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TOm tat

Bai bodoq trinh bay két gud vé khd ndng xic tic cia L-prolinamide trong phdn ing
qunich de téng’h,op hop chat [-amino carbonyl 1,3-diphenyl-3-(phenylamino)propan-1-one.
Ket qua cho thay L-prolinamide c¢é kha nang xuc tic cho phan ung Mannich. XUc tac
prolinamide va san pham B-amino carbonyl dwege dinh danh bang phé IR va *H-NMR.
Tir khéa: L-proline, prolinamide, phdn img Mannich, hop chdt f-amino carbonyl.
Abstract

L-PROLINAMIDE CATALYSIS FOR MANNICH REACTION

The results of catalytic ability of L-prolinamide for Mannich reaction are presented. The
obtained results showed that L-prolinamide was able to catalyze for Mannich reaction. The

structure of prolinamide and S-amino carbonyl compound was confirmed by IR and *H-NMR
spectral data.

1. Mé dau

Phan trng Mannich 1a mot trong nhiing phuong phap quan trong trong téng hop hitu co dé
tong hop cac hop chit S-amino ketone va S-amino acid, 1a nhiing hop chét trung gian trong tong
hop cac hop chat co hoat tinh sinh hoc quan trong [1] (vi du cac ,H peptlde [2]). Xuc tac hitu co phi
ddi xtmg 14 xuc tac than thién voi moi truong, duge ing dung nhiéu dé tong hop cac dong phan lap
thé tinh khiét, va ciing 1a mot trong nhiing linh vuc dang dugc quan tam nghién ctu trong tong hop
hitu co [3]. M6t vai nghién ctru cho thiy rang viéc sir dung L-proline va dan xuat L-proline trong
cac phan tmg tao lién két carbon-carbon dem lai hiéu quéa cao, nhu phan tmg aldol hoa [4], phan
mg Michael [5]... Trong do, xtic tic trong phan tmg Mannich ciing dugc nghién ctru rat nhiéu
nhung it cac nghién ciru vé viée sir dung xuc tac 1a din xuat cta L-proline [6].
2. Thuc nghiém

2.1. Thiét bi va héa chit

Nhiét d6 nong chay dugc do trén may Gallenkamp tai phong thi nghiém Hoé Pai cuong,
Truong Pai hoc Su pham Thanh phé H6 Chi Minh. Phd IR dugc do trén may do phd IR
SHIMADZU FTIR 84008 tai phong Phén tich trung tam, Truong Pai hoc Su pham Thanh ph
H6 Chi Minh. Pho *H-NMR cua cac hop chat duoc ghi trén may Bruker Avance - 500MHz
trong dung moéi CDCl3, dugc thuc hién tai Phong NMR, Truong Pai hoc Khoa hoc Tu nhién
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(Pai hoc, Quéc gia Ha Noi). Cac hoa chit ‘Ehuong mqi (Acros Organics, Sigma Aldrich) véi do
tinh khiét cao va dugc sir dung ma khong can tinh ché lai.

2.2. Phwong phap nghién ciru

2.2.1. Diéu ché xic tic

Téng hop (S)-tert-butyl 2-(p-tolylcarbamoyl)pyrrolidine-1-carboxylate 1
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p-Toluidine (160 mg; 1,5 mmol) dugc hoa tan trong dichloromethane (DCM) (10 ml) va
triethylamine (0,2 mL; 1,5 mmol) dwoc thém vao sau d6. [4] Sau khi khudy hdn hop 5 phit, cho
tiép N-Boc-L-proline (322 mg; 1,5 mmol) va EDC.HCI (287 mg; 1,6 mmol) vao. Hon hop
phan tng duoc khudy dudi khi quyén nito trong 12 gid. Hén hop sau phan tng duoc ria véi
nudc cat (10ml) roi chiét bé'mg ethyl acetate, pha hitu co dugc lam khan béng Na,S0,. Tién
hanh ¢6 quay dudi ap suit thap dé loai dung méi, san phdm N-Boc-L-prolinamide sach dugc
tach ra bang phuwong phap sic ki cot véi dung moi 1a hexane (hex): ethyl acetate (EA). San
pham (S)-tert-butyl 2-(p-tolylcarbamoyl)pyrrolidine-1-carboxylate 1 (37%) thu dugc c6 dang
ran mau hong nhat, nhiét d6 nong chay 1a 178-180°C. San pham duogc dinh danh bang phd IR
va 'H-NMR.

Téng hop pyrrolidine-2-carboxylic acid (4 -methylphenyl)-amide trifluoroacetate 2
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N-Boc-L-prolinamide 1 (106 mg, 0,35mmol) dugc hoa tan trong trifluoroacetic acid
(TFA)/dichloromethane (DCM) (v:v 1:1) (1 mL) khudy duéi khi quyén nito tai nhiét d6 phong
trong 2 gio.[4] Sau d6 hdn hop phan tmg duoc ¢d quay dudi ap suit thap dé loai dung méi va
str dung xuc tac L-prolinamide 2 dudi dang mudi. San pham duoc dinh danh bang phé IR va
'H-NMR.

2.2.2. Ung dung L-prolinamide lam xiic tic trong phdn irng Mannich
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3 (70%)
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Hoa tan benzaldehyde (106 mg; 1,0 mmol), aniline (102 mg; 1,1 mmol), acetophenone
(360 mg; 3,0 mmol) va xtic tac 2 (0,35 mmol) trong 1 mL tetrahydrofurane (THF).[4] Phan ing
dugc tién hanh dudi diéu kién khi quyén nito & nhiét do 64-66°C trong 4,5 gid. Hon hop sau
phan tmg dugc rira bang dung dich NH4C1 (10ml) va chiét bang ethyl acetate (20 ml x 3). Pha
hiru co duge lam khan bang Na,SO,, ¢6 quay dudi ap sudt thap dé loai bé dung méi. San pham
1,3-diphenyl-3-(phenylamino)propan-1-one 3 (70%) duogc két tinh lai trong hexane va ethyl
acetate. San pham thu dwgc c6 dang rin mau tring, nhiét do nong chay 1a 166-167°C. San
pham duoc dinh danh bang phd IR va *H-NMR.

3. Két qua va thao luan

3.1. Téong hop N-Boc-L-prolinamide 1
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Phan ung ghép cap peptide gitra N-Boc-L-proline va p-toluidine stt dung EDC.HCI
nhu tac nhan ghép cap. Hop chat N-Boc-L-prolinamide 1 tong hop dugc c6 hiéu suat 37%.

Dura vao phd *H-NMR (dung mdi CDCls) ctia hop chit 1, tin hiéu tai & = 9,34 ppm c6
cuong do tich phan bang 1 dang singlet dugc quy két cho proton linh dong ciia NH. Céc tin
hiéu doublet tai & = 7,39 ppm (J = 7,5 Hz) va & = 7,11 ppm (J = 7,5 Hz) déu ¢ cuong do
tich phan bang 2 dugc quy két cho céc proton ctia nhan thom. Céac cum tin hiéu tai & =
4,20-4,55 ppm (1H, multiplet), 6 = 3,20-3,62 ppm (2H, multiplet), 5 = 2.54 ppm (1H,
broad) va & = 1,93 ppm (3H, multiplet) duoc quy két cho proton cua CH va CH, vong
pyrrolidine. Cac tin hiéu singlet tai 6 = 2,30 ppm va tai 6 = 1,47 ppm c6 cuong do tich phan
lan luot bang 3 va 9 duge quy két cho proton CH3 ciia nhém CHs-arene va CHs ctia nhém
tert-butyl. Trén phd hdng ngoai IR (KBr, cm™) ctua N-Boc-L-prolinamide 1, ta thdy xudt
hién cac miii cta lién két C=0 amide tai 1672 cm™ ching t6 cac nhom acid carboxylic
trong proline di ghép cap véi nhdm amino cua p-toluidine. Ngoai ra, cic mili hap thu tai
3323 cm™ va 3286 dic trung cho dao dong N-H. Trong ving 2877-2974 cm™, phd xuit
hién cac van hép thu dac trung cho céc lién két Csp3-H.

3.2. Tong hgp pyrrolidine-2-carboxylic acid (4’-methylphenyl)-amide trifluoroacetate 2
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N-Boc-L-prolinamide 1 duoc g& nhém bao vé Boc bang acid trifluoroacetic (TFA) trong
DCM (ti 18 thé tich 1:1) dudi didu kién khi tro tai nhiét d6 phong. San phim sau khi g& bao vé
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thu duoc dudi dang mudi trifluoroacetate. Hon hop san pham sau phan tng khong qua qué trinh
tinh ché san phdm ma duoc sir dung truc tiép lam xtc tic cho phan tmg Mannich.

Két qua chim sic ky bang mong chi thdy xudt hién mot vét duy nhat cua mudi
trifluoroacetate. Thém vao do, trén phd *H-NMR khong con tin hiéu cua nhom tert-butyl. Diéu
nay chimg t6 do chuyén hoa cia cic qua trinh g& bé nhém Boc 1a 100%. Do san pham khong
duoc tinh ché nén chung t6i tién hanh dinh danh san pham g& bao vé 2 thong qua phdé *"H-NMR
ctia hon hop sau phan tng.

Tin hiéu singlet tai 8 = 9,97 ppm (1H) dwoc quy két cho proton linh dong cia NHCO.
Hai tin hiéu singlet tai & = 9,45 ppm (1H) va & = 7,74 ppm (1H) duoc quy két cho cac proton
linh dong cua “NH,. Cac tin hiéu tai § = 7,30 ppm (2H, doublet, J = 8,5 Hz), § = 7,07 ppm (2H,
doublet, J = 8,5 Hz) duoc quy két cho cac proton ctia nhan thom. Céc tin hiéu tai & = 4,70 (1H,
singlet), 3,25 — 3,45 ppm (2H, multiplet), 6 = 2,40 — 2,50 ppm (1H, multiplet), 6 = 2,02 — 2,15
ppm (1H, multiplet) va & = 1,90 — 2,02 ppm (2H, multiplet) dugc quy két cho proton ctia CH va

CH, vong pyrrolidine.
3.3. Ung dung L-prolinamide lam xiic tic trong phdn itng Mannich
0 NH, 0 Q
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X(c tac prolinamide 2 dugc st dung lam xtc tac cho phan img Mannich ba thanh phan
cia benzaldehyde, aniline va acetophenone dé tong hop base Mannich 1,3-diphenyl-3-
(phenylamino)propan-1-one 3. Phan tng dugc tién hanh trong dung méi THF tai nhiét do 64-
66°C trong 4,5h. San phiam base Mannich 1,3-diphenyl-3-(phenylamino)propan-1-one 3 duoc
co 1ap véi hidu suit 70%. Két qua cho thiy prolinamide 2 xiic tac tot cho phan img Mannich.

3.4. Dinh danh sin phim base Mannich

San pham base Mannich, 1,3-diphenyl-3-(phenylamino)propan-1-one 3, dugc xac dinh
c4u tric dua vao phd IR va *H-NMR. Pho IR cua 3 xuat hién cac van hap thu phu hop véi cac
lién két dédc trung trong san pham. Véan hap thu sic nhon ¢ khoang 3387 cm™ dic trung cho dao
dong hoa tri cua lién két N-H trong phan tir. Cac dinh héap thu tai 1674 cm™ dic trung cho dao
dong hoéa tri ciia nhém C=0. Cac van hap thu ciia Csps-H no thé hién & ving 2877-2916 cm™.
Trong ving 1450-1388 cm™, pho xuét hién cac van hap thu dic trung cho cac lién két C=C cta
vong benzene. C4c van hap thy ving 3024-3055 cm™ chimg t6 ¢6 cac lién két Cspp-H.

Ph6 'H-NMR ciia san phdm thém mét lan nita khing dinh cdu triic ciia san pham base
Mannich. Theo két qua phé *H-NMR trinh bay trong bang 1, céc tin hiéu tir 6,56 ppm dén 7,90
ppm duge quy két cho cac proton ciia nhan thom (3 vong thom). Proton ctia nhém CH, cho céc
tin hi¢u tai & = 3,53-3,41 ppm c6 cuong do tich phan béng 2 tach miaii multiplet. Tin hiéu tai 6 =
5,00 ppm c6 cudng do tich phan bang 1 dang doublet-doublet (J = 5 Hz; J = 2,5 Hz) duoc quy
két cho proton cia CH. Proton linh dong ctia NH cho tin hi¢u tai 6 = 4,63 ppm voi cuong do
tich phan bang 1 dang singlet. Cac két qua quy két trén hoan toan phu hop véi s6 lidu di cong
b trude day.[7]
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Bing 1: S6 liéu phé *H-NMR (dung mdi CDCls) (9, ppm va J, Hz) cua 1,3-diphenyl-3-
(phenylamino)propan-1-one 3

3
HAr HAr HAr HAr HAr HAr HAr HAr CH NH CHZ
7,90 7,56 7,45- 7,32 7,23 7,08 6,66 6,56 5,00 4,63 |3,53-3,41
d, 2H, | (t 1H, 742 t2H, | @t1H, | (t2H, | (t1H, | (d 2H, | (dd, 1H, |(br, 1H)| (m, 2H)
=19 J=7,5) (m, 481) J=7,5) J=7,5) J=75) | J=7,5) J=7,5) J‘]::255’)

4. Két luan

Tir Boc-L-proline da tong hop thanh cong xuc tac pyrrolidine-2-carboxylic acid (4’-
methylphenyl)-amide trifluoroacetate 2. Xuc tac duoc st dung truc tiép dudi dang mudi
trifluoroacetate cho phan phan tGng Mannich tao san pham 1,3-diphenyl-3-
(phenylamino)propan-1-one vai hiéu suat twong ddi t6t (70%).
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