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Linh vue ky thuit dwec dé cip

Sang ché dé& cap dén linh vuc k¥ thuat tdng hop cac hop chét hitu co, va cu thé hon
sang ché @& cap dén phuong phap didu ché va str dung axit N,N-dihydrocacbonyl amino
carboxylic.

Tinh trang k§ thuit ciia sang ché

Céc nguyén té dat hiém ding dé chi 17 nguyén t kim loai, bao gdm 15 lantanoit cé
sb nguyén ti tir 57 dén 71 trong Bang tudn hoan c4c nguyén t6, va scandi c6 s6 nguyén
tir 14 21 va ytri c6 s6 nguyén tir 13 39, c6 céc tinh chit héa hoc twong trr véi lantannoit.
Cac nguyén t6 dt hiém c6 dic tinh tir tinh, quang hoc va dién doc ddo, va dugc goi 1a
“vitamin cong nghiép”. Chung dugc st dung rong rai trong nganh luyén kim, hda dau,
gbm thity tinh, vt liéu nang lugng, cong nghiép quén su va cac linh vuc khéc, va 1a cac
nguyén liéu th6é co ban quan trong cho su phat trién cua x3 hoi lodi ngudi.

Hién nay, viéc khai thac cac khoang san d4t hiém trong tu nhién bao gdm céc budc:
ngam chiét cac ion dat hiém véi chét ngam chiét dé thu duoc dung dich ngdm chiét dat
hiém, va sau d6 chiét va tach timg ion dét hiém bing chiét dung médi. Su phét trién ctia
chét chiét 12 cong nghé 16i cia quy trinh chiét dung moi, va chét chiét cho kim loai dat
hiém duge st dung trong cong nghiép can duogc xem xét vé nhiéu yéu td, nhu d6 chon
loc chiét, tdc do chiét, kha nang chiét, d6 én dinh ctia hop chét, d hoa tan, higu suat
chiét nguroc, do an toan, phuong phép va ngudn téng hop v.v.. Chét chiét tuyét voi 12 mot
phan tridu, va chit chiét t6t c6 thé don gian hoa quy trinh san xudt, nang cao hiéu suét
tach, giam chi phi san xuét va giam thai 6 nhiém.

Céc san pham chiét c6 sin trén thi truong thuong dugc biét dén trong linh vuc
twong Gmg bao gdm chét chiét phosphin hiru co, chit chiét axit carboxylic va chét chiét
amin. Cac chét chiét phosphin hitu co dién hinh bao gém axit mono(2-etyl hexyl)este
(P507) 2-etylhexylphosphonic, axit phosphonic (P204) di(2-etylhexyl), axit phosphinic
(C272) di(2,4,4-trimetylpentyl) va tributyl phosphonat (TBP), va cac chat twong tur, chét
chiét amin bao gdm tri-n-octylamin (N235), amin bac mdt & cacbon bac hai (N1923),
metyl trioctyl amoni clorua (N263) va cac chit twong tu, chét chiét axit carboxylic bao
gbm axit naphtenic, axit neodecanoic, axit octyl phenoxyaxetic bac hai (CA-12) va céac

chat twong tu.

Cac chat chiét co sin trén thi truong van cd vai nhuge diém. Vi du, P507 1a chét
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chiét dugc sir dung rong rii nhét trong cong nghiép tach dAt hiém, nhung hé s tach cia
né dbi véi cac nguyén t6 dat hiém lién ké 12 thap. Vi du, hé sb tich ctia praseodym va
neodym chi 13 1,4, diéu nay gay kho khin dé tach cac nguyén té praseodym va neodym.
Axit naphtenic thuong dugc sit dung dé tach va tinh ché oxit ytri. Tuy nhién, axit
naphtenic 12 mot san pham cta nganh cong nghiép hoa déu, va thanh phan coa né rat
phirc tap, vi vy cac nguyén to dAt hiém c6 thé duge chiét duéi diéu kién pH cao hon.
Sau qué trinh st dung 14u dai, thanh phén cia n6 1a dé thay ddi, dén dén giam nong do
pha hitu co va anh huéng dén do on dinh cia quy trinh tich. Chét chiét CA-12 di duoc
thir nghiém dé thay thé axit naphtenic, chét nay c6 thé tach hidu qua ytri ra khéi tat ca
lantanoit trong quy trinh chiét va tach cic nguyén t5 dat him va c6 thé khic phuc duge
c4c nhuoc diém 13 néng d6 pha hiru co gidm khi ytri dugc chiét va tach bing axit
naphtenic. Tuy nhién, hé sé tich cic nguyén t6 dAt hiém ning va ytri trong hé théng
chiét 12 thip, didu nay din dén kho tach cic nguyén t6 dit hiém ning ra khoi ytri, do d6
can thiét ké thém cac t?mg ctia bé chiét dé dat duoc hiéu qua tach.

P4 tich c4c nguyén t§ dAt hiém hiéu qua hon, cin phét trién chét chiét méi c6 hé sb
tach cao hon so v6i cac chit da biét trong linh vuc ky thuat va co thé khic phuc duogc
nhitng nhugc diém trong linh vuc ky thuét da biét, va phuong phéap tach chiét st dung
chét nay.

Ban chit ky thuit ciia sdng ché

Muc dich cua sang ché 1a dé xuit phuong phép didu ché va sit dung axit
N,N-dihydrocacbonyl amino carboxylic. Axit N,N-dihydrocacbonyl amino carboxylic c6
thé duoc s dung 1am chét chiét dé tach va tinh ché cac nguyén t6 d4t hiém duo chon, ra
khoi chét 16ng cAp dat hiém da tron, dic biét dé chiét va tich nguyén td ytri ra khoi hon
hop chtra cac nguyén t6 dat hiém.

Dé dat dwoc muc dich trén day, sang ché s dung giai phap k¥ thuét sau:

Theo khia canh tht nhét, sang ché dé xuit axit N,N-dihydrocacbonyl amino
carboxylic v6i cdu tric duoc thé hién béi cong thic I duéi day:

R, Ry
/N _COOH
R, (CHy),
X
Cong thirc I

trong d6 mdi R; va R, doc 1ap 1a hydrocacbonyl C7 hodc nhiéu nguyén tir cacbon
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hon (vi du C7, C8, C9, C10, C11, C12, C13, C14, C15, C16, C17, C18, C19, C20, C22,
C24, C26,C28, C30, C35, C40 v.v.) mach théng ho#c mach nhanh, bdo hoa hoic khong
bao hoa, va duoc thé hoac khéng dugc thé.

R; 1a hydrocacbonyl mach thang hoic mach nhanh, bdo hoa hodc khong bao hoa, va
duoc thé hoic khong duge thé.

X 1a H hoic OH;
nla s tunhiéntr 1 dn 10 (vidu1,2,3,4,5,6,7,8,9,10 v.v.)

Séng ché d& xuét hop chit axit amino carboxylic véi chu truc dugc thé hién boi
cong thirc I dé 1am chét chiét axit carboxylic dé tach cc nguyén t6 dit hiém va phuong
phap tach chiét sir dung chét nay. Hop chit loai nay chua dugc béo cdo 1a chat chiét cho
cac nguyén t6 dat hiém. D& 1am chét chiét, hop chit loai nay c6 hé s6 tach cac nguyén tb
d4t hidm cao, dic biét 1a dé tach cac nguyén t§ d4t hiém ning va nguyén t6 ytri, va co
thé khic phuc cac nhuge diém cia axit naphtenic trong khi tich ytri.

Tuy y, hydrocacbonyl theo sang ché 1 chét bt ky duoc chon tir nhém bao gbdm
alkyl dugc thé, alkenyl duoc thé va alkynyl duogc thé, trong d6 cac phén tir thé cua alkyl
duoc thé, alkenyl duoc thé va alkynyl dugc thé 1a phin tir thé bat ky hodc két hop cia it
nhét hai phén tir thé bt ky duoc chon tir nhém bao gbm halogen, hydroxyl, carboxyl,
axyl, nhom este, nhom ete, alkoxy, phenyl, phenoxy, amino, amit, nitro, Xyano, thiol,
sulfonyl, nhém thioalkyl, imino, sulfonyl va sulfanyl. Tity ¥, mdi phén tir thé doc 14p 1a
halogen.

Tuy y, mdi R, va R, doc 14p 12 C7-C30 hydrocacbonyl mach thang hodc mach
nhanh, bio hoa hodc khong bdo hoa, va duoc thé hoic khong duogc thé; C7-C18
hydrocacbonyl tiuy y mach thang hoic mach nhanh, bdo hoa hodc khong bdo hoa, va
duoc thé hoic khong dugc thé.

Tuy y, mdi R; va R, 14 hydrocacbonyl C7 hodc nhiéu nguyén tir cacbon hon, mach
thiang hoic mach nhanh, bdo hoa hodc khong bao hoa, va dugc thé hoic khong duoc thé,
nhu alkyl, alkenyl, alkynyl (C7, C8, C9, C10, C11, C12, C13, C14, C15, C16, C17, C18,
C19, C20, C22, C24, C26, C28, C30, C35, C40 v.v.) mach thfmg hoac mach nhanh, va
khong duoc thé, tuy y 14 C7-C30 hydrocacbonyl mach nhanh, bao hoa hodc khong bao
hoa va khong duoc thé, tét hon 1a C7-C12 hydrocacbonyl mach nhanh, bdo hoa hodc
khong bdo hoa va khong duge thé.

Tuy ¥, mdi Ry va R, doc 1ap 1a C7-C30 alkyl mach théng hodc mach nhanh va
khong dugc thé; tuy y C7-C18 alkyl mach théng hodc mach nhanh va khong duoc thé;
va tily ¥ C7-C10 alkyl mach thing hodic mach nhanh va khong duoc thé.
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Tiy ¥, X 13 H; ty ¥ hon nita, n 13 s6 tw nhién tir 1 dén 6.

O

5
Tuy ¥, mdi R; va R, doc lap 1a 2 , trong d6 3<atb<10, LLLL la vi
trf lién két.

Tuy ¥, moi R1 va R, doc 1ap 1a nhom bét ky dugc chon tir nhém bao gbém cac nhém

sau, trong do , la vi trf lién két.

e
P A

oy
AT

Tuy ¥, Rs dugc chon tir Hydrocacbonyl C6 hoac nhiéu nguyén tir cacbon hon (nhu
Ce, C7, C8, C9, C10, C11, C12, C13, C14, C15, Cl6, C17, C18, C19, C20, C30, C40
v.v.) mach thing hoic mach nhénh, bdo hoa hoic khong bdo hoa, va dugc thé hoac
khong dugc thé, tuy y 1a C6-C30 hydrocacbon mach thing hodc mach nhéanh, bio hoa
hodc khoéng bao hoa, va duoc thé hoic khong duoc thé.

Tuy ¥, R3 dugce chon tir hydrocacbonyl C6 hodc nhiéu nguyén tit cacbon hon (nhu
Ce, C7, C8, C9, C10, C11, C12, C13, C14, C15, Cl6, C17, C18, C19, C20 v.v.) mach
théng hoic mach nhanh, khong bdo hoa va khong dugc thé; tuy y alkenyl C10 hodc
nhiéu nguyén tu cacbon hon, mach théng; va ty y hon ntta 1la C10-C18 alkenyl mach

%

thing.

Tuy y, R3 1a nhém bat ky duoc chon tor nhom bao g6m cac nhém sau, trong do,

1a vi tri lién két.
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/ C.Hy /_ Csﬂu/— C6H13/_ C7H1V- CsH17/ C9Ii19K‘C10H21
T T T T

JV\IV"./V\‘/V‘

[

C3H7 C4H9 C5H11 C6H13 C7H15 C8H17 C, oHyo C10H21
e T A ﬁ

Theo khia canh tht hai, sang ché d& xuit phuong phép didu ché axit
N,N-dihydrocacbonyl amino carboxylic theo khia canh thir nhét, bao gdm cac budc:

tron va phan tmg amin bac hai N,N-dihydrocacbonyl c6 cong thirc I va hop chit
anhydrit c6 cong thirc 11T dé thu duoc axit N,N-dihydrocacbonyl amit carboxylic ¢6 cong
thae IV, va sau d6 khur san phidm thu dugc bing chit khu dé thu duogc axit
N,N-dihydrocacbonyl amino carboxylic ¢6 cong thire I, nhur duoc thé hién trong So dd

phan g sau:

0 Ry Ry
o ls) ‘
R—N—R, + — N __COOH
CHy, ke (CH2a

R;
Cong thuc i Cong thic i Cong thuc IV
! , R, R;

Chat khu |
—_—— N COOH
~
Ry (CHp),
X
Cong thic|

Trong d6, Ry, R, va R; duoc xdc dinh theo khia canh tha nhét, va n 14 s6 tw nhién tir
1 dén 10, X 14 H hodc OH.

Tuy v, ty 16 mol ciia amin bac hai N,N-dihydrocacbonyl c¢6 cong thirc II v6i hop
chét anhydrit ¢ cong thie T 1a 1 : (0,8-1,2). Vidu, ty 1€ co thé1a1:0,8,1:0,9,1:1,
1:1,1,1:1,2v.v.

Tay ¥, amin bac hai N,N-dihydrocacbonyl c¢6 cong thuc II va hop chét anhydrit ¢6
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cong thirc ITI duge tron va phan Gng & nhiét do trong tir 0 dén 125 °C, nhu 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 phén tng trong tir 0,5 dén
4 giv, nhu 0,5 gid, 0,6 giv, 0,8 giv, 1 givy, 1,2 giv, 1,4 giv, 1,6 giv, 1,8 giv, 2 giv, 2,2 gio,
2.4 gits, 2,6 givy, 2,8 gid, 3 gidy, 3,2 gid, 3,4 gidy, 3,6 giv, 3,8 giv, 4 giv.

Tuy ¥, amin bac hai N,N-dihydrocacbonyl cé cong thirc II va hop chét anhydrit c6
cong thirc III duge tron va phan (mg khong c6 dung moéi hodc trong dung mdi tro.

Theo séng ché, diéu dang dwoc d& cap & day la phan tng ciing ¢6 thé dugc thuc
hién trong diéu kién khong c6 dung méi va hop chit véi chu truc dugc thé hién boi cong
thirc II va hop chét véi cu tric dugc thé hién bai cong thirc I dugce tron va duge phan

tng truc tiép.

Tuy ¥, dung mdi tro duoc chon tir dung moi bét ky hodc két hop cua it nhét hai
dung mdi bao gém hexan, diclometan, ete diu, toluen, xylen hodc dau hoa.

Theo khia canh thlt ba, sang ché d& xuit viéc st dung axit N,N-dihydrocacbonyl
amino carboxylic theo khia canh thir nhit dé diéu ché chét chiét dé tach cac nguyén td
dét hiém.

Tuy y, viéc tdch nguyén td dét hiém dé cap mdt cach cu thé dén viéc chiét va tach
nguyén td ytri ra khoi hdn hop ciia cac nguyén t6 dit hiém.

So sénh vé6i phuong phép trong linh vuc k¥ thudt twong ung, sing ché it nhit c6 cac
vu diém sau:

(1) Axit amino carboxylic theo sang ché co thé dugc sir dung dé 1am gidu cac
nguyén té dit hiém tir cac nguyén liéu thd chira cac nguyén t6 dAt hiém nong do thip,
tach va tinh ché nguyén td ytri tir c4c nguyén liéu dat hiém da tron, loai bé cdc nguyén t6
nhu nhom, sét, thori phéng xa, urani phong xa va actinit tir cdc nguyén liéu tho dét hiém
da tron v.v. va cac linh vuc khac.

(2) Axit amino carboxylic theo sang ché c6 d on dinh héa hoc tét va c6 kha ning
chéng lai axit manh va kiém manh ma khong bi phan hiy.

MG ta chi tiét sang ché

Sau day, giai phap k¥ thuit ciia sing ché s& dugc giai thich thém cung vé6i viée tham
chiéu dén céc phuong an thuc hién cu thé. Ngudi 6 hiéu biét trung binh trong linh vuc
ky thuat twrong tmg can hiéu rang phan mo ta chi tiét nham hiéu & hon vé sang ché va

khéng dugce xem la 1am gidi han cu thé vé sang che.

Vidu 1
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Sang ché dé xuit hop chit I-1 ¢ cong thic I, ¢6 cong thirc cAu tric sau:

CeHis

N
_-CooH
(CHy),

I1

Hop chét I-1 dugc didu ché theo quy trinh tong hop sau:

o o o / CeHs
R ) s
NH (CHy), N _-COOH
\/\/l\/ T
| 5
CeHy3 '
Coéng thirc lI-1 Cong thirc l11-1 Cong thuc IV-1
/ CeHys

NaBH4

N __COOH
ZnCl, \/\/l\/ (CH),

Cong thic I-1

Phuong phap tong hop nhu sau:

(1) amin bac hai N,N-diheptyl c6 cong thuc II-1 (21.4g, 0.10mol) dugc hoa tan
trong toluen (20mL) d thu dugc dung dich 1; hop chét anhydrit octenyl glutaric c6 cong
thte ITI-1 (22,5g, 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, vi vy hdn hop thu duge dugc khudy
trong khi gia nhiét d&én nhiét do 80°C va sau d6 dugc giit & nhiét do 80°C trong hai gio;
sau khi két thic phan tmg, toluen dugc loai bo béng cach co dic trong chan khong dé thu
duoc hop chat IV-1.

(3) hop chat IV-1 dugc khtt trong dung dich tetrahydrofuran da hoa tan véi natri
bohydrua (NaBH,) va ZnCl, dé thu dwoc hop chat I-1.

Theo séng ché, hop chét I-1 dwgc phan tich bang NMR.
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'H NMR (500 MHz, CDCl;),  12,01(1H), 5,42(1H), 5,34(1H), 2,46(2H), 2,40(4H),
2,33(2H), 2,03(1H), 1,94(2H), 1,54(2H), 145(4H), 1,33(2H), 1,31(4H), 1,31(2H),
1,31(2H), 1,29(2H), 1,25(4H), 1,19(4H), 0,93(6H), 0,88(3H), 0,88(6H).

13C NMR (500 MHz, CDCLy), 8 178,4, 134,9, 129,3, 64,6, 64,4(2C), 34,8(2C), 31,9,
31,6, 31,3(20), 31,2, 29,9, 29,4, 29,0(2C), 28,0, 27,5, 23,022C), 22,7, 18,7(2C), 14,1,
14,1(2C).

Vi du 2

Vi du nay dé cap dén hop chit I-2 c6 cong thirc I, c6 cong thirc cdu tric sau:

COOH
(CHz)z

I-2

Hop chét I-2 dugc didu ché bang quy trinh tdng hop sau:

CgHy7
(CH2)2 _-COOH
\/\/Q/ (CHy,
CgHy,
Cong thuc lI-2 Cong thac llI-2 Cong thirc IV-2

/ CgHyy
NaBH,
N _-COOH
ZnCl2 W (CHz)z

Cong thuc I-2

Phuong phap tong hop nhur sau:

(1) Amin bac hai N,N-diisooctyl c6 cong thuc II-2 (24,1g, 0,10mol) dugc hoa tan
trong toluen (20 mL) dé thu dwoc dung dich 1; hop chét anhydrit dexenyl glutaric c6
cong thirc I1-2 (25,2g, 0,10mol) dugc hoa tan trong toluen (30mL) dé thu duoc dung

8
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dich 2;

(2) dung dich 1 dugc thém vao dung dich 2, va vi vay hén hop thu duoc duoc
khudy trong khi gia nhiét dén nhiét 6 80°C va sau d6 dugce giir dén nhiét d6 80°C trong
mot gidy; sau khi két thiic phan tng, loai bé toluen bang cach cb dic trong chan khong dé
thu dugc hop chat IV-2.

(3) Hop chét IV-2 dugc khir trong dung dich tetrahydrofuran da hoa tan véi natri
bohydrua (NaBH,) va ZnCl, dé thu dugc hop chét I-2.

Theo sang ché, hop chat I-2 dugc phan tich NMR:

'H NMR (500 MHz, CDCly), § 12,01(1H), 5,42(1H), 5,34(1H), 2,46(2H), 2,40(4H),
2.33(2H), 2,03(1H), 1,94(2H), 1,55(2H), 1,54(2H), 1,33H), 1,31(4H), 1,30QH),
129(2H), 1,26(2H), 1,26(2H), 1,26(2H), 1,25(2H), 1,25(4H), 1,19(4H), 0,99(6H),
0,88(3H), 0,88(6H).

3C NMR (500 MHz, CDCly), 8 1784, 134,9, 129,3, 64,6, 63,1(2C), 38,022C),
32,3(20), 31,9, 31,6, 31,2, 29,9, 29,7, 29,3, 29,3(2C), 28,0, 27,5, 26,3(2C), 22,7, 14,1,
14,1(2C), 11,6(2C).

Vidu 3

Vi du nay @& cap dén hop chét I-3 ¢6 cong thirc I, c6 cong thirc c4u tric sau:

CioHyt
CeHyz
CeHys

__~-coon
(CHz)s

I-3

Hop chét I-3 duogc diéu ché boi quy trinh téng hop sau:
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o Cy ol
le) 0 1021
Ce¢H,3 . ; CeHys /
NH (CHy), N _-COOH
C6H13/s | C6H13/§ (CHy),
0
CioHy
Cong thic 11-3 Cong thuc l11-3 Cong thic IV-3
g g
/ CroHay
NaBH, CeHis
—_— N _COOH
CeHy3 (CHy),
OH
Cong thic I-3

Phurong phép téng hop nhu sau:

(1) amin bac hai N,N-diisodexyl c6 cong thuc II-3 (29,8g, 0,10mol) dugc hoa tan
trong toluen (20 mL) dé thu duwoc dung dich 1; hop chét anhydrit dodexenyl pimelic ¢4
cong thire III-3 (32,2g 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 vy hdn hop thu duge duge
khudy trong khi gia nhiét dén nhiét d§ 80°C va sau d6 dugc gitr ¢ nhiét d6 80°C trong
mdt gids; sau khi két thiic phan tmg, loai bé toluen bang cach cb dic trong chan khong dé
thu dugc hop chat IV-3.

(3) Hop chat IV-3 dugc khtr trong dung dich tetrahydrofuran dé hoa tan vdi natri
bohydrua (NaBH,) dé thu duge hop chat I-3.

Trong sang ché, hop chét I-3 dugc phén tich biang NMR:

'H NMR (500 MHz, CDCls), § 11,87(1H), 5,42(1H), 5,34(1H), 5,31(1H), 4,66(1H),
2.40(4H), 2,21(2H), 2,03(1H), 1,94(2H), 1,55(4H), 1,542H), 1,33(2H), 1,302H),
130Q2H), 1,29QH), 1,26(2H), 126(2H), 1,26(2H), 1,26Q2H), 1,26(4H), 1,26(4H),
12502H), 1,25QH), 1,25QH), 1252H), 1,254H), 1,25(4H), 1,19(4H), 0,99(6H),
0,88(3H), 0,88(6H).

3¢ NMR (500 MHz, CDCLy), 5 178,4, 133,5, 132,4, 55,7(2C), 29,6, 95,0, 38,3(2C),
37.5, 34,0, 32,6(2C), 31,8(2C), 31,9, 29,9, 29,6(2C), 29,7, 29,7, 29,6, 29.4, 29,3, 28,0,
272,27,12C), 27,0, 26,3(2C), 24,7, 22,7(2C), 22,7, 14,1(2C), 14,1, 11,6(2C).

10
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Vi du 4

Vi du nay dé cép dén hop chat I-4 c6 cong thirc I, c6 cong thirc cdu tric sau:

/ Ci4Hyo
n- C18H37\
/N __~coon
n- CigHzy (CH,)¢

I-4

Hop chét I-4 duge diéu ché bing quy trinh téng hop sau:

o o o / Ci4Hy
n- C18H37\ i _— n- C1sH37\
NH (CHy)s N _-COOH
n- CigHszy n- Cusfly (CHe
(0]
C14Hy
Céng thuc II-4 Cong thire l1-4 Cong thirc IV-4
/ C14Hp
NaBH, n- CigHzy
AN
—_—T
ZnC2 e ool
n- CygHsy (CHzs

Cong thuc I-4

Phuong phap tong hop nhu sau:

(1) Amin bac hai N,N-dioctadexyl c6 cong thire II-4 (52,1g, 0,10 mol) duoc hoa tan
trong toluen (20 mL) dé thu dwoc dung dich 1; hop chét anhydrit hexadexenyl azelaci c6
cong thire 111-4 (37,82, 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 hon hop thu duge duge
khudy trong khi gia nhiét dén nhiét 6 80°C va sau d6 dugc gitt & nhiét do 80°C trong
mdt gid; sau khi két thiic phan ung, loai bo toluen bang cach co dic trong chan khong dé
thu duoc hop chét IV-4.

(3) Hop chét IV-4 dugc khr trong dung dich tetrahydrofuran dé hoa tan véi natri

11
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bohydrua (NaBH,4) va ZnCl, dé thu duoc hop chét I-4.
Theo sang ché, hop chit I-4 dugc phén tich boi NMR:

'H NMR (500 MHz, CDCly), 511.87(1H), 5,42(1H), 5,34(1H), 2,46(2H), 2,43(4H),
221(2H), 2,03(1H), 1,942H), 1,54(2H), 1,36(4H), 1,33(2H), 1,33(2H), 1,30(2H),
1,30(2H), 1,29(2H), 1,29(4H), 1,27(4H), 1,26(48H), 1,26(4H), 1,26(16H), 1,25(2H),
1,25(2H), 1,25(2H), 0,88(3H), 0,88(6H).

13C NMR (500 MHz, CDCLy), & 178,4, 133,5, 132,4, 64,3, 57,6(2C), 34,0, 33,2,
322, 31,9, 31,92C), 29,9, 29,7, 29,7, 29,7, 29,6(6C), 29,6(20C), 29,3, 29,3(20),
29,3(2C), 29,0, 28,3(2C), 28,0, 27,3(2C), 27,2, 24,7, 22,7, 22,7(2C), 14,1, 14,1(2C).

Vidu 5

Vi du nay dé cap dén Hop chét I-5 c6 cong thirc I, ¢6 cong thuc cAu tric sau:

/ CyoHys
n- C20H41\
P __-coon
n- CyoHyy (CH,);
OH
I-5

Hop chét I-5 duoc diéu ché bing quy trinh tong hop sau:

0 o o / CizHys
n- C20H41\ + —_— n- C20H41\
NH (CHy); - N _COOH
n- C20H41/ | n- C20H41 (CH2)3
. 0]
Ci2Hys
Cong thic 11-5 Cong thirc l1-5 Cong thiec IV-5
C12Hzs
NaBH, n- Cotly 4
N
— N _COOH
n- CaoHyy (CHy)3
OH
Cong thirc I-5

Phwong phép tong hop nhu sau:
(1) Amin béac hai N,N-dieicosyl c6 cong thuc II-5 (57.8g, 0,10 mol) dugc hoa tan

12
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trong toluen (20 mL) dé thu duoc dung dich 1; hop chat anhydrit dodexenyl adipic c6
cong thure I11-5 (29,4 g, 0,10 mol) dugc hoa tan trong toluen (30 mL) dé thu duoc dung
dich 2;

(2) Dung dich 1 dwoc thém vao dung dich 2; va vi vAy hén hop thu dugc dugc
khudy trong khi gia nhiét dén nhiét d6 80°C va sau d6 dugc gilt ¢ nhiét d6 80°C trong
mdt gid; sau khi két thic phan tmg, loai bo toluen bang cach c6 dic trong chén khong dé
thu duoc hop chét IV-5;

(3) Hop chét IV-5 dugc khir trong dung dich tetrahydrofuran da hoa tan véi natri
bohydrua (NaBH,) dé thu dugc hop chét I-5.

Trong sang ché, hop chit I-5 duge phan tich bang NMR.

'H NMR (500 MHz, CDCl3), § 11,87(1H), 5,42(1H), 5,34(1H), 5,31(1H), 4,66(1H),
2,43(4H), 2,33(2H), 2,03(2H), 1,94(2H), 1,54(2H), 1,37(4H), 1,33(2H), 1,30(2H),
1,302H), 1,292H), 1,29(4H), 1,27(4H), 1,26(4H), 1,26(8H), 1,26(56H), 1,25(2H),
0,88(3H), 0,88(6H).

13C NMR (500 MHz, CDCLy), & 178,4, 133,5, 132,4, 94,4, 51,4(2C), 37,2, 34,4,
31,9, 31,92C), 29,9, 29,7, 29,7, 29,6, 29,6, 29,6(24C), 29,3, 29,3(2C), 29,3(2C),
28,6(2C), 28,0, 27,3(2C), 26,4, 25,5, 22,7,22,7(2C), 14,1(2C), 14,1.

Vidu 6

Vi du nay d& cap dén hop chét I-6 c6 cong thic I, c6 cong thirc chu tric sau:

CH
C,H, \ / gily7
N COOH
/
C4H9/l§/ (CH),
I-6

Hop chét I-6 dugc diéu ché boi quy trinh téng hop sau:

13
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(0] o (0}
CHT O Y C,Hy Z

+ —_—

NH (CHy)s N _-COOH
C"H”/E/ l C4H9/§ (CH)
o

CgHj;

Cong thuc 11-6 Cong thuc 111-6 Cong thurc IV-6

CgHyy
NaBH, CHy X \/(
_ =
N COOH
ZnC12 C4H9/§ (CI’I/2)6

Cong thirc I-6

Phuong phép tong hop nhu sau:

(1) Amin bic hai N,N-diisooctenyl c6 cong thirc II-6 (23,8g, 0,10 mol) dugc hoa
tan trong toluen (20 mL) dé thu dwgc dung dich 1; hop chét anhydrit dexenyl azelaic c6
cong thirc I11-6 (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 vi vay hdn hop thu duge duoc
khudy trong khi gia nhiét dén nhiét d6 80°C va sau d6 duoc giit ¢ nhi¢t d6 80°C trong
mot gid; sau khi két thiic phan ting, loai bo toluen bang cach cb dic trong chan khong dé
thu duoc hop chét IV-6.

(3) Hop chit IV-6 dugc khir trong dung dich tetrahydrofuran da hoa tan v6i natri
bohydrua (NaBHj) va ZnCl, d thu dugc hop chat I-6.

Theo sang ché, hop chét I-6 duge phan tich boi NMR:

'H NMR (500 MHz, CDCLy), 811,87(1H), 5,92(1H), 5,42(1H), 5,34(1H), 3,23(2H),
221(2H), 2,18(4H), 2,03(1H), 2,00(4H), 1,94QH), 1,54(2H), 1,38(4H), 1,33(2H),
133(2H), 1,302H), 1,29H), 1,29(4H), 1,26(2H), 1,26(2H), 1,26(2H), 1,25(2H),
1,25(2H), 1,25(2H), 0,93(6H), 0,88(3H), 0,85(6H).

3C NMR (500 MHz, CDCls), § 178.4, 133,5, 132,4, 124,6(2C), 116,6(2C), 62,0,
34,0, 33,4, 32,4, 31,9, 29,9, 29,7, 29,7, 29,7, 29,6(2C), 29,3, 29,0, 28,3(2C), 28,0,
28,0(2C), 27,2, 24,7, 23,1(2C), 22,7, 11,8(2C), 14,1, 14,1(2C).

Vidu7

14
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Vi du nay d& cap dén hop chét I-7 c6 cong thirc I, c6 cong thirc chu tric sau:

/ Ci6Hss
CeHys \

N __-coon
CeHiy3 \ (CHy)10

I-7

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

o CiH33
o (o)
CoHyy” . \‘f I CeHys Z |
NE (CHyyo N __COOH
CeHyy” T CeHy3 (CHy)1o
| 0
Ci6H33
Cong thuc lI-7 Cong thuec l11-7 Coéng thirc IV-7

Ci6Hs3
- N o
ZnCl, CGHB/E (CH/z)lcoo !
Cong thic I-7
Phuong phap tong hop nhu sau:
(1) Amin bac hai N,N-diisodexenyl c6 cong thuc II-7 (29,3g, 0,10 mol) dugc hoa

tan trong toluen dé thu duge dung dich 1; hop chat anhydrit octadexenyl tridecandioic c6
Cong thire 111-7 (47,6 g, 0,10 mol) dugc hoa tan trong toluen (20mL) dé thu duoc dung

dich 2;

(2) Dung dich 1 dugc thém vao dung dich 2, va vi vay hdn hop thu duge duge
khudy trong khi gia nhiét dén nhiét do 80°C va sau do6 duoc gitr dén nhiét d6 80°C trong
mot gid; sau két thic phan Gng, loai bo toluen bang cach cb dic trong chan khong dé thu

duoc hop chét IV-7.

15
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(3) Hop chit TV-7 duoc khir trong dung dich tetrahydrofuran da hoa tan véi natri
bohydrua (NaBHy) va ZnCl, dé thu dugc hop chét I-7.

Theo séng ché, hop chit I-7 dugc phén tich béi NMR:

'H NMR (500 MHz, CDCly), 8 11,87(1H), 5,92(2H), 5,42(1H), 5,34(1H), 3,23(2H),
221(2H), 2,18(4H), 2,03(1H), 2,00(4H), 1,94(2H), 1,54(2H), 1,33(2H), 1,33(2H),
1,33(4H), 1,31(4H), 1,31(4H), 1,30(2H), 1,30QH), 1,30QH), 1,29Q2H), 1,29(4H),
126(2H), 126(2H), 1,26Q2H), 1,26(20H), 1,25QH), 1,25QH), 1,25QH), 0,88(3H),
0,88(6H), 0,85(6H).

13C NMR (500 MHz, CDCLy), & 178.4, 133,5, 132,4, 124,6(2C), 116,6(2C), 62,0,
34,0, 334, 32,4, 31,9, 31,92C), 30,0, 29,9, 29,7, 29,7, 29,6(8C), 29,6, 29,6, 29,6,
29.7(2C), 29,3, 293, 29,0, 28,6(2C), 28,6(2C), 28,0, 28,02C), 27,2, 24,7, 22,7,
22,7(2C), 14,1, 14,1(2C), 118(2C).

Vidu 8

Vi dy nay dé cip dén hop chét I-8 c6 cong thirc I, ¢6 cong thirc chu tric sau:

CH
CsH17/§X 17835
N COOH
CSH”&/ —

(CHy)6

I-8

Hop chat I-8 dugc didu ché boi quy trinh téng hop sau:

o o
C,-H
CsH17/§ + © \f 3 CsH17/\‘ 177735

(CHy)s

NH N COOH
CsH17/\/ C8H17/\/ (CH/2)6
0]
Cy7H3s
Cong thicll-8  Cong thirc 111-8 Cong thirc IV-8
NaBH, C8H17/§ 3/\(:17H35
N COOH
ZnCl, T i
Cong thirc I-8

16
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Phuong phép tong hop nhu sau:

(1) Amin bic hai N,N-didexynyl c6 cong thirc II-8 (28,9g, 0,10 mol) dugc hoa tan
trong toluen (20mL) dé thu dugc dung dich 1; hop chét anhydrit eicosyl azelaic ¢6 cong
thirc ITI-8 (45,0 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 vi vay hdn hop thu dugc duoc
khuéy trong khi gia nhiét dén nhiét d6 80°C va sau d6 giit & nhiét d6 80°C trong mét gio;
sau khi két thiic phan g, loai bé toluen bang cach cb dic trong chin khong dé thu duoc
hop chat IV-8;

(3) Hop chat IV-8 dugc khir trong dung dich tetrahydrofuran da hoa tan v6i natri
bohydrua (NaBH,4) va ZnCl, d8 thu duoc hop chat I-8.

Theo séng ché, hop chit I-8 dugc phan tich bsi NMR:

"H NMR (500 MHz, CDCl,), 6 11,87(1H), 2,69(2H), 2,46(4H), 2,21(2H), 1,55(2H),
1,54(2H), 1,44(4H), 1,33(2H), 1,29(4H), 1,26(4H), 1,26(4H), 1,26(4H), 1,26(4H),
1,26(26H), 1,25(2H), 1,25(2H), 1,25(2H), 1,25(2H), 1,192H), 1,19(2H), 1,15(1H),
1,10(1H), 0,99(3H), 0,88(3H), 0,88(6H).

13C NMR (500 MHz, CDCl;), 3178,4, 83,3(2C), 81,9(2C), 56,6, 34,9, 37,3, 34,0,
31,9, 31,9(2C), 29,9, 29,6, 29,6(10C), 29,3, 29,3(2C), 29,0, 28,9, 28,7(2C), 28,7(2C),
28,4(2C), 28,3, 27,7,27,4,24,7,23,5,22,7,22,7(2C), 15,9(2C), 12,2, 14,1, 14,1(2C).

Vidu9

Vi du nay dé cép dén hop chat I-9 c6 cong thic I, ¢6 cong thirc chu tric sau:

Cy,H;s
\ CisHs,
C14H29/§
A _coon
C14Hy (CH,)¢

I-9

Hop chét I-9 duogc diéu ché boi quy trinh téng hop sau:

17



48141 18/41

CyHjs
X o ° o NN CysH;
1
C4Hag . Y . C14Hyg N
M (CHyps /\/ N _COOH
Crlyy” N Lo : % (CH,)q
CsH o
CiaFiys 15H31
Cong thic 19 Céng thirc 111-9 Cong thurc IV-9
CioHys
NN CysH
NaBH4 C14H29 154431
—_—
N _COOH
ZnCl, C14H29/\/ (CHy)

Cong thuc I-9
Phuong phap tong hop c6 thé duoc thuc hién c6 hoic khong c6 dung moéi, va
phuong phap téng hop c¢6 dung moi nhur sau:

(1) Amin béc hai N,N-dihexadexynyl c6 cong thirc II-9 (45,8 g, 0,10 mol) dugc hoa
tan trong dung méi (20 mL) dé thu dwgc dung dich 1; hop chét anhydrit myrixyl azelaic
c¢6 cong thac -9 (52,0 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 vi vy hdn hop thu dugc duge
khudy trong khi gia nhiét dén nhiét d6 80°C va sau d6 dugc gitr & nhiét do 80°C trong
mdt gidy; sau khi két thiic phan tng, loai bo toluen bang cach cb dic trong chan khong dé
thu duoc hop chat IV-9.

(3) Hop chét IV-9 dugc khir trong dung dich tetrahydrofuran da hoa tan véi natri
boryhydrit (NaBH,) va ZnCl, d thu dwgc hop chét I-9.

Trong sang ché, hop chit I-9 dugc phan tich boi NMR:

'H NMR (500 MHz, CDCl;), 511,87(1H), 2,69(2H), 2,46(4H), 2,21(2H), 1,54(2H),
1,44(4H), 1,33(2H), 1,30(1H), 1,29(4H), 1,26(40H), 1,26(16H), 1,26(22H), 1,25(2H),
1,25(2H), 1,252H), 1,252H), 1,25(2H), 1,25(2H), 1,192H), 1,19Q2H), 1,192H),
1,15(1H), 1,00(1H), 0,88(3H), 0,88(3H), 0,88(3H), 0,88(6H).

13C NMR (500 MHz, CDCly), 8 178,4, 83,3(2C), 81,9(2C), 56,9, 43,9, 35,5, 35,1,
34,0, 32,7, 31,9, 31,9, 31,92C), 29,9, 29,9, 29,6, 29,6(5C), 29,6(8C), 29,6(12C), 29,3,
29,3, 29,3(2C), 29,2, 29,0, 28,7(2C), 28,7(2C), 28,4(2C), 28,0, 274, 27,4, 26,1, 24,7,
22,7,22.7,22,7(2C), 19,1, 15,9(2C), 14,1, 14,1, 14,1(2C).
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Vidu 10
Vi du nay dé cap dén hop cht I-10 c6 cong thirc I, c6 cong thire cAu tric sau:
CsHy,
CoH
/ 91518 /
cl
CiuH; _N _COOH
a”” (CH,),
I-10
Hop chét I-10 duoc didu ché bang quy trinh tong hop sau:
CgHyy
CoHyg 0
Cl/ 0 YO /C9H18 =
+ B C1
(CHy),
CyH NH CyHy, N _COOH
a X __ a”” (CHy),

(0]
CgHy,

Cong thuc l11-10

Cong thirc 11-10 Cong thirc IV-10

CgHy7
CoHyg
a”” 7
NaBH4 C H‘ N COO0
—_— nHz _~COOH
ZIlClZ cl / (CH,),

Cong thirc I-10

19/41

Phuong phép téng hop cé thé duge thuc hién c6 hodc khong c6 dung méi va

phwong phép tong hgp dung moi nhu sau:

(1) Amin bac hai N,N-diclohexadexyl c6 cong thirc II-10 (47,9 g, 0,10 mol) duge
hoa tan trong toluen (20 mL) dé thu duoc dung dich 1; hop chét anhydrit dexenyl
glutaric c6 cong thue I11-10 (32,2 g, 0,10 mol) dugc hoa tan trong toluen (30 mL) dé thu

duoc dung dich 2;

19
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(2) Dung dich 1 dugc thém vao dung dich 2, va vi vy hdn hop thu dugc duogc
khudy trong khi gia nhiét dn nhiét 6 80°C va sau d6 dugc giir ¢ nhiét do 80°C trong
hai gi®; sau khi két thiic phan g, loai bé toluen bang cach c6 dic trong chan khong dé
thu dugc hop chét TV-10;

(3) Hop chit IV-10 dugc khir trong dung dich tetrahydrofuran da hoa tan v6i natri
bohydrua (NaBH,) va ZnCl, dé thu dugc hop chét I-10.

Trong séng ché, hop chét I-10 dugc phan tich bsi NMR: 'H NMR (500 MHz,
CDCLy), § 12,01(1H), 5,48(1H), 5,43(1H), 3,60(2H), 3,602H), 2,46(2H), 2,43(1H),
2,33(1H), 2,33(2H), 2,03(1H), 1,94(2H), 1,77(2H), 1,77(2H), 1,54(2H), 1,49(2H),
1,492H), 146(2H), 1,35(1H), 1,33(2H), 1,31(2H), 1,31(2H), 1,30(2H), 1,29(2H),
126(2H), 1,26(2H), 1,26(2H), 1,26(6H), 1,26(10H), 1,25(2H), 1,25(2H), 1,25(2H),
1,25(2H), 0,88(3H), 0,88(3H), 0,87(3H).

BC NMR (500 MHz, CDCl,), & 1784, 134,9, 129,3, 77,0, 75,5, 59.9, 44,7, 44,7,
40,1, 38,2, 34,0, 32,3, 31,9, 31,3, 31,3, 31,1, 31,2, 29,9, 29,7, 29,7, 29,6, 29,6, 29,6,
29.6, 29,6, 29,6, 29,6, 29,6, 29,3, 28,8, 28,8, 27,6, 27,5, 27,3, 26,7, 26,3, 26,2, 22,7,
18,5,16,7, 14,1, 11,6, 11,0.

Vidu 11

Vi du nay d& cap dén hop chét I-11 ¢6 cong thic I, hop chat ndy c6 cong thirc chu
trac sau:

CsHyy
CyHy,
Cl/ Z
o) : N COOH
-~

c1/ (CH,),

I-10

Hop chat I-11 duge diéu ché boi quy trinh téng hop sau:

20
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CgHyy
C11sz 0
/Cl 1Hay G
—_— Cl
(CHz)z

_Cull CyHy, N _COOH
118922 o - 11 (CiL),
CsHy; o
Cong thic 11-11 Cong thuce lll-11 Cong thirc IV-11
CgH,y;
CyH
Cl/ 12 G
NaBH4

CyH,y, N COOH

—_— .
chlz a / J/ (CH,),

Cong thic I-11
Phuong phap téng hop nhu sau:

(1) Amin bac hai N,N-diclotetradecanyl c6 cong thirc II-11 (47,9 g, 0,10 mol) duoc
hoa tan trong toluen (20 mL) dé thu dwgc dung dich 1; dexenyl glutaric anhydrit c6 cong
thue IMI-11 (32,2 g, 0,10 mol) dugc hoa tan trong toluen (30 mL) dé thu dugc dung dich
2;

(2) Dung dich 1 dugc thém vio dung dich 2, va vi vAy hon hop thu duge duge
khudy trong khi gia nhiét dén nhiét d6 80°C va sau d6 duoc giit & nhiét 4o 80°C trong
hai gid; sau khi két thiic phan g, loai bo toluen bang cach cd dic trong chin khong dé
thu dwgc hop chat IV-11; |

(3) Hop chit IV-11 duoc khir trong dung dich tetrahydrofuran dé hoa tan v6i natri
bohydrua (NaBH3) va ZnCl, dé thu dugc hop chat I-11.

Trong séng ché, hop chat I-11 dugc phan tich béi NMR: 'H NMR (500 MHz,
CDCly), & 12,01(1H), 5,48(1H), 5,43(1H), 3,60(4H), 2,46(2H), 2,43(2H), 2,33(2H),
2,03(1H), 1,94(2H), 1,77(4H), 1,54(2H), 1,49(4H), 1,46(4H), 1,33(2H), 1,31(4H),
1,302H), 1,29(2H), 1,26(2H), 1,26(2H), 1,26(2H), 1,26(20H), 1,25(4H), 1,25(4H),
0,88(3H), 0,87(6H).

13C NMR (500 MHz, CDCl3), § 1784, 134,9, 129,3, 75,2(2C), 59,6, 44,7(2C), 38,2,
34,0, 32,3(20), 31,9, 31,2, 31,1(2C), 29,9, 29,7, 29,7, 29,6(10C), 29,3, 28,8(2C), 27.5,
27,3(2C), 26,7(2C), 26,2(2C), 22,7, 14,1, 11,0(2C).
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Vidy 12

Vi du nay dé cip dén hop chat I-12 c6 cong thirc I, co cong thirc chu tric sau:

C,H;s
Ci3Hyy
COOH
C14Hz9 ((SIIZ)6

I-12

Hop chét I-12 duoc diéu ché boi quy trinh tdng hop sau:

C7Hys
a
(0] /
Cy3Hay
Cy3H,, (CHz)s _— N COOH
~
Cuttyy” N (CH,)s
C14H29 CHs 0

Cong thurc 11-12 Cong thure Il1-12 Cong thurc IV-12

C;H;s
NaBH4 Ci3Hyy
_COOH

C14H29 (CHz)s

Cong thirc 1-12
Phuong phép téng hop nhu sau:

(1) Amin bac hai N,N-dialkyl c¢6 cong thic II-12 (49,9g, 0,10 mol) dugc hoa tan
trong toluen (20 mL) dé thu dugc dung dich 1; hop chét anhydrit eicosyl azelaic c6 cong
thire I11-12 (30,8 g, 0,10 mol) dugc hoa tan trong toluen (30 mL) dé thu duge dung dich
2;

(2) Dung dich 1 duoc thém vao dung dich 2, va vi vay hon hop thu dwoc dugc
khudy trong khi gia nhiét dén nhiét do 80°C va sau d6 dugc giit ¢ nhiét d 80°C trong
mdt gidy; sau khi két thic phan tng, loai bo toluen bang cach cb dic trong chan khong dé
thu duoc hop chit IV-12.

(3) Hop chét IV-12 dugc khit trong dung dich tetrahydrofuran da hoa tan véi natri

bohydrua (NaBH,) dé thu duoc hop chat I-12.
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Trong sang ché, hop chét I-12 dugc phan thich boi NMR:

'H NMR (500 MHz, CDCL), 511,87(1H), 5,31(1H), 5,20(1H), 4,66(1H), 2,65(2H),
2,43(2H), 221(H), 2,03(1H), 1,942H), 1,793H), 1,64(3H), 1,43(2H), 1,37(2H),
1,33(4H), 1,30(2H), 1,29(4H), 1,27(2H), 1,26(46H), 1,25(10H), 0,88(9H).

3C NMR (500 MHz, CDCl3), 5178,4, 138,0, 128,9, 91,7, 64,3, 52,9, 51,2, 48,1,
41,5, 34,0, 31,9, 31,9, 31,8, 30,2, 29,7, 29,7, 29,6(6C), 29,6(8C), 29,4, 29,4, 29,3, 29,3,
29,3, 29,3, 29,0, 28,6, 27,8, 27,5, 27,3, 24,7, 24,5, 22,7, 22,7, 22,7, 21,7, 15,2, 14,1,
14,1, 14,1.

Vidu 13

Vi du nay d& cap dén hop chit I-13 c¢6 cong thuc I, hop chat nay c6 cong thirc cAu
tric sau:

Ci4Hyo
CoHjy
COOH
C10H21

(CH2)4

I-13

Hop chét I-13 dugc diéu ché boi quy trinh téng hop sau:

Ci4Hz9
/R CoHyg
CoHyg (CH’)4 N COOH
CIOHZI/\/ (CH/2)4
C101‘121 Cuaf o
Cong thirc 11-13 Cong thac l11-13 Cong thirc IV-13
. CI4H79
NaBH, cgﬂlgjﬁ
—_—
_COOH
ZnCl, C10H21 (CH2)4
Cong thurc 1-13

Phuong phap tong hop nhu sau:
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(1) Amin bic hai N,N-dialkyl c6 cong thirc II-13 (35,4g, 0,10 mol) dugc hoa tan
trong toluen (20 mL) dé thu dwgc dung dich 1; hop chét anhydrit hexadecanyl pimelic ¢4
cong thire I1I-13 (36,7g, 0,10 mol) duoc 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 hén hop thu duge duoc
khudy trong khi gia nhiét dén nhiét d6 80°C trong mdt gid; sau khi két thiic phan tng,
Joai bé toluen bing céch ¢b dic trong chan khong dé thu duoc hop chét IV-13;

(3) Hop chét IV-13 dugc khir trong dung dich tetrahydrofuran dé hoa tan v6i natri
bohydrua-kém clorua (NaBHs-ZnCl,) dé thu dugc hop chat I-13.

Theo sang ché, hop chét I-13 dugc phan thich bsi NMR:

'H NMR (500MHz, CDCls), 511,87(1H), 2,43(2H), 2,40(2H), 2,40(2H), 2,21(2H),
1,542H), 1,45(1H), 1,362H), 1,29(2H), 1,27(2H), 1,26(24H), 1,26(24H), 1,25(4H),
1,25(2H), 1,25(1H), 1,25(4H), 1,19(2H), 1,19(2H), 1,19(2H), 0,93(3H), 0,83(9H).

13C NMR (500 MHz, CDCls), 5178,4, 64,0, 63,0, 57,8, 35,8, 35,1, 34,0, 32,9, 32,6,
31,9, 31,9, 31,9, 31,3, 29,9, 29,9, 29,6(2C), 29,6(4C), 29,6(9C), 29,3, 29,3, 29,3, 29,3,
28.3,27,3,27,1,26,8,26,5,25,0,22,7,22,7,22,7,18,7, 14,1, 14,1, 14,1.

Vidu 14

Vi du nay @ cap dén hop chat I-14 c6 cong thirc I, ¢ cong thirc cau tric sau:

CsHyy
C6H13/ﬁ /
N N _—coon
CeHys (CHy),

1-14

Hop chét I-14 dugc diéu ché boi quy trinh tong hop sau:
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CgHy4
CeH, Z
CeHy3 613
(CH2)2 N - _COOH
~
cay” N C6H13/\/ (CHy),
CgHy, 0
Cong thuc l1-14 Cong thuc lll-14 Cong thic IV-14
CgH,,
NaBH, CeHys 7
—_—
N COOH
ZnCl, oty N (CHy),

Cong thuc l-14

Phuong phép tong hop nhu sau:

(1) Amin bac hai N,N-dialkyl c6 cong thirc II-14 (24,1g, 0,10 mol) dugc hoa tan
trong toluen (20 mL ) dé thu duogc dung dich 1; hop chét anhydrit dexenyl glutaric c6
cong thire I1I-14 (25,2g, 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 vi vay hdn hop thu duge duoc
khudy trong khi gia nhiét dén nhiét d 80°C va sau d6 duoc gitt & nhiét do 80°C trong 1
gidy; sau khi két thiic phan ung, loai bé toluen bang cach cb dic trong chan khong dé thu
duoc hop chat TV-14;

(3) Hop chat IV-14 dugc khir trong dung dich tetrahydrofuran da hoa tan v6i natri
bohydrua-kém clorua (NaBH4-ZnCl,) dé thu duoc hop chét I-14.

Theo sang ché, hop chat I-14 dugc phan thich béi NMR:

'H NMR (500 MHz, CDCls), $12,01(1H), 5,48(1H), 5,43(1H), 2,46(2H), 2,43(4H),
2.33(2H), 2,03(1H), 1,94Q2H), 1,54(2H), 1,36(4H), 1,33(2H), 1,30(2H), 1,29(6H),
1,27(4H), 1,26(18H), 0,88(9H).

BC NMR (500 MHz, CDCly), 8178,4, 134,9, 129,3, 64,0, 57,6(2C), 37.6, 34,0,
31,92C), 31,9, 31,2, 29,9, 29,7, 29,7, 29,3(4C), 29,3, 28,3(2C), 27,5, 27,3(2C),
22,7(20), 22,7, 14,1(2C), 14,1.

Vidu 15

Vi du nay dé cap dén hop chat I-15 c6 cong thirc I, ¢ cong thic chu tric sau:
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A CeHys
/ (CHy)yy %
/(CH2)27 N COOH
HO
Cl
I-15

Hop chét I-15 dugc didu ché boi quy trinh téng hop sau:
a CeHis

o) o o (CH2)27
(CH,)z7

/ + (CHy),

% (CHz)2; NH \ (CH2)27 COOH
CeHys

“ Céng thic 11I-15

al CeHys

Cong thuc 11-15 Cong thire IV-15

(CHy)ys

/ =Z
NaBH,

(CH3)z7 N COOH

y j/
o HO

Cong thurc I-15

Phuong phép thong hop c6 thé duoc thuc hién c6 hoic khoéng c6 dung mdi, va
phuong phap tong hop c6 dung moi nhu sau:

(1) Amin bac hai N,N-dialkyl c6 cong thic II-15 (92,8g, 0,10 mol) dugc hoa tan
trong toluen (20 mL) dé thu duoc dung dich 1; hop chét anhydrit dexynyl butanedioic c6
cong thire IMI-15 (22,2g, 0,10 mol) dwoc 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
khudy trong khi gia nhiét dén 80°C va sau d6 dugc gitt & nhiét do 80°C trong 1 gio, va
sau khi két thuc phan tmg, loai bo toluen bang cach co dic trong chén khong dé thu duoc
hop chét IV-15;

(3) Hop chit IV-15 dugc khwr trong dung dich tetrahydrofuran da hoa tan v6i natri
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bohydrua (NaBHy) dé thu duoc hop chit I-15.
Theo sang ché, hop chét I-15 duoc phan tich béi NMR:

'H NMR (500 MHz, CDCly), 812,01(1H), 5,31(1H), 4,60(1H), 3,54(4H), 2,84(2H),
2.81(1H), 2,46(2H), 1,96(2H), 1,44Q2H), 1,31(4H), 1,29(2H), 1,28(4H), 1,26(96H),
1,25(8H), 0,88(9H).

13C NMR (500 MHz, CDCly), 8177,3, 86,5, 86,3, 80,8, 58,6(2C), 50,9(2C), 36,7,
31,92C), 31,2(2C), 30,9, 29,6(44C), 29,3(2C), 29,0, 28,1, 27,1, 26,5(2C), 22,72C),
22.7,19,4, 14,12C), 14,1.

Vidu so sanh 1
Vi du nay dé cap dén hop chét I-d1 ¢6 cong thire 1, ¢6 cong thic chu tric sau:

CeHys

N __-CoOH
C3H7/\r (CH,),

I-d1

Hop chét I-d1 dugc didu ché béi quy trinh tong hop sau:

CeHys
o 0 0 C;H7" /
it /ﬁ/ \/4
NH + (CHy), 3 N /COOH
C3H7/\r \ C3H7/Y (CH,),
| CeHy3
(8]
cong thire I1-d1 - Cong thic lll-d1 Cong thirc IV-d1

CeHys

C;H, F
NaBH4
—_—
ZnCl, : N __coon
C3H7/\r (CH,),

Cong thirc I-d1
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Phuong phap tong hop nhu sau:

(1) Amin bac hai N,N-dialkyl c¢6 cong thuc II-d1 (18,5g, 0,10 mol) dugc hoa tan
trong toluen (20 mL) dé thu duoc dung dich 1; hop chét anhydrit octenyl glutaric ¢6
cong thire II-d1 (22,4g, 0,10 mol) duoc hoa tan trong toluen (30 mL) dé thu duoc dung
dich 2;

(2) Dung dich 1 dugc thém vao dung dich 2, va vi vy hdn hop thu duge duge
khudy trong khi gia nhiét dén nhiét d6 80°C va sau dé duoc gift & nhiét do 80°C trong
mdt gid; sau khi két thiic phan tmg, loai bé toluen bang cach c¢6 dic trong chan khong dé
thu duoc hop chat IV-d1;

(3) Hop chét ID-d1 dugc khir trong dung dich tetrahydrofuran da hoa tan v6i natri
bohydrua-kém clorua (NaBH,-ZnCl,) dé thu dugc hop chét I-d1.

Theo séang ché, hop chat I-d1 dugc phan thich boi NMR:

'H NMR (500 MHz, CDCL), 812,01(1H), 5,48(1H), 5,43(1H), 2,63(2H), 2,46(2H),
2,33(2H), 2,03(1H), 1,94(2H), 1,54(2H), 1,33(2H), 1,31(12H), 1,29Q2H), 1,25(4H),
1,06(6H), 0,88(9H).

13C NMR (500 MHz, CDCLy), 8178,4, 134,9, 129,3, 61,3(2C), 59,0, 38,2, 34,6(2C),
34,0,31,9, 31,2, 29,9, 29,7(2C), 29,4, 27,5, 22,7(2C), 22,7, 21,022C), 14,1(2C), 14,1.

Vi du so sanh 2

Vi du nay @& cap dén hop chét I-d2 ¢ cong thirc I, c6 cong thirc céu tric sau:

CsHy;
CHs /ﬁ /
/\/N _—coon
C4Hy (CHy),

I-d2

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

C,Hy /
C4Hy
(CHz)z

COOH
C4H9 (CHy),
CgHyy
(0]

Cong thuec lI-d2 Cong thuec li-d2 . ,
Cong thirc IV-d2

CgHyy
NaBH4 CH, /\l
ZnC12 COOH
C4H9 (CH2)2

Cong thic I-d2
Phuong phap téng hop nhu sau:

(1) Amin béc hai N,N-dihexyl c6 cong thirc 1I-d2 (18,5g, 0,10 mol) dugc hoa tan
trong toluen (20 mL) dé thu duoc dung dich 1; hop chat anhydrit dexenyl glutaric c6
cong thire I1I-d2 (25,2g, 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 duge
khudy trong khi gia nhiét dén nhiét do 80°C va sau d6 dugc giit & nhiét do 80°C trong 1
gi0; sau khi két thiic phan tng, loai bo toluen bang cach ¢ dic trong chén khong dé thu
duoc hop chit IV-d2;

(3) Hop chét IV-d2 dugc khir trong dung dich tetrahydrofuran dugc hoa tan véi
natri bohydrua-kém clorua (NaBH4-ZnCl,) dé thu duoc hop chat I-d2.

Trong sang ché, hop chét I-d2 dugc phén tich boi NMR:

'H NMR (500 MHz, CDCls), 812,01(1H), 5,48(1H), 5,43(1H), 2,46(2H), 2,43(4H),
2,33(2H), 2,03(1H), 1,94(2H), 1,54(2H), 1,36(4H), 1,33(2H), 1,30(2H), 1,29(6H),
1,28(8H), 1,26(6H), 0,88(9H).

3C NMR (500 MHz, CDCly), 81784, 134,9, 129,3, 64,0, 57,6(2C), 37,6, 34,0,
31,9, 31,5(2C), 31,2, 29,9, 29,7, 29,7, 29,3, 28,3(2C), 27.5, 27,0 (20), 22,7(2C), 22,7,
14,1(20), 14,1.

Vi du so sanh 3

Vi du nay dé cap dén hop chét I-d3 c6 cong thic I, hop chit nay co Cong thirc céu
tao sau:
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Ci6Hss
\/\l/ /
N N __coon
(CHy)1o

I-d3

Hop chat I-d3 duge didu ché boi quy trinh téng hop sau:

Cr6Haz

(o)

W 0 7&0 A
N+ CHy
X \ N N __~coon
CeHis (CHy)1o
0

Cong thirc l1-d3 Cong thirc lI-d3 Cong thurc IV-d3
NaBH4 \/Y
chlz

Cong thic I-d3

CiHzs

COOH
(CHz)lo

Phuong phép téng hop nhu sau:

(1) Amin bac hai N,N-dialkenyl c6 cong thic II-d3 (15,3g, 0,10 mol) duoc hoa tan
trong toluen (20 mL) dé thu dugc dung dich 1; hop chit anhydrit octadexenyl
tridecanedioic c¢6 cong thirc ITI-d3 (47,6g, 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 duoc
khudy trong khi gia nhi¢t dén nhiét d 0°C va sau d6 duoc gitt & nhiét do khoang 0°C
trong 1 gio; sau khi két thiic phan tmg, loai bo toluen béang cach co dic trong chin khong
dé thu dugc hop chét IV-d3;

(3) Hop chit IV-d3 dugc khwr trong dung dich tetrahydrofuran da hoa tan voi natri
bohydrua-kém clorua (NaBH4-ZnCl,) dé thu duoc hop chat I-d3.
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Theo séng ché, hop chit I-d3 dwgc phan tich boi NMR:

'H NMR (500 MHz, CDCLy), 811,87(1H), 5,82(2H), 5,48(1H), 5,43(1H), 5,13(2H),
4,88(2H), 2,76(2H), 2,46(2H), 2,21(2H), 2,13(4H), 2,03(1H), 1,94(H), 1,54(2H),
1,33(4H), 1,30(4H), 1,29(6H), 1,26(26H), 1,25(4H), 1,11(6H), 0,88(3H).

30 NMR (500 MHz, CDCly), 81784, 133,5, 133,02C), 1324, 115,8(20),
59,8(2C), 59,5, 41,1(2C), 38,8, 34,0, 34,0, 33,2, 31,9, 30,0, 29,9, 29,7, 29,7, 29,6(3C),
29.6(8C), 29,3,29,3, 29,0, 27,2, 24,7,22,7, 18,1(2C), 14,1.

Vi du thi nghiém 1

Thir nghiém am giau cic nguyén t6 dit hiém

(1) Cac hop chét diéu ché dugc trong cac vi du tir 1 dén 15 trén day va céc vi du so
sanh tir 1 dén 3 dugc st dung véi trong lugng twong ung 1a (5,51, 6,24, 8,08, 11,52,
11,36, 6,91, 9,83, 9,44, 12,53, 10,96, 10,23, 10,98, 9,36, 6,42, 14,78 va 5,15, 5,51, 8,01)
g |

(2) Céc chét chiét trén ddy dugc tron twong tmg v6i 0,96 mL cua 10,8 mol/L dung
dich nudc natri hydroxit va dugc xa phong héa ¢ nhiét do 25 °C trong 5 phut dé thu duoc
chét 16ng nhét cia cac chét chiét d4 xa phong hda voi mirc xa phong hoa 1a 80%;

(3) O nhiét d6 phong, chét 16ng nhét cla cac chét chiét d4 xa phong hoéa dugc tron
v6i 2000 mL cia dung dich ngam chiét d4t hiém loai ion dé thoi gian lam gidu khodng
0,5 gio. Dung dich ngdm chiét dat hiém loai ion chira 15 nguyén t6 dat hiém bao gdm:
lantan, xeri, praseodym, neodym, samari, europi, gadolini, tebi, dysprosi, holmi, erbi,
tuli, yterbi, luteti va ytri, véi ndng d6 mol 1 0,00636 mol/L. pH=6,0. Do ndng do cua
cac ion dit hiém trong pha nuéc trude va sau khi lam giau, va tinh tdng ty 1¢ 1am giau
clia cac ion dat hiém E%.

Két qua thr nghiém cu thé (téng ty 1€ 1am giau cua céc ion d4t hiém) dugc thé hién

trong Bang 1:

Danhmuc | Vidu 1 Vidu?2 Vidu3 Vidu4 Vidu5 Vidu6

Téng ty 1&
lam giu | 96,5 97,4 97,5 96,5 97,9 97,6
E%

Danh muc | Vidu7 Vidu8 Vidu9 Vidul0 |Vidull |Vidul2

Téng 17 16 | 977 97,9 97,9 96,6 95,9 98,5
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lam giau
E%

Vi du so|Vi du so|Vi du so

Danhmuc | Vidu13 |[Vidul4 |Viduls
sanh 1 sanh 2 sanh 3

Téng ty 16
lam giau | 97,5 96,9 96,7 94,4 92,9 93,8
E%

C6 thé thiy tir bang 1 ring tdc d6 1am gidu cia axit N,N-dihydrocacbonyl amino
carboxylic theo sang ché 13 trén 95%, chit nay c6 thé duogc sir dung dé 1am gidu cac
nguyén té dat hiém tir c4c nguyén liéu tho chira dAt hiém ndng d6 thip.

Vi du thir nghiém 2
Thik nghiém tach ion ytri

(1) Céc hop chat didu ché duoc trong cc vi du trén day tir 1 dén 15 va Vi du so
sanh 1 dugc didu ché twong tmg thanh cac dung dich chiét; cu thé, cac chit chiét duoc
didu ché trong cac vi du tir 1 dén 15 va Cac vi du so sanh tir 1 dén 3 duoc 14y véi trong
lugng twong ung 1a 5,51g, 6,24g, 8,08g, 11,52g, 11,36g, 691g, 9,83g, 9,44g, 12,53g,
10,96g, 10,23g, 10,98g, 9,36g, 6,42¢g, 14,78 va 5,15¢g, 5,51g, 8,01g, toluen dugc léy VOl
trong lwong twong tng 13 19,5g, 18,8g, 16,9¢g, 13,5g, 13,6g, 18,1g, 15,2g, 15,6¢g, 12,5g,
14,0g, 14,8g, 14,0g, 15,6¢g, 18,6g, 10,2g va 19,9¢g, 19,5g, 17,0g; Hai thanh ph?m trén day
duoge tron dé thu duge cac dung dich chiét c6 ndng d6 12 0,52 mol/L va tdng thé tich 1a
25mL.

(2) Cac dung dich chiét trén day duogc tron twong tng véi 0,96 mL cua 10,8 mol/L
dung dich nuéc natri hydroxit va dugc xa phong héa & nhiét d6 25 °C trong 5 phut dé thu
duogc dung dich chit chiét da xa phong héa véi mire do xa phong hoa 1a 80%.

(3) G nhiét do phong, 25 mL cua cac dung dich chiét da xa phong héa va 25 mL cua
dung dich d4t hiém da tron dugc tron va chiét trong 0,5 gid. Dung dich dat hiém d3 tron
chira 15 nguyén t6 dAt hiém bao gém lantan, xeri, praseodym, neodym, samari, europi,
gadolini, tebi, dysprosi, holmi, erbi, tuli, yterbi, luteti va ytri, co n6ng d6 1a 0,020 mol/L
cho mdi nguyén td. Po cac ndéng do ctia cac ion d4t hiém trong pha nudc trude va sau
khi tach va tinh hé s6 tach twong d8i Bryy ciia mdi ion dat hiém (Ln) so v6i ion ytri (Y).

Céc két qua thit nghiém cu thé (hé s6 tach tuong ddi fryy cia mdi ion dat hiém
(Ln) so v6i cac ion ytri (Y)) dugc thé hién trong Bang 2.
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Bang 2

5 La/ | Ce/ | Pr/ |Nd/|Sm |Ew/ | Gd/|Tb/ | Dy/ |Ho/ | Er/ | Tm | Yb/ | Lu/
WYy |y |y |y [/~ |Y |Y |Y |Y |Y |Y |[/¥|Y |Y

1,1 1,2 (1,7 12,0 |30 {29 {21 (22|22 |23 24 12,5128 |3,1
Vidul

2 |7 |7 |8 4 |6 |4 |8 |9 8 9

1,2 1,6 1,8 2,1 13,0 (3,523 (27 23|22 2,3 12,9 (2,7 |3,2
Vidu?2

0O |0 |6 |6 3 9 6 1 0 |3 5 0

1,1 (1,3 11,7 (2,013,029 (2,1 (222223 24 12,5 (2,8 |3,1
Vidu3

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

1,0 1,2 1,7 12,0 (3,0 (29 (2122 |23 |23 |24 2,5 12,8 {3,1
Vidu4

9 |9 |2 |6 6 8 6 (0 |9 8 9 8

1,1 |12 |1,7 {2,0 [3,0 12,9 (2,1 |22 (22 |23 24 12,5 (2,8 |3,1
Vidu5

2 7 2 6 1 6 8 7 9 7 7 5

1,1 |13 1,7 (2,0 13,01(29 (22 (222323 |24 2,6 12,9 | 3,1
Vidu6

3 0 (3 7 8 0 8 0 |9 9 |2 0

1,1 {1,3]1,7 2,0 3,029 (22222323 |25 2,6 129 |3,1
Vidu7

4 1 3 7 8 0 8 0 |9 0 |2 1 9

1,1 (1,2 1,7 (2,0 (3,029 (21 |22 (23|23 |24 25 12,8 [3,1
Vidu8

0 (9 |2 |6 6 8 6 [0 |9 8 9 8

1,2 113 1,8 12,0 (3,029 (2,1 (22 (2324 |25 26 129 |33
Vidu9 |1 2 2 8 2 7 9 8 2 2 1 1
Vi du|1,1 |12 |1,7 [2,0 (3,029 (22 |22 |23 |24 |25 25 12,8 | 3,1
10 0 |3 7 |9 6 9 8 9 3 2 0 6
Vi du|l1,1 |13 (1,8 12,013,029 |21 (22|23 |24 24 12,5 (2,8 |3,1
11 3 2 0 4 5 8 2 3 2 1 8 4
Vi dul|1,0 |13 (1,7 |2,0 3,0 (3,021 22|23 |24 24 12,5 (2,8 | 3,1
12 8 3 3 7 4 0 3 3 5 2 9
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Vi du|l,1 [1,3|1,7(2,01(3,0 (29|21 (22|23 |24 |24 (25|28 |3,1
13 6 (0 (4 |9 |3 3 12 19 |0 |0 |3 |9 |8

14 4 19 (7 |8 |9 |9 |3 |6 |3 |2 1 6 1

Vi dul|1,2 1,3 1,712,031 (3,022 (22|23 (24|25 |26 |29 |32

15 8 5 5 5 2 2 4 7 2 3 4 8 1
Vi du

. 09 1,1 1,5 (1,8 {28 (29 |21 (2,1 (2,0 (21 (22 (24|27 |29
so sanh
] 8 8 0 4 7 1 1 6 4 3 1 2 1 7
Vi du

. 08 (1,0 |1,5 1,8 {29 (2,9 (2,1 |21 (2,0 |21 |21 |24 |26 |29
so sanh
5 8 5 7 2 2 0 0 8 7 1 4 9 5
Vi du

) 10 ({12 (1,51(1,9 12,9 |29 (2,1 (2,1 |21 |21 |22 |24 (2,6 |29
so sanh
3 3 1 5 4 1 3 0 5 7 9 5 3 8 4

C6 thé thiy & Bang 2 ring, axit amino carboxylic dugc dé xuét trong sang ché c6
thé duoc sir dung dé tach va tinh ché ytri tir cic nguyén lidu thd dét hiém da tron.

Vi du thir nghiém 3

Thik nghiém d 6n dinh

Do bn dinh cua hop chét I-1 duogc diéu ché trong Vi du 1 trén day dugc thit nghiém
boi quy trinh sau: hop chit I-1 duoc didu ché thanh mot dung dich chiét bang cach hoa
tan 43,9g hop chat I-1 trong 100 mL toluen dé didu ché mot dung dich chiét c6 néng do
13 1,0mol/l; 50 mL dung dich chiét va 50 mL dung dich axit hydroclorua c6 néng dolaé6
mol/L dugc tron va khqu trong 15 ngay, va 50 mL con lai cua dung dich chiét va 50 mL
dung dich natri hydroxit cé ndéng do 1a 6 mol/L dugc tron va khudy trong 15 ngay, va sau
do ty 1€ hao hut chét chiét duoc thir nghiém baoi NMR.

D6 n dinh cua céc hop chét theo cac vi du tir 2 dén 15 va cac Vi du So sénh tir 1
dén 3 duoc thir nghiém theo cach tuwong tu ctia hop chéatI-1; |

Céc két qua th nghiém cu thé (ty 1é hao hut chét chiét trong moi trudng axit

hydroclorua va moi truong kidm 16ng dugc thé hién trong Bang 3 dudi day:
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Béang 3
Ty 1€ hao hut chit chiét trong | . Lz
. . Ty 1€ hao hut chat chi€t trong
Danh muc | méi trudong axit hydroclorua | ~ . N
moi trudng kiém 16ng (%)
(%)

Vidul 0.03 0.05
Vidu?2 0.03 0.04
Vidue3 0.03 0.04
Vidu4 0.03 0.04
Vidu$5 0.03 0.04
Vidu 6 0.04 0.05
Vidu?7 0.03 0.05
Vidu8 0.04 0.05
Vidu9 0.03 0.05
Vidu 10 0.03 0.05
Vidull 0.03 0.05
Vidul2 0.03 0.05
Vidul3 0.03 0.05
Vidu 14 0.03 0.05
Vidu 15 0.03 0.04
Vi d

PO %006 0,07
sénh 1
Vi du solg 6 0,07
sanh 2
Vi du sog06 0,07
sanh 3

C6 thé thiy tir Bang 3 rang ty 18 hao hut axit N,N-dihydrocacbonyl amino
carboxylic trong mdi trudng axit hydroclorua l1a dudi 0,04%; va ty 1€ hao hut trong dung
dich soda kiém 1a duéi 0,05%. Do vay, axit N,N-dihydrocacbonyl amino carboxylic
duoc didu ché theo sang ché c6 do 6n dinh hoa hoc tuyét voi va co thé chiu duogc axit

manh va kiém manh ma khong bi &n mon.

Nguoi nép don tuyén bd ring phuong phap didu ché va st dung axit
N,N-dihydrocacbonyl amino carboxylic theo sang ché duoc minh hoa boi cac vi du trén
day, nhung sang ché khong bi gi6i han & cac Vi du nay, diéu d6 khong c6 nghia la sang
ché chi nén dugc thuc hién béng cach dua vao cac vi du trén day. Pham vi bao hd cua
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sang ché nay dugc xac dinh bdi cac diém yéu cau bao hd.
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Yéu cau bao ho

1. Hop chit axit N,N-dihydrocacbonyl amino carboxylic véi chu trac dugc thé hién boi

cong thirc I:
R, Ry
/111 _COOH
R, (CHy),
X
Cong thuc I

trong do, mdi Ry va R, ddc 1ap 1a C7-C30 alkyl, alkenyl hodc alkynyl mach théng
hodc mach nhanh, bdo hoa hodc khong bao hoa va khong dugc thé; hoac C7-C30 alkyl,
alkenyl hodc alkynyl mach théng hoic mach nhanh, bdo hoa hodc khéng bdo hoa va
dwgc thé bing mdt phan tir thé hodic két hop ciia it nhat hai phén tir thé bat ky dugc chon
tir nhém bao gdm halogen, hydroxyl, carboxyl, phenyl, phenoxy, amino, nitro, xyano va
thiol;

R; 13 C6-C30 alkyl, alkenyl hodc alkynyl mach théng hodc mach nhanh, bao hoa
hoic khong bio hoa, va khéng duoc thé; hodc C6-C30 alkyl, alkenyl hodc alkynyl mach
thing hodc mach nhéanh, bdo hoa hodc khong bdo hoa va duge thé bang mot ph?ln tr thé
hoic két hop cua it nhét hai phan ti thé bat ky dugc chon tir nhém bao gdm halogen,

hydroxyl, carboxyl, phenyl, phenoxy, amino, nitro, xyano va thiol;

X 1a H hoac OH;

n 12 58 tu nhién tir 1 dén 10.
2. Hop chét axit N N-dihydrocacbonyl amino carboxylic theo diém 1, trong d6 mdi R,
va R, doc 1ap 1a C7-C18 alkyl, alkenyl hoac alkynyl mach théng hoac mach nhanh, bao
hoa hodc khong bao hoa, va khong duoc thé; hodc C7-C18 alkyl, alkenyl hodc alkynyl
mach théng hoidc mach nhanh, bdo hoa hoac khong bao hoa va dugc thé.
3. Hop chét axit N,N-dihydrocacbonyl amino carboxylic theo diém 1, trong d6, mdi R;

va R, ddc 1ap 1a C7-C30 alkyl, alkenyl hodc alkynyl mach théng hodc mach nhanh, bao
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hoa hoic khong bio hoa, va khoéng dugc thé.

4. Hop chit axit N,N-dihydrocacbonyl amino carboxylic theo diém 3, trong d6 mdi R,
va R, dbc lap 1a C7-C30 alkyl, alkenyl hodc alkynyl mach nhanh, bdo hoa hoac khéng
b0 hoa va khong dugc thé.

5. Hop chét axit N,N-dihydrocacbonyl amino carboxylic theo diém 3, trong d6 mdi R,
va R, doc lap 1a C7-C12 alkyl, alkenyl hodc alkynyl mach nhanh, bdo hoa hodc khong
bao hoa, va khong dugc thé.

6. Hop chét axit N,N-dihydrocacbonyl amino carboxylic theo diém 1, trong d6 mdi R,
va R, doc lap 1a C7-C30 alkyl mach thfmg hoic mach nhanh va khéng duoc thé.

7. Hop chéat axit N,N-dihydrocacbonyl amino carboxylic theo didm 6, trong d6 mdi R,
va R, doc 1ap 1a C7-C18 alkyl mach théng hoic mach nhanh va khéng duoc thé.

8. Hop chat axit N,N-dihydrocacbonyl amino carboxylic theo diém 7, trong 6 mdi R,
va R, doc 1ap 1a C7-C10 alkyl mach thing hoic mach nhanh va khong dugc thé.

9. Hop chét axit N,N-dihydrocacbonyl amino carboxylic theo diém 1, trong d6 X 1a H.
10. Hop chét axit N,N-dihydrocacbonyl amino carboxylic theo diém 1, trong d6 n 14 s6
tu nhién tir 1 dén 6.

11. Hop chat axit N,N-dihydrocacbonyl amino carboxylic theo diém 1, trong d6 mdi R,

N\

5

va R, doclap la a , trong d6 3<a+b<l10, ‘71‘ 13 vi tri lién két.

12. Hop chét axit N,N-dihydrocacbonyl amino carboxylic theo diém 1, trong d6 R;va R,

%

doc 1ap 13 nhém bét ky dugc chon tir nhém bao gom cac nhém sau, trong do 1a vi

tri lién két,
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e e
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13. Hop chét axit N,N-dihydrocacbonyl amino carboxylic theo diém 1, trong d6 R dugc
chon tir C6-C30 alkenyl hodc alkynyl mach thing hodc mach nhanh, khong bio hoa va
khéng dugc thé.

14. Hop chit axit N,N-dihydrocacbonyl amino carboxylic theo diém 13, trong d6 R31a
C10-C30 alkenyl mach thang.

15. Hop chit axit N,N-dihydrocacbonyl amino carboxylic theo diém 13, trong d6 R;1a
C10-C18 alkenyl mach thang.

16. Hop chét axit N,N-dihydrocacbonyl amino carboxylic theo diém 1 hoic 2, trong d6

%

R3 1a nhom bat ky duogc chon tir nhdm bao gém cac nhom dudi day, trong d6 la vi
tri lién két,
CH CsH CeHy3 C;Hys CsHy, CoHyo CroHzy
/ 4Hy /— st 7 / S/ / f
C3H7 C4H9 C5H11 C6H13 C7H15 C8H17 C, 9H19 C10H21
N ~ T " T ™ e
C,Hs / C;H, /—//‘ CJ;_//‘ CsHyy / CeH CH
- H i i N](“I T
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17. Phuong phép didu ché axit N,N-dihydrocacbonyl amino carboxylic theo diém bat ky

trong s cac diém tir 1 dén 16 bao gom cac budc:

tron va phan tng amin bac hai N,N-dihydrocarbonyl ¢6 cong thirc II va hop chét
anhydrit ¢ cong thure III dé thu dugc axit N,N-dihydrocacbonyl amit carboxylic c6 cong
thirc TV, va sau d6 khir axit N,N-dihydrocacbonyl amit carboxylic cé cong thirc IV voi
chit khtr dé thu dugc axit N,N-dihydrocacbonyl amino carboxylic c6 cong thirc I, nhur

duoc thé hién trong s& db phan tmg sau:

o R, Ry
o 0 |
Rl——l%—R2 + - N ~coo
(CHz)n Rz (CHZ)n
R;
Cong thuc ll Cong thic il Cong thirc IV
Ry R,
~ ?
Chatkhar |
N COOH
_— pd
Rz/ (CHZ)n
X
Cong thurc |

trong do, R; R, va R; duoc xac dinh theo diém bét ky trong s6 cac diém tir 1 dén
16, va n 1a s6 tw nhién tir 1 d&én 10; X 12 H hodc OH.
18. Phuong phap diéu ché axit N,N-dihydrocacbonyl amino carboxylic theo diém 17,
trong d6 ty 18 mol gitta amin bac hai N,N-dihydrocacbonyl ¢6 cong thirc II va hop chét
anhydrit c6 cong thuc I1T1a 1: (0,8-1,2).
19. Phuong phéap diéu ché axit N,N-dihydrocacbonyl amino carboxylic theo diém 17
hodc 18, trong d6 amin bac hai N,N-dihydrocacbonyl c6 cong thuc II va hop chat
anhydrit ¢4 cong thie III duge tron va phan tmg & nhiét do tir 0 dén 125 °C trong tir 0,5
gitr dén 4 gid.
20. Phuong phap diéu ché axit N,N-dihydrocacbonyl amino carboxylic theo diém 17,
trong d6 amin bac hai N,N-dihydrocacbonyl c¢6 cong thic II va hop chat anhydrit co

cong thire I duge tron va phan Gtng ma khong ¢6 dung moi.
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21. Phuong phéap diéu ché axit N,N-dihydrocacbonyl amino carboxylic theo diém 17,
trong d6 amin bac hai N,N-dihydrocacbonyl c6 cong thirc 11 va hop chét anhydrit c6
cong thirc I dugc tron va phan ung trong dung moi;

22. Phuong phép diéu ché axit N,N-dihydrocacbonyl amino carboxylic theo diém 21,
trong d6, dung méi 12 dung moéi tro duge chon tir dung mbi bét ky hodc két hop cua it
nhét hai dung méi dugc chon tir nhém bao gém hexan, diclometan, ete dau, toluen, xylen

hodc dau héa.
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