu tric sau:

17
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\/\/Q / Gt
N __coon
(CHy),
0

-8

Hop chat I-8 dugc didu ché bang quy trinh tdng hop sau:

) o OYO \/\/Q \"/( CgHyy

NH (CHy), _COOH
\/\/D/ I,
| o

CgH,;
Cong thirc 11-8 Cong thire 111-8 Cong thurc 1-8
(1) Amin béc hai N,N-dihydrocacbonyl c6 cong thirc 11-8 (24,2 g, 0,10 mol) dugc
hoa tan trong toluen (20 mL) dé thu duoc dung dich 1; hop chét anhydrit dexenyl
glutaric c6 cong thirc I1I-8 (25,4 g, 0,10 mol) dugc hoa tan trong toluen (30 mL) dé thu
duogc dung dich 2;

(2) Dung dich 1 dugc thém vao dung dich 2, va vi vay hdn hop thu dugc duoc
khudy trong khi 1am néng dén nhiét do 80°C va sau d6 duogc gitt ¢ nhiét do 80°C trong
hai gio. Sau khi két thuc phan tmg, loai bo toluen bang cach cd dic trong chan khong dé
thu duoc hop chat I-8.

Pic trung phé NMR ciia Hop chét I-8: 'H NMR (500 MHz, CDCly), 3 10,58 (1H),
5.21(1H), 4,91(1H), 3,25(4H), 3,02(1H), 2,33(2H), 1,94(2H), 1,92(2H), 1,84(2H),
1,55(4H), 1,33(2H), 1,31(4H), 1,30(2H), 1,29QH), 1,26(6H), 1,25(4H), 1,19(4H),
0,99(4H), 0,88(6H), 0,88(3H).

13C NMR (500 MHz, CDCly), § 178,4, 170,8, 128.9, 128.3, 52,4(2C), 37,5(2C),
37.4, 33,0, 32,022C), 31,9, 29,9, 29.8(20), 29,7, 29,7, 29,3(2C), 29,3, 27.7, 27.3,
23,0(2C), 22,7, 14,1(20), 14,1, 11,6(2C).

Vidu9

Vi du nay dé cap dén hop chat I-9 c6 cong thuc I, ¢6 cAu tric sau:

18
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\/\/g / Catla
N.
__coon
(CHp),
o

19

Hop chat I-9 dugc didu ché bang quy trinh tdng hop sau:

(8} CgH.
ls) o / 84417
+ —_—
NH (CHy), N _COOH
\/\/t/ (i,
| o
CgHyy

Cong thirc 11-9 Cong thic 111-9 Cong thuc 1-9

(1) Amin bac hai N,N-dihydrocacbonyl c6 cong thirc I1-9 (24,2 g, 0,10 mol) dugc
hoa tan trong toluen (20 mL) dé thu duoc dung dich 1; hop chét anhydrit dexenyl
pimelic c6 cong thirc I11-9 (28,2 g, 0,10 mol) dugc hoa tan trong toluen (30 mL) dé thu
duoc dung dich 2;

(2) Dung dich 1 dugc thém vao dung dich 2, va vi vay hdn hop thu duge duoc
khudy trong khi lam néng dén nhiét d6 80°C va sau d6 dugc giit & nhiét d6 80°C trong
hai gio. Sau khi két thuc phan tmg, loai bo toluen bang céach co ddc trong chin khong dé

thu dwoc hop chét I-9.

Dic trung phd NMR ciia hop chét I-9: 'H NMR (500 MHz, CDCly), 6 10,43 (1H),
5.21(1H), 4,91(1H), 3,25(4H), 3,02(1H), 2,21(2H), 1,94(2H), 1,92(2H), 1,55(2H),
1,55(4H), 1,54(2H), 1,33(2H), 1,31(4H), 1,30Q2H), 1,302H), 1,29(2H), 1,26(8H),
1,25(1H), 1,25(4H), 1,19(4H), 0,99(6H), 0,88(6H), 0,88(3H).

13C NMR (500 MHz, CDCl;), § 178,4, 1708, 130,9, 128,8, 52,4(2C), 38.0,
37,5(2C), 34,5, 34,0, 32,02C), 31,9, 29,9, 29,8(2C), 29,7, 29,7, 29.6, 29,6, 29,3,
29,3(2C), 27,3, 25,9, 24,4, 23,0(2C), 22,7, 14,1(2C), 14,1, 11,6(2C).

Vi du 10

Vi du nay d& cap dén hop chit I-10 ¢6 cong thic I, ¢6 ciu tric sau:
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Hop chit I-10 dugc didu ché bing quy trinh tong hop sau:

G 4 o ° o . A /
mﬂ E«?Hj' /\i:/(v)/\/\l‘“ __COOH

C.H,

(CHy)qo
(0]
CHs

Cong thirc-10 Cong thirc 111-10 Cong thirc I-10

(1) Amin bac hai N,N-dihydrocacbonyl c6 cong thirc II-10 (29,4¢, 0,10 mol) dugc
hoa tan trong toluen (20 mL) dé thu duoc dung dich 1; Hop chit anhydrit dexenyl
pimelic c6 cong thirc III-10 ((30,8 g, 0,10 mol) dugc hoa tan trong toluen (30 mL) dé
thu dugc dung dich 2;

(2) Dung dich 1 dugc thém vao dung dich 2, va dung dich da tron dugc khudy
trong khi lam néng dén nhiét do 80°C va sau d6 dugc giit ¢ nhiét do 80°C trong hai gio.
Sau khi két thuc phan g, loai bo toluen bang céach cd ddc trong chan khong dé thu
dwoc hop chit I-10.

Pic trung phd NMR ciia Hop chét I-10: 'H NMR (500 MHz, CDCly), 6 10,18 (1H),
521(1H), 4,91(1H), 3,18(4H), 3,02(1H), 2,87(2H), 2,46(4H), 2,21(2H), 1,94(2H),
1,55(2H), 1,54(2H), 1,52(4H), 1,44(4H), 1,38(2H), 1,33(2H), 1,30(2H), 1,29(4H),
1,29(4H), 1,29(4H), 1,27(4H), 1,26(2H), 1,26(2H), 1,26(2H), 1,26(4H), 1,25(2H),
1,25(2H), 1,29(2H), 0,93(3H).

13C NMR (500 MHz, CDCLy), & 1784, 170,8, 128.9, 130,9, 83,7(2C), 68,6(2C),
50,0(2C), 38,0, 34,8, 34,0, 32,1, 29,9, 29,6, 29,6, 29,6, 29,3, 29,3, 29,3(2C), 29,3(2C),
29.0,28,7(2C), 28,7(2C), 28,4(2C), 27,0, 27,02C), 24,7, 22,8, 18,4(2C), 14.,2.

Vidu 11

Vi du nay dé cap dén hop chat I-11 c6 cong thuc 1, hop chit nay c6 céu tric sau:
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C16H33

MN /COOH
Z “ (CHps

I-11

Hop chét I-11 duogc didu ché theo quy trinh tbng hop nhu sau:

m le) OYO m / Ci6Hss
(CHy)¢
%\H{\/NH ? ) N\/N (c H/Z)SOOH

O
Ci6H33

Cong thic 1-11  Cong thirc 11-11 Cong thue I-11

(1) Amin bac hai N,N-dihydrocacbonyl c6 cong thirc 1-11 (51,3 g, 0,10 mol) dugce
hoa tan trong toluen (20 mL) dé thu dugc dung dich 1; hop chit anhydrit dexenyl
pimelic c6 cong thirc ITI-11 (42,0 g, 0,10 mol) dwgc hoa tan trong toluen (30 mL) dé thu
duoc dung dich 2;

(2) dung dich 1 dugc thém vao dung dich 2, va dung dich d& tron dugc khuéy trong
khi 1am nong dén nhiét do 80°C va sau d6 dugc gift & nhiét do 80°C trong hai gio. Sau
khi két thiic phan tng, loai bo toluen bang cach co dic trong chan khong dé thu dugc
Hop chatI-11.

Dic trung phd NMR cita hop chat I-11: 'HNMR (500 MHz, CDCls), § 10,58 (1H),
5.21(1H), 4,91(1H), 3,18(4H), 3,02(1H), 2,87(2H), 2,46(4H), 2,21(2H), 1,94(2H),
1,55(2H), 1,54QH), 1,52(4H), 144(4H), 1,33(2H), 1,33(2H), 1,30(2H), 1,30(2H),
1,29(2H), 1,29(4H), 1,29(4H), 1,26(20H), 1,26(40H), 1,25(2H), 1,25(2H), 0,88(3H).

13C NMR (500 MHz, CDCly), 5 178.4, 170,8, 130,9, 128.8, 83,7(2C), 68,6(2C),
50.0(2C), 38,0, 34,8, 34,0, 31,9, 29,9, 29,9, 29,7, 297, 29.6(8C), 29,6(16C), 29,3,
29.3(4C), 29,0, 29,0, 28,7(6C), 27,3, 27,0(2C), 24,7, 22,7, 18,42C), 14,1.

Vi du 12

Vi du nay dé cap dén hop chat I-12 ¢6 cong thic I, co chu tric sau:
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/\H{j 7

/\H/\/ N _~COooH
26 (CH)

Hop chat I-12 duoc diéu ché bing quy trinh tong hop sau:

o)
[s) o C4H9
Y L - ey
/\H/\/NH (CHy /\(\/)/\/N _~COOH
26 | 2 (CHy)
o
C,4Hy

congthircll-12  Cong thirc 1lI-12 Cong thirc1-12

(1) Amin bac hai N,N-dihydrocacbonyl c6 cong thire I11-12 (84,9 g, 0,10 mol) dugc
hoa tan trong touluen (20 mL) dé thu dugc dung dich 1; hop chét anhydrit dexenyl
pimelic c6 cong thirc I1I-12 (18,0 g, 0,10 mol) dugc hoa tan trong toluen (30mL) dé thu
dugce dung dich 2;

(2) Dung dich 1 duoc thém vao dung dich 2, va dung dich da trén dugc khqu
trong khi lam nong dén nhiét d6 80°C va sau d6 duoc giit & nhi€t do 80°C trong hai gio.
Sau khi két thic phan Gng, loai bo toluen bang cach c6 ddc trong chan khong dé thu
‘dugc hop chat I-12.

Pic trung phd NMR ciia hop chit I-12: 'H NMR (500 MHz, CDCl;), & 10,88 (1H),
3,80(1H).

3,18(4H), 2,77(2H), 1,96(2H), 1,52(4H), 1,44(2H), 1,30(2H), 1,29(104H),
1,28(4H), 0,89(3H), 0,88(6H).

13C NMR (500 MHz, CDCly), & 177,3, 173,6, 84,5, 78,6, 49,0(20), 35,2, 31,2,
29,0(2C), 27,0, 22,4(2C), 22,1(52C), 21,5, 18,4, 14,1(2C), 13,2.

Vi du 13

Vi du nay dé cap dén hop chét I-13 ¢6 cong thirc I, hop chét nay c6 ciu tric sau:
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__coon
(CHps

CasHsy
10
N.
/\H{D/

o

I-13

Hop chét I-13 duge didu ché bing quy trinh tong hop sau:

(¢} CasHs7
o o
10 + ? 7% —_—

10
—(CHys N _-COOH
/\H{D/ (CHy)s
o

Coéng thic I-13  Cong thuc 1H1-13 Cong thue I-13

(1) Amin béc hai N,N-dihydrocacbonyl c6 cong thirc IT-13 (42,9 g, 0,10 mol) duoc
hoa tan trong toluen (20 mL) dé thu duoc dung dich 1; hop chét anhydrit dexenyl
pimelic c6 cong thirc ITI-13 (61,8 g, 0,10 mol) dugc hoa tan trong toluen (30 mL) dé thu
dugce dung dich 2;

(2) Dung dich 1 dugc thém vao dung dich 2, va vi vdy hon hop thu duge duge
khudy trong khi 1am néng dén nhiét d6 80°C va sau d6 dugc git & nhiét do 80°C trong
hai gior. Sau khi két thiic phan tmg, loai bo toluen bang céch c6 dic trong chan khong dé

thu dugc hop chat I-13.

Pic trung phd NMR cua hop chat I-13: "H NMR (500 MHz, CDCls), § 10,58 (1H),
3,25(4H), 2,27(1H), 2,21(2H), 1,92(2H), 1,55(4H), 1,54(2H), 1,49(4H), 1,33(2H),
1,26(96H), 1,25(12H), 1,19(4H), 0,99(6H), 0,88(9H).

13 NMR (500 MHz, CDCL3), § 178,4, 173 8, 52,3(2C), 42,4, 37,5(2C), 34,0, 33,1,
33,0, 32,3(2C), 31,9, 31,92C), 29,92C), 29,8(2C), 29,7, 29,6(36C), 29,4, 29,3(2C),
29.2(2C), 29,0, 27,1(2C), 26,4(2C), 24,7, 22,8, 22,7(2C), 14,1(2C), 14,0, 11,6(2C).

Vi du 14

Vi du nay d& cap dén hop chét I-14 c6 cong thic I, ¢6 cAu tric sau:
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18H37

C
COOH
-
(CHps

L
N

I-14

Hop chét I-14 dugc didu ché bang quy trinh téng hop sau:

CsH:
o o) o 1837
4 + —_— 4
NH N
W 1
2

(CHy); _-COOH
/\H/t/ ©1,
o

CysHsy
Cong thircI-14  Cong thirc 11l-14 Cong thurc 1-14

(1) Amin bac hai N,N-dihydrocacbonyl c6 cong thire 11-14 (27,0 g, 0,10 mol) dugc
hoa tan trong toluen (20 mL) dé thu duoc dung dich 1; hop chét anhydrit dexenyl
pimelic c6 cong thirc I1I-14 (41,0 g, 0,10 mol) dugc hoa tan trong toluen (30 mL) dé thu
dugc dung dich 2;

(2) Dung dich 1 dugc thém vao dung dich 2, va dung dich da tron dugc khuéy
trong khi 1am nong dén nhiét dd 80°C va sau d6 duoc gilt ¢ nhi€t do 80°C trong hai gio.
Sau khi két thiic phan tng, loai b toluen bing céach cd dic trong chan khong dé thu
dugc hop chat I-14. »

Dic trung phd NMR ctia Hop chét I-13: 'H NMR (500 MHz, CDCly), 10,58 (1H),
3.25(4H), 2,33(2H), 2,27(1H), 1,92(2H), 1,55(4H), 1,54(2H), 1,49(4H), 1,26(22H),
1,25(10H), 1,19(4H), 0,99(6H), 0,88(9H).

13C NMR (500 MHz, CDCls), 8 178,4,173,8, 52,3(2C), 42,1, 37,5(2C), 33,6, 33,1,
32,3(2C), 31,9, 31,8, 29,9, 29,8(2C), 29,6(13C), 29,5(2C), 29.3,29,2,27,1,26,4, 24,4,
22.8,22,7(2C), 14,2, 14,1(2C), 11,6(2C).

Vidu 15

Vi du nay dé cap dén hop chét I-15 c6 cong thuc I, ¢6 cAu trac sau:
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Cl\/\/g / oty
a N __~coon
(CHy),
o

I-15

Hop chit I-15 dugc diu ché bing quy trinh tong hop sau:

Cl \/\)i’ J CsHyy
N
(

o
Cl o )
+ —_—
a NH (CHy), a _COOH
\/\/D/ Cliy,
| o

CgHyy

Céng thirc 11-15  Cong thire 11-15 Cong thurc I-15

(1) Amin bac hai N,N-dihydrocacbonyl c6 cong thirc II-15 (28,3 g, 0,10 mol) duoc
hoa tan trong toluen (20 mL) dé thu dugc dung dich 1; hop chét anhydrit dexenyl
pimelic ¢6 cong thue I1I-15 (28,1 g, 0,10 mol) dugc hoa tan trong toluen (30 mL) dé thu
dugc dung dich 2;

(2) Dung dich 1 dwgc thém vao dung dich 2, va dung dich da tron dugc khudy
trong khi 1am néng dén nhiét d6 80°C va sau d6 dwoc gitt & nhiét d6 80°C trong hai gid.
Sau khi két thuc phan tmg, loai bo toluen bang cach cb dic trong chan khong dé thu
dwoc hop chat I-15.

Dic trung phd NMR ctia hop chat I-15: "TH NMR (500 MHz, CDCls), & 10,58 (1H),
521(1H), 4,91(1H), 3,74(4H), 3,25(4H), 3,02(1H), 2,21(2H), 1,94(2H), 1,92(2H),
1,55(10H), 1,54(2H), 1,33(2H), 1,30(2H), 1,29(2H), 1,26(6H), 1,25(2H), 1,19(4H),
0,99(4H), 0,88(3H).

3BC NMR (500 MHz, CDCls), & 178,4, 170,8, 130,9, 128,8, 52,4(2C), 45,0(2C),
38,0, 36,7(2C), 34,5, 34,0, 31,9, 30,5(2C), 29,9, 29,8(2C), 29,7, 29,6, 29,4(2C), 29.3,
27,3,25,9,24,4,22.7,14,1,11,6(2C).

Vidu so sanh 1

Vi du so sanh 1 d& cap dén hop chét I-d1 ¢6 cong thiic I-d1, hop chét nay c6 cau

truc sau:
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/g / CioHny
N __coon
(CHy),
o

I-d1

Hop chit I-d1 duoc didu ché bang quy trinh téng hop sau:

o o o CioHzy
/Q . Y . /
NH (CHp),
/Q/ | N - COOH
/‘i/ (CHy),

CyoHzy o

Cong thucll-d1  Cong thirc IlI-d1 Cong thire 1-d1

(1) Amin bac hai N,N-dihydrocacbonyl c6 cong thirc I-d1 (15,7 g, 0,10 mol) dugc
hoa tan trong toluen (20 mL) dé thu dugc dung dich 1; hop chét anhydrit c6 cong thirc
I11-d1 (28,2 g, 0,10 mol) dugc hoa tan trong toluen (30 mL) dé thu duoc dung dich 2;

(2) Dung dich 1 dugc thém vao dung dich 2, va vi vay hdn hop thu duge duge
khqu trong khi lam néng dén nhiét d6 80°C va sau d6 dugc giit ¢ nhiét do 80°C trong
hai gid. Sau khi két thiic phén tmg, loai bo toluen bang cach c6 ddc trong chan khong dé

thu duoc hop chét I-d1.

Pic trung phd NMR cua hop chét I-d1: 'H NMR (500 MHz, CDCL), § 10,58 (1H),
521(1H), 4,91(1H), 3,02(1H), 3,004H), 2,33(2H), 2,12(2H), 1,94(2H), 1,84(2H),
1,55(4H), 1,33(2H), 1,31(2H), 1,30(2H), 1,29(2H), 1,26(8H), 0,99(6H), 0,93(6H),
0,88(3H).

13C NMR (500 MHz, CDCly), & 178.4, 170,8, 128,9, 128,3, 54,6(2C), 374,
33,0(2C), 32,9, 31,9, 29,9, 29,7, 29,7, 29.6, 29,6, 29,3, 28,2(2C), 27,7, 27.3, 22,7,
18,1(20), 14,1, 11,3(2C).

Vi du so sanh 2

Vi du so sanh 2 dé cap dén hop chét I-d2 ¢6 cong thie I-d2, c6 chu tric sau:
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S

o
I-d2

Hop chét I-d2 dugc diéu ché bang quy trinh tong hop sau:

o
| ovo )\/\/ | \"J\/
+ —_— N COOH
NH

Coéng thirc II-d2  Cong thirc [11-d2 Cong thirc I-d2

(1) Amin bac hai N,N-dihydrocacbonyl ¢ cong thirc I-d2 (11,5 g, 0,10 mol) dugc
hoa tan trong toluen (20 mL) dé thu dugc dung dich 1; hop chét anhydrit c6 cong thic
I1-d2 (11,4 g, 0,10 mol) dugc hoa tan trong toluen (30 mL) dé thu dugc dung dich 2;

(2) Dung dich 1 dugc thém vao dung dich 2, va vi vay hdn hop thu duge dugc
khudy trong khi 1am néng dén nhiét 36 80°C va sau d6 dugc gift & nhiét d6 80°C trong
hai gio. Sau khi két thiic phan (g, loai bo toluen bang cach c6 dic trong chén khong dé
thu dugc hop chat I-d2.

Dic trung phd NMR ctia hop chit I-d2: "H NMR (500 MHz, CDCls), § 10,38 (1H),
3,18(2H), 2,94(3H), 2,86(1H), 2,56(2H), 1,52(2H), 1,62(1H), 1,19(2H), 1,17(3H),
0,91(6H).

BC NMR (500 MHz, CDCly), § 177,3, 175,5, 52,4, 40,9, 37,0, 36,7, 36,3, 278,
24,7,23,2(2C), 17.2.

Vi du so sanh 3

Vi du so sanh 3 dé cap dén hop chét I-d3 c6 cong thirc I-d3, hop chét nay c6 céu

\/ﬁ /
NP N __-coon

(CHy),

trac sau:

CioHyy

1-d3
Hop chat I-d3 dugc diu ché bang quy trinh tong hop sau:
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\/\I o 0740 \/\‘ J Crotl
N (CHp),
NN H | \/\/N (CszCOOH
CioHz; °
Coéng thic lI-d3  Cong thire 111-d3 Coéng thac I-d3

(1) Amin bac hai N,N-dibutyl c6 cong thirc I-d3 (12,9 g, 0,10 mol) dugc hoa tan
trong toluen (20 mL) dé thu duoc dung dich 1; hop chét anhydrit c6 cong thirc ITI-d3
(28,1 g, 0,10 mol) dugc hoa tan trong toluen (30 mL) dé thu dugc dung dich 2;

(2) Dung dich 1 dugc thém vao dung dich 2, va dung dich da tron dwoc khudy
trong khi 1am nong dén nhiét d6 80°C va sau d6 giir ¢ nhict 4o 80°C trong hai gi¢. Sau
khi két thic phan ung, loai bo toluen bang cach c6 dic trong chan khong dé thu duoc
hop chét I-d3.

Pic trung phd NMR cta hop chét I-d3: 'H NMR (500 MHz, CDCls), 8 10,58 (1H),
521(1H), 4,91(1H), 3,02(1H), 3,18(4H), 2,33(2H), 1,94(2H), 1,84(2H), 1,52(4H),
1,33(2H), 1,31(4H), 1,30(4H), 1,29(2H), 1,26(8H), 0,99(6H), 0,88(3H).

13C NMR (500 MHz, CDCls), § 178,4, 170,8, 128,9, 128,3, 49,7(2C), 37,4, 33,0,
30,02C), 31,9, 29,9, 29,7, 29,7, 29,6, 29,6, 29,3, 27,7, 27,3, 20,1(20), 22,7, 14,1,
13,8(2C).

Vi du thir nghiém 1

Thit nghiém lam giau cic nguyén t6 dit hiém

(1) Céc hop chét dwoc didu ché trong cac vi du tir 1 dén 15 trén ddy va cac vi du so
s4nh tir 1 dén 3 14n luot dugc sit dung véi trong luong (6,6, 5,9, 6,6, 6,6, 6,1, 6,6, 6,6,
6,24,6,97,7,8,11,66, 128, 13,01, 8,55, 7,3 va 5,53, 3,0, 53) g

(2) Céc chat chiét trén day duoc 1an luot tron v6i 0,96 mL 10,8 mol/L dung dich
nuée natri hydroxit, va duge xa phong héa ¢ nhiét d§ 25°C trong 5 phut dé thu duoc
chit 16ng nhét cla cac chét chiét da xa phong héa v6i mirc do xa phong hoa 80%.

(3) O nhiét do phong, chét long nhét ciia chét chiét da xa phong héa dugc tron v6i
2000 mL dung dich chiét dat hiém ion trong thoi gian lam giau 1a 0,5 gio. Dung dich

chiét dat hiém loai ion chira 15 nguyén t6 dAt hiém bao goém lantan, xeri, praseodym,
28
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neodym, samari, europi, gadolini, tebi, dysprosi, holmi, erbi, tuli, yterbi, luteti va ytri,

vé6i tng néng d6 mol 12 0,00636mol/L, pH=6,0. Po ndng do cia cac ion d4t hiém trong

pha nudc trude va sau khi 1am giau, va tinh tong ty 16 1am giau cua cac ion dat hiém E%.

Céc két qua thir nghiém cu thé (tbng ty 1€ 1am gidu cia cac ion dAt hiém) duoc thé

hién trong Bang 1:

Bang 1
Vidul Vidu?2 Vidu3 Vidu4 Vidu5 Vidu6
Danh muc
Téng ty 1&
) 97,5 98,4 98.5 97,5 98.9 98,6
lam giau E%
Danh muc Vidu7 Vidu8 Vidu9 Vidul0 |Vidull |Vidul2
Téng ty 1&
lam giau E% | 987 98,9 98,9 96,3 95,6 99,5
Vi du so | Vi dﬁ so| Vi du so
Danh muc Vidul3 |Vidul4 |Vidul5
sanh 1 sanh 2 sanh 3
Téng ty 1€
) 98,5 96,7 97,7 94,5 92,7 93,6
lam giau E% _

Tir bang trén c6 thé thdy ring, ty 1¢ 1am gidu caa Axit N,N-dihydrocacbonyl amit
carboxylic dugc didu ché theo cac vi du tir 1 dén 15 1a trén 95%, trong khi tong ty 1& 1am

giau cia axit N,N-dihydrocacbonyl amit carboxylic trong cac vi du so sanh tur 1 dén31a

dudi 95%. Do vay, axit N,N-dihydrocacbonyl amit carboxylic theo sang ché c6 thé

duge ding 1am chat chiét dé 1am gidu cac nguyén t5 dAt hiém tir nguyén liéu tho chua

c4c cAc nguyén t6 dit hiem nong d6 thap véi hiéu qua lam giau tot hon.

Vi du thir nghiém 2

Thir nghiém tach ion ytri
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(1) Céac hop chét duoc didu ché trong cac Vi du tir 1 dén 15 trén day va Vi du so
sanh 1 1an luot duge diéu ché thanh cac dung dich chiét; cu thé, cac chét chiét dugc diéu

30/41

ché trong cac Vidu 1 dén 15 va Vi du so sanh 1 duogc 14y 14n luot theo trong luong 6,68,

5,9g, 6,6g, 6,6g, 6,1g, 6,62, 6,68, 6,24g, 6,97g, 7,82, 11,668, 12,8g, 13,01g, 8,55g, 7,3¢g
va 5,53g, 3,0g, 5,3g; toluen dugc léy lan luong theo trong lugng 18.4g, 19,1g, 18,4g,
18,4g,18,9g, 18,4g, 18,4g, 18,76g, 18,03g, 17,2g, 13,34g, 12,2g,12,99¢g,16,45¢,17,7g
va19,47g,22,0g,19,7g; hai hop chét trén day dugc tron dé thu dvoc dung dich chiét véi
ndéng do 0,52 mol/L.

(2) Vi véy cac dung dich chiét d3 thu dugc dugc tron trong Gng véi 0,96 mL 10,8
mol/L dung dich nuée natri hydroxit va duoc xa phong héa & nhiét do 25°C trong 5 phut
& thu dugc cac dung dich chiét da xa phong héa v6i mirc d6 xa phong hoa 1a 80%.

(3) O nhiét do phong, 25 mL dung dich chiét da xa phong héa va 25 mL dung dich
d4t hiém da tron duoc tron va chiét trong 0,5 git. Dung dich dt hiém d3 tron chia 15
nguyén t6 dAt hiém bao gém lantan, xeri, praseodym, neodym, samari, europi, gadolini,
tebi, dysprosi, holmi, erbi, tuli, yterbi, luteti va ytri Vol néng d6 13 0,020 mol/L cho mbi
nguyén tb. Po ndng d6 ciia cac ion d4t hiém trong pha nuée trude va sau khi tach va tinh
hé s6 tach twong déi ALy ciia mbi ion dét hiém (Ln) twong déi véi ion ytri (Y).

Céc két qua thir nghiém cu thé (hé s tach tuong ddi By clia cac ion d4t hiém (Ln)

twong déi véi cac ion ytri (Y)) dugc thé hién & Bang 2.

Bang 2
5 La/ | Ce/ | Pr/ |Nd/|Sm |Eu/ |Gd/|Tb/ | Dy/ |Ho/ | Er/ | Tm | Yb/ | Lu/
WYy oy |y |y |y |y |y Y Y |Y |Y |/ |Y |Y

1,1 |12 1,7 [2,0(3,0(29 (21 (22 |23 |23 (24|25 |28 |3]
Vidul

0 9 |2 1 6 5

1,1 |12 ]1,7 12,0 3,0 (29 (21 (22|22 24125 128 |31
Vidu?2 2,3

2 7 |2 6 1 6 8 7 9 7 5 0

1,1 |13 1,7 (2,013,029 (21122 (22|23 |24 25|28 |31
Vidu3

1 0 |2 1 8 6 5 4
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3141

1,0 [1,2 | 1,7 12,0 [3,0 2,9 2,1 |2,2 23 (24 12,5 (2,8 |3,1
Vidu4 2,3

9 |9 2 6 1 6 9 8 8 4

1,1 1,2 11,7 12,0(3,0{29 (21 (22 (22 (23 (24|25 |28 |3,
Vidus

2 |7 2 6 1 9 7 7 5 1

L1 1,3 1,7 12,0(301(29 (22 (222323 |24 |26 3,1
Vidu6 2,9

3 0 |3 7 12 8 9 9 7

1,1 1,3 (1,7 12,01(3,0(29 (22222323 |25 26|29 |3,1
Vidu7

4 1 3 7 2 8 0 9 0 1 9

1,1 1,2 11,7 12,0 (3,029 (21 (22 (23 (23 |24 |25 |28 |3,1
Vidu8 ‘

0 |9 2 6 1 8 6 0 9 8 9 8 5

12113 11,8 12,003,029 (21 (22|23 |24 2526 (29 |33
Vidu9 |1 2 2 8 2 8 2 1 1 7 5
Vi dul1,1 (1,2 (1,7(20 (3029|2222 (23|24 |25 |25 |28 |3.]
10 0 3 7 9 6 3 0 6 |3 1
Vi du|l,1 13|18 (2030129 (21 |22 (23|24 (24|25 |28 |31
11 3 2 0 5 3 1 6 3
Vi du|1,0 |13 |1,7 (2,0 (3,0 (30|21 |22 (23 |24 (24|25 |28 |3,1
12 8 3 3 7 |4 0 5 2 1 9 8
Vi du|l,1 |13 1,7 (20130129 |21 |22 (2324|2425 |28 |31
13 6 0 4 3 9 9 8 9
Vi du|l,1 |1,3|1,7 (20 (30129 (2222 (23 |24 (2,526 |29 |32
14 4 19 7 8 9 6 3 1 6 1 7
Vi du|l12 |13 |1,7 {2,031 (3,022 |22 (23 |24 |25 |26 (29 |32
15 8 5 5 2 2 4 7 2 4 8 1 9
Viduso|0,9 |1,2 |1,6 [1,8 129 [2,9 |21 |22 (22 (22|23 |24 |28 |30
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sanh1 |8 |2 |0 |4 |5 |3 |5 |2 1 6 |2 |9 |3 7

Viduso|0,8 [1,0 |1,4 |1,7 {29 (29 |21 2,1 |2,0 |20 |21 2,5 12,7 3,0

sanh2 |8 |5 |8 |9 1 2 |0 |5 |6 |4 |7 |0 |7 |6

Viduso|1,0 |1,2 [1,5 [1,7 |29 |29 |21 |22 |21 |21 |22 24 12,8 3,0

sanh 3 | 3 1 5 |8 |2 (3 |4 1 7 19 |5 |7 |2 8

Tir bang 2 c6 thé thiy rang hé sb tach (Bryy) cua axit N,N-dihydrocacbonyl amit
carboxylic cita cac vi du tir 1 dén 15 cho m&i nguyén t At hiém 12 cao hon so v6i hé s6
trong cac vi du so sanh tir 1 dén 3. Axit N,N-dihydrocacbonyl amit carboxylic dugc xac
dinh theo sang ché c6 thé tach va tinh ché nguyén 6 ytri t6t hon tir cac nguyén liéu tho
d4t hiém d4 tron.

Vi du thir nghiém 3

Thit nghiém d4 6n dinh

Do 6n dinh cia hop chat I-1 diéu ché dugc trong Vi du 1 trén ddy duoc thir nghiém
theo quy trinh sau: Hop chét I-1 duge diéu ché thanh dung dich chiét bang cach hoa tan
50,9g cua hop chét I-1 trong 100 mL toluen dé didu ché dung dich chiét c6 nong do 1a
1,0mol/1; 50 mL dung dich chiét va 50 mL dung dich axit hydrocloric c6 néng do 6
mol/L dugc tron va khudy trong 15 ngdy, va 50 mL dung dich chiét khac va 50 mL dung
dich natri hydroxit co néng do 6 mol/L dugc tron va khuéy trong 15 ngay, va d6 ty 1€
hao hut chét chiét trong c hai hop chét duoc thir nghiém bﬁng NMR. Db 6n dinh ciia
hop chit theo cac vi du tir 2 dén 15 va céac vi du so sanh dugc thir nhiém theo phuong
phép tuong tu nhu v6i hop chit I-1;

Céc két qua thir nghiém cu thé (ty 18 hao hut chat chiét trong moi trudng axit

hydrocloric va moi truong kidém 16ng) dwoc thé hién trong Bang 3 duéi day:

Bang 3

Trong moi truong axit
Danh muc hydrocloric, ty 1¢ hao hut
chét chiét (%)

Trong moi truong kiém long,
ty 1¢ hao hut chét chiét (%)
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Vidul 0,04 0,06
Vidu 2 0,04 0,06
Vidu 3 0,04 0,06
Vidu 4 0,04 0,06
Vidu5 0,04 0,06
Vidu 6 0,05 0,07
Vidu 7 0,04 0,06
Vibdu 8 0,05 0,07
Vidu9 0,04 0,06
Vidu 10 0,04 0,06
Vidu 11 0,04 0,06
Vidu 12 0,02 0,05
Vidu 13 0,04 0,07
Vidu 14 0,03 0,06
Vidu 15 0,04 0,07
Vidusosanh1l | 0,07 0,08
Vidusosanh2 | 0,07 0,09
Vidusosanh3 | 0,06 0,08

Co6 thé thdy tir dit liu thir nghiém trong Bang 3 rang, ty 1 hao hut axit
N,N-dihydrocacbonyl amit carboxylic trong méi truong axit hydrocloric 1a du6i 0,05%;

va ty 1é hao hut trong mdi truong long natri hydroxit la dudi 0,07%. Do vay, axit
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N,N-dihydrocacbonyl amit carboxylic dugc didu ché theo sang ché c6 @6 on dinh hoa

hoc tuyét voi va ¢ thé chiu dugc axit manh va kiém manh ma khong bi phan hiy.

Nguoi ndp don tuyén bd ring phuong phép didu ché va sir dung axit
N,N-dihydrocacbonyl amit carboxylic theo sang ché duoc minh hoa béi cac vi du trén
day, nhung sang ché chi khong gi6i han & cac vi du nay, didu nay khong c6 nghia la
sang ché chi nén dugc thuc hién bang cach dya vao céc vi du trén day. Nguoi ¢ hiéu
biét trung binh trong linh vuc k¥ thuét trong Umg nén hidu ring bt cir sy cai tién nao
vé6i sang ché, su thay thé twong duong cta cic nguyén liéu tho, b sung céc thanh phan

phu, lya chon cac phuong 4n cu theé v.v. s& thudc pham vi béao hd vabdc 10 cia sang che.
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Yéu cau bao ho

1. Hop chit axit N,N-dihydrocacbonyl amit carboxylic c6 cAu tric ¢6 cong thic I:

R, R
/N _COOH
R, (CHy),
o)
Cong thuc I

trong do, mdi Ry va R, doc 14p 14 C6-C30 hydrocacbonyl mach thing hoic mach
nhanh, bdo hoa hodc khéng bio hoa, va dugc thé hodc khong dugc thé, va trong
C6-C30 hydrocacbonyl dugc thé, nhém thé 12 halogen.

R3 12 C6-C30 hydrocacbonyl mach thang hoic mach nhanh, bdo hoa hodc khong
bao hoa, va khong dugc thé;

N 1a s6 tw nhién tir 1 dén 10.
2. Hop chét axit N,N-dihydrocacbonyl amit carboxylic theo diém 1, trong d6, mdi R,
va R, doc 1ap 1a C6-C18 hydrocacbonyl mach thing hodc mach nhanh, bdo hoa hodc
khong bio hoa, va duge thé hozc khong duge thé.
3. Hop chét axit N,N-dihydrocacbony! amit carboxylic theo diém 1 hoic 2, trong d6
mdi R; va R, d6c 14p 14 C6 hydrocacbonyl mach thing hodc mach nhanh, béo hoa hoic
khong bio hoa va khong dugc thé.
4. Hop chét axit N,N-dihydrocacb’onyl»amit carboxylic theo diém 1, trong d6 mdi Ry
va R, doc 1ap 12 C6-C30 hydrocacbonyl mach nhénh, bdo hoa hoac khong bao hoa va
khong dugc thé.
5. Hop chét axit N,N-dihydrocacbonyl amit carboxylic theo diém 4, trong d6, mdi R,
va R, doc 1ap 12 C6-C10 hydrocacbonyl mach nhanh, bdo hoa hodc khong bao hoa, va
khong duoc thé.
6. Hop chat axit N,N-dihydrocacbonyl amit carboxylic theo diém 1, trong d6 méi R,
va R, doc 14p 1a C6-C30 alkyl mach théng hoic mach nh4nh va khong dugc thé.
7. Hop chit axit N,N-dihydrocacbonyl amit carboxylic theo diém 6, trong d6 moi R,
va R, doc 1ap 1a C6-C18 alkyl mach thing hoic mach nhénh va khong dugc thé.
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8. Hop chét axit N,N-dihydrocacbonyl amit carboxylic theo diém 7, trong d6 mdi R1
vaR2 doc 1ap 12 C6-C10 alkyl mach thing hoic mach nhanh va khong duoc thé.

9. Hop chét axit N,N-dihydrocacbonyl amit carboxylic theo diém 1 hoic 2, trong d6n
14 s6 tur nhién tir 1 dén 6.
10. Hop chét axit N,N-dihydrocacbonyl amit carboxylic theo diém 1 hoic 2, trong d6

)

7

mdi R; va R, doc lap 1a a , trong d6 2<a+b<10, iLL 1a vi tri lién Kkét.
11. Hop chét axit N,N-dihydrocacbonyl amit carboxylic theo diém 1 hoic 2, trong d6
R, va R, doc 1ap 13 nhom bit ky dwgc chon tir nhom bao gdm céc nhém sau day, trong

iL‘ 13 vi tri lién ket

2y,
S I
A~
e

12. Hop chét axit N,N-dihydrocacbonyl amit carboxylic theo diém 1 hoic 2, trong d6
R; duoc chon tir C6 hydrocacbonyl mach théng hodc mach nhanh, bdo hoa hodc
khong bdo hoa, va khong dugc thé; 6t hon 13 C6-C30 hydrocacbonyl mach thing
hodc mach nhanh, bdo hoa hoac khong bdo hoa, va dugc thé hoac khong duoc thé.

13. Hop chét axit N,N-dihydrocacbonyl amit carboxylic theo diém 1 hoic 2, trong d6
R; duoc chon tir C6 hydrocacbonyl mach théng hodc mach nhanh, khéng bao hoa, va
khong dugc thé.
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14. Hop chét axit N,N-dihydrocacbonyl amit carboxylic theo diém 1 hodc 2, trong d6
R; 12 C10alkenyl mach thing.

15. Hop chét axit N,N-dihydrocacbonyl amit carboxylic theo diém 1 hodc 2, trong d6
R3 13 C10-C18alkenyl mach thang.

16. Hop chét axit N,N-dihydrocacbony! amit carboxylic theo diém 1 hoic 2, trong d6

'-LL‘ 1a vi tri

R; 1a nhém bt ky dugc chon tir nhém bao gém cac nhom sau, trong do

lién két,

TS B

7 / CsHy / C5H11/ C6H13/' C7H1%' C8H17/— C9Ii19ﬁ/_C10H21
NV Vv Vv AANS ANAS
[ [ [ I I

CSHII C6H13 C7H15 C8H17

Vel el el il oile

| 7

17. Hop chét axit N,N-dihydrocacbonyl amit carboxylic theo diém 1, trong d6 axit

N,N-dihydrocacbonyl amit carboxylic c6 mot trong cac chu trac bat ky sau:

C1oHzy
/ / CioHy
N COOH
e N COOH
(CHy), e
(CHy);
o

o

CoHy9 CyoHyy
|

12

/M J ot M / et
/\/\/‘\/N '

/COOH N /coou
(CH,), (CHy),

I3 14
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M / CroHzn \/\/Q CroHz
\/\/\/N

COOH COOH
(CHp), (CH;)Z
I-5 I-6
’
\/\/; CyoHz \/\/Q CgH,5
COOH COOH
(CH.)z (CHz)z
= I-8
-7 , ’
H
COOH /COO
(CHv)4 6 (CHp)1o
o
19 I-10
) ’
/ CiH33 // C.Hy
m / %
N COOH
4 N COOH -
1 (CHy)s 2% (CHy)
o o
I-11 T2
’
/\MJ; Culle /\YA; Cutl
COOH COOH
12 (Cﬁz)x (Cﬂz)s
1-14
I ;'
\/\/q Gt
COOH
CH s

I-15
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18. Phuong phap diéu ché axit N,N-dihydrocacbonyl amit carboxylic theo diém bét
ky trong s cac diém tir 1 dén 17 bao gdm buéc:

tron va phan tmg amin bac hai N,N-dihydrocacbonyl c6 cong thirc II va hop chit
anhydrit c6 cong thirc III dé thu dugc axit N,N-dihydrocacbonyl amit carboxylic ¢b

cong thic I, nhu duogc thé hién trong So dd phan g sau:

o R, R,
=N |
H
R—N—R, + _— N _-COOH
CHy, R (CH2
Ry 0
Cong thirc |l Cong thirc Il Cong thirc | 5

trong d6 Ry, R, va R; dugc xac dinh nhu theo diém bt ky trong s6 cac diém tir 1
dén 17, van 12 sb tu nhién tir 1 dén 10;

hodc tron va phan tmg amin bac hai N,N-dihydrocacbonyl c6 cong thirc IT vahop
chit axit carboxylic - monoaxyl clorua c6 cong thic IV dé thu dugc axit
N,N-dihydrocacbonyl amit carboxylic ¢6 cong thirc I, nhu duogc thé hién trong So do
phan tng sau day:

Ry Ry
H a _coon |
R—N—FR, + iy —— N _cooH
Yk Da R/ P <,

Cong thicll  cang thirc IV Cong thic |
trong d6, Ry, R, va R; duge xac dinh theo diém bat ky trong s6 cac diém tir 1 dén
17, va n 12 s6 tu nhién tr 1 dén 10.
19. Phuong phép diéu ché axit N,N-dihydrocacbonyl amit carboxylic theo diém 18,
trong d6 ty 1& mol giita amin bac hai N,N-dihydrocacbonyl c6 cong thirc IT va hop chat
anhydrit ¢6 cong thre I 1a 1: (0,8-1,2).

20. Phuong phép diéu ché axit N,N-dihydrocacbonyl amit carboxylic theo diém 18,
trong d6 ty 1& mol giita amin bac hai N,N-dihydrocacbonyl c6 cong thirc II va hop chat
axit carboxylic - mono axyl clorua c6 cong thuc IV 1a 1: (0,8-1,2).

21. Phuong phap diéu ché axit N,N-dihydrocacbonyl amit carboxylic theo diém 18
hodc 19, trong d6 amin bac hai N,N-dihydrocacbonyl c6 cong thue II va hop chat
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anhydrit c6 cong thirc IIT dugc trén va phan tng & nhiét do nim trong khoang tir 0 °C
dén 125 °C trong tir 0,5 dén 4 gio.

22. Phuong phép diéu ché axit N,N-dihydrocacbonyl amit carboxylic theo diém 18
hoic 19, trong d6 amin béc hai N,N-dihydrocacbonyl c6 cong thirc IT va hop chat axit
carboxylic -mono axyl clorua c6 cong thirc IV dugc tron va phan ing & nhi€t 4o nam
trong khoang tir 0 °C dén 125 °C trong tir 0,5 dén 4 gid.

23. Phuong phép diéu ché axit N,N-dihydrocacbonyl amit carboxylic theo diém 18,
trong d6 amin b4c hai N,N-dihydrocacbonyl c6 cong thirc II va hop chat anhydrit c6
cong thuc III duge tron va dugce phan ung trong diéu kién khong c6 dung méi hodc c6

dung moi.

24. Phuong phép diéu ché axit N,N-dihydrocacbonyl amit carboxylic theo diém 18,

trong d6 amin bac hai N,N-dihydrocacbonyl c6 cong thirc II va hop chat axit
carboxylic - monoaxyl clorua c6 cong thitc IV dugc trén va phan Ung trong diéu kién

khong c¢6 dung moi hodc c6 dung moi.

25. Phuong phép didu ché axit N,N-dihydrocacbonyl amit carboxylic theo diém 18,
dung méi 12 dung méi tro va dugc chon tir mot hodc dang két hop bat ky cia it nhat hai

dung moi trong s6 hexan, diclometan, ete dau mo, toluen, xylen hodc dau hoa.
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