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TOM TAT

Bai bdo trinh bay két qua vé khd néng xiic tic cia cdc xic tac acid rdn trao déi ion
kém (zeoliteA-Zn, ZSM-Zn va Bentonite-Zn) trong phdn iing Mannich d@é tong hop hop chdt
B-amino carbonyl 1,3-diphenyl-3-(phenylamino)propan-1-one. Két qud cho thdy cdc xiic
tac acid rdn trao déi ion kém nay déu cé khd ndng xic tdc cho phan iing Mannich.
ZeoliteA-Zn cho két qua xiic tdc tot nhdt. San pham S-amino carbonyl dicoc dinh danh bang
phé IR va *H-NMR.

Tir khéa: xic tdc acid ran, zeolite trao déi ion kim loai,
phan tmg Mannich, hop chdt S~-amino carbonyl.

1. MO PAU

Phan mg Mannich 1 mot phuong phap c6 dién dé tong hop S-amino carbonyl va la
mdt trong nhitng phan g co ban trong hoa hoc hitu co dugc st dung trong tong hop hop
chat thién nhién va tong hop duoc. Str dung xtic tac di thé giup cho qua trinh tinh ché san
pham tré nén dé dang hon so véi trudng hop ciia xtc tac dong thé. Ngoai ra, sau khi phan
g két thuc, xuc tac cling dugc tach ra khoi hdn hop dé dang dé thu hoi va tai st dung. Do
do, xtc tac di thé ngay cang dugc tmg dung rong rai trong cac quy trinh tong hop hitu co.
Mot vai nghién ctru cho thay rang viéc sir dung cac chat xtc tac zeolite trao doi ion kim loai
nhu mot xuc tac di thé dem lai hiéu qua cao, nhu phan Gmg Aza-Diels-Alder [1], phan tng
cong dong vong [2], phan Gmg da thanh phan [3, 4] va phan tng aldol héa Mukaiyama [5].
Trong d6, xtc tic trong phan tmg Mannich ciing dugc nghién ctru rat nhiéu nhung it cac
nghién ctru vé viéc str dung xuc tac zeolite. Bai bao trinh bay két qua vé kha ning xuc tac
clia xtc tac acid ran trong phan (mg Mannich dé tong hop hop chéat f-amino carbonyl.

2. THUC NGHIEM

2.1. Thiét bi va héa chit

Nhi¢t d§ noéng chday dugc do trén may Gallenkamp cua Truong Pai hoc Su pham
Thanh phé H6 Chi Minh. Phé IR dugc do trén may do phd IR SHIMADZU FTIR 8400S
cua Trudng Pai hoc Su pham Thanh phé HO Chi Minh. Phd *H-NMR cta cac hop chit
dugc ghi trén may Bruker Avance - 500MHz trong dung mdi CDCl3, duoc thuc hién tai
Truong Pai hoc Khoa hoc Ty nhién (Pai hoc Quéc gia Ha Noi). Dién tich bé mat riéng
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(BET) duoc do trén may Quantachrome NavaWin tai khu Cong nghé cao Thanh phd Hb
Chi Minh. Cac héa chat thwong mai v&i d6 tinh khiét cao va dugc sir dung ma khong can
tinh ché lai: zeolite A (Viét Nam), ZSM-5 (Viét Nam), Bentonite (An D), Zn(NO3).6H,0
(Trung Qudc), anilin (Acros Organics), benzaldehyde (Acros Organics), acetophenone
(Acros Organics).

2.2. Phwong phap nghién ciru

2.2.1. Diéu ché xiic tac

Quy trinh chung cua zeolite A, Bentonite, ZSM trao d6i véi ion kim loai Zn dugc mé ta
nhu trong so do 1:

3g Zeolite/ZSM/Bentonite nghién nho

Binh cAu 30 ml Zn* 1 M

Pun hdi luu 8h

Hon hop

2 lan L ) L
Loc, rira bang nudc khir ion

Chét rén

Say ¢ 120°C, 8h

Chét rin

l Nung & 550°C, 4h

Chat xuc tac
(acid rédn-Zn)

So do 1: So do quy trinh trao doi chung ciia xiic tdc acid rdn trao doi ion kim logi kém

Can 3g zeolite A (hoic Bentonite, ZSM) di nghién nhé cho vao binh cau. Sau d6 cho
thém vao 30ml dung dich Zn®* 1M, dun héi luu trong 8 gid. Pem hon hop di loc chan
khong bang phéu loc x6p va rira sach bang nude khir ion. Thu ldy phan chét ran, siy kho &
120°C trong 8 gid. Tiép tuc bo phan chét ran nay vao binh cau, thém tiép 30ml dung dich
Zn* 1M va lap lai mot 1an nita cac bude trén. Cubi cung, dem chét ran di nung & 550°C
trong 4 gio ta s& dugc xuc tac acid ran-Zn.[6]

2.2.2. Ung dung xiic tdc acid rdn trong phdn itng Mannich

Cho vao binh cau 1an luot 2 mmol (0.186g) anilin, 2 mmol (0.212g) benzaldehyde va
2.4 mmol (0.288g) acetophenone. Thém tiép 0.05g xtuc tac. Khudy va dun hdn hop bang
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bép diéu nhiét & 60°C trong 5 gid. Sau 5 gid, hdn hop thu dugc loc bang phéu xp. Rura xtic
tac nhiéu 1an bing ethyl acetate. Tiép theo, dem dung dich mau vang thu duoc ¢ quay loai
b6 dung méi thu duge san pham thd. Két tinh lai trong ethyl acetate:hexane (1:3) thu duoc
san phdm ran mau tring, nhiét d6 nong chay do duoc 1a 167°C — 169°C. San phim duoc

dinh danh bang phd IR va ‘*H-NMR.

Benzaldehyde Aniline

o} NH, o) O
L o}
H oo, N xUC TAC @
‘ NH

Acetophenone

1,3-diphenyl-3-(phenylamino)propan-1-one

So' do 2: So' do phan iing Mannich

3. KET QUA VA THAO LUAN

3.1. Khao sat anh huéng ciia nong dd
dung dich ion kim loai trao doi trong
phan irng Mannich

Anh huong ciia ndng d6 dung dich ion
Zn?* trao d6i ZSM trong phan ung Mannich
cling dugc nghién ctru. Thuc hién phan g
tai nhiét do 1a 60°C, lugng xtic tac 1a 0,05 g
va ti 1¢ anilin: benzaldehyde : acetophenone
1a1:1:12 (mmol). Dung dich ion Zn** trao
d6i véi zeolite duoc thuc hién & nhiéu néng
do khac nhau (0,25M dén 1,5M). Két qua

dugc trinh bay trong bang 1.
Bing 1: Anh hieong ciia nong dé dung dich ion
kim loqi
STT Xlc tac Hiéu suéat (%)
1 ZSM-Zn (0,25 M) 14,5
2 | ZSM-zn (0,5 M) 29.6
3 | ZSM-zn (1,0 M) 42,2
4 | ZSM-Zn (1,5 M) 39,3

Tir bang 1, ta thdy khi ting nong do
dung dich mubi tir 0,25 M dén 1 M thi hiéu
sudt tang tir 14,5% dén 42,2%. Diéu nay c6
thé giai thich 13 khi ting ndng do cua ion
kim loai thi kha nang trao ddi cua kim loai
vo1 zeolite tdng nén lam tang tinh acid
Lewis cua xtic tac. Khi ndng do dung dich
dat 1,5 M thi hiéu suat giam (39,3%) c6 thé

do tinh acid cua xtc tac giam. Khi ndng do
dung dich ion Zn?* 1a 1 M thi hiéu suét
phan tmg cao nhét (42,2%).
3.2. Dién tich bé mit riéng ciia xtic tac
Dién tich bé mat riéng dugc do béng
hdp phu N, theo phuong phap cua
Brunauer-Emmett-Teller (BET). Két qua
duogc trinh bay nhu trong bang 2. Dién tich
bé mit riéng ciia ZeoliteA-Zn 1a 16n nhat,
gié tri nay nho nhat voi mau Bentonite-Zn.
Bdng 2: Dién tich bé"mdt riéng cdac mau acid
ran-Zn

STT Mau Dién tich bé& mit riéng

(mg)

1 ZeoliteA-Zn 288,360
2 Bentonite-Zn 60,316
3 ZSM-Zn 283,063

3.3. Kha ning xtc tic cia acid rin
trong phan wng Mannich

Céc xtic tic acid rin xuc tac cho phan
ung Mannich dugc thuc hién trong diéu kién
nhi¢t do phan ung 1a 60°C, lugng xuc tac la
0,05 g va ti 1¢ anilin: benzaldehyde:
acetophenone la 1:1:1,2 (mmol: mmol:
mmol). Két qua dugc trinh bay trong bang 3.
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Bing 3: Két qua kha nang xiic tdc ciia cdc mau
zeolite-kim loai

STT Xic tac Hiéu suét (%)
1 ZeoliteA-Zn 57
2 Bentonite-Zn 12
3 ZSM-Zn 42,2

Két qua bang 3 cho thay phan tmg dat
hiéu suat cao nhét (57 %) khi sir dung xtic
tac ZeoliteA-Zn. Két qua nay phu hop véi
cac gia tri dién tich bé mit cla xuc tac
(bang 2) & muc 3.2. Dién tich bé mit cang
16n thi kha nang xtic tac cang 16n.

3.4. Pinh danh san phim base
Mannich

Trén phé hdéng ngoai (IR) cua 1,3-
diphenyl-3-(phenylamino)propan-1-one (so

X(c tac acid ran trao déi ion kém #ng dung trong phan #ng Mannich

dd 2) xuét hién cac van hip thu phu hop
v6i cac lién két ddc trung trong san pham.
Van hap thu sic nhon ¢ khoang 3387 cm™
dic trung cho dao dong hoa tri cua lién két
N-H trong phan tir. Cac dinh hip thu tai
1674 cm™dac trung cho dao dong hoa tri ciia
nhém C=0. Cac van hép thu cta Cspz-H no
thé hién & vang 2877-2916 cm™. Trong
viing 1450-1388 cm™, phd xuét hién céc véan
hap thu dic trung cho cac dao dong bién
dang ctia C=C. Céc van hép thu ving 3024-
3055 cm™ chimg t6 c6 cac lién két Cypo-H.
Pé tang tinh chinh xac trong viéc xac dinh
céu tric cia san phim Mannich, phd ‘H-
NMR ctia san pham ciing duoc tién hanh do.
Két qua dugc trinh bay trong bang 4.

Bing 4: S6 liéu phé "H-NMR (dung moi CDCls) (6, ppm va J, Hz) cua 1,3-diphenyl-3-
(phenylamino)propan-1-one

O I

WA

Har Har Har Har Har Har Har Har CH NH CH;
7,90 7,56 7,45- 7,32 7,23 7,08 6,66 6,56 5,00 4,63 3,53-3,41
7,42
(d, 2H, (t, 1H, ’ (t, 2H, (t, 2H, (t, 2H, (t, 1H, (d, 2H, (dd, 1H, (br, 1H) (m, 2H)
J=7.5) (m, 4H) J=5, 1=2.5)
1=7.5) 3=75) | =75 |3=75)| 3=75) | I=7.5)

Dua vao phd 'H-NMR, cac proton ctia nhan thom dugc quy két voi cac tin hiéu tir 6,56
ppm dén 7,9 ppm (3 vong thom). Cac tin hiéu tai & = 3,53-3,41 ppm c6 cuong do tich phan
bang 2 tach miii multiplet dugc quy két cho proton ctia nhém CH,. Tin hiéu tai & = 5,00
ppm c6 cuong do tich phan bang 1 dang doublet-doublet (J = 5 Hz; J = 2,5 Hz) dugc quy
két cho proton cia CH. Tin hiéu tai 8 = 4,63 ppm c6 cuong do tich phan bang 1 dang
singlet dugc quy két cho proton linh dong cia NH. C4c két qua quy két trén hoan toan phu

hop voi sb lidu di cong b trude day.[7]

4. KET LUAN

Nong d6 dung dich ion Zn** ding dé trao doi véi xuc tac acid rdn ZSM 1a 1M cho két
qua xuc tac tot nhat (42,2%). Thay ddi cac xtc tac acid ran khac nhau trao ddi ion kim loai
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mg dung trong phan tmg Mannich, zeoliteA-Zn cho hiéu suét tao san pham 1,3-diphenyl-3-
(phenylamino)propan-1-one cao nhat (57%). Két qua nay phu hop vé6i cac gia tri caa dién
tich bé mat riéng ctia cac xuc tac.

ZINC-ION EXCHANGED SOLID ACID CATALYSIS FOR
THE MANNICH REACTION

Le Thi Thuy, Do Thi Thanh, Le Thanh Thanh, Le Tin Thanh
ABSTRACT

The results of catalytic ability of zinc-ion exchanged solid acid catalysis (zeoliteA-Zn,
ZSM-Zn and Bentonite-Zn) for Mannich reaction are presented. The obtained results
showed that all of catalysis were able to catalyse for the Mannich reaction. The zeoliteA-Zn
gave the best result. The structure of the p-amino carbonyl compound was confirmed by IR
and *H-NMR spectral data.
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