Tap chi Héa hoc,T.46 (2),Tr. 178 - 182, 2008

NGHIEN CUU KHAO SAT CAC PHUONG PHAP TONG HOP
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SUMMARY

The indole-3-butyric acid (IBA) is an important plant growth stimulator. Its synthesis has
been carried out by different ways. Some methods for preparation of IBA were discussed. In this
work, the compound was synthesized by two methods: reacting indol with y-butyrolactone and
gramine with diethylmalonate. However, the reaction of indol with y-butyrolactone in tetralin as
solvent is realized in the more acceptable conditions of pressure and temperature therefore can

continue the study for application in practice.

- MO PAU

Axit indol-3-butyric (IBA) (1) la chat kich
thich sinh trudéng thuc vat téng hop ddu tién
thuoc nhéom heteroauxin, ¢6 nhiéu tng dung
trong nong nghiép, 1am nghiép. Hoat chat co6 tac
dung kich thich hinh thanh ré, chdi, nu déi véi
nhiéu loai cay, dac biét dugc st dung rong rai
trong giam, chiét canh va nhan giong vo tinh.
IBA it doc v6i ngudi va moi truong do dé bi
phan huy sinh hoc trong dat. Hién nay, IBA la
mot trong nhitng chit kich thich sinh trudng
thuc vat duoc st dung nhiéu nhat.

Do hoat ¢6 tinh sinh hoc wu viét va dé bao
quan nén IBA duoc th€ gidi quan tam nghién
ctu tir lau. & nudc ta, viéc nghién citu téng hop
IBA 1a nhu cdu thuc t&€ cta nganh nong, lam
nghiép, phuc vu chién lugc phét trién kinh t€ va
hién dai hod nén nong nghiép Viét Nam.

Trong pham vi bai bdo, chiing toi chi dé cap
dén két qua nghién ctu khao sat cdc phuong
phép téng hop IBA, tir d6 lva chon phuong phap
thich hop dé diéu ché trong phong thi nghiém
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vGi cdc diéu kién Viét Nam.
II - CAC PHUONG PHAP TONG HOP IBA

Axit indol-3-butyric hoac axit 4-indol-3-yl-
butyric (IBA) 1a tinh thé mau vang séng, di€ém
chay 123 - 125°C. Hoat chat tan trong hau hét
céc dung moi hitu co, khong tan trong nudc. Do
doc cap tinh LD, 100 mg/kg (d6i v6i chudt) [1].
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IBA c¢6 thé dugc téng hop bing nhiéu

phuong phdp khidc nhau. Duéi day la céc
phuong phap chu yéu:

1. Téng hop truc ti€p tir indol va axit y-
halogenbutyric.

Phan tng dugc thuc hién & nhiét do va ap
sudt cao (240 - 250°C; 18 - 20 atm), trong moi



truong kiém manh [2]. Phuong phdp nay phai
dung thiét bi chiu 4p, nguyén liéu axit
halogenbutyric khé ki€m.

1. Tong hop tir indol va y-butyrolacton ¢6
3 cach thuc hién:

- Phan ung trong autoclave & nhiét do cao,
moi trudng kiém manh [3].

- Dun héi luu hén hop phan tng trong dung
moi tetralin [3].

- Téng hop thong qua hop chat co magié:
Cho y-butyrolacton tdc dung vé6i indolylmagie-
halogenua [4].

3. Téng hop tir gramin va dietylmalonat [5].
C6 thé tién hanh theo 2 céch:

Ciach 1: Cho gramin tic dung Vvéi
dietylmalonat roi phan ung tiép véi axit
monocloaxetic.

- Cach 2: Cho tac dung truc ti€p véi este cua
axit etantricacboxylic. Phuong phdp nay qua
nhiéu giai doan phan ting, nguyén liéu kho ki€m
nén khong phu hgp cho san xuét.

Ngoai ra con mot vai phuong phap da duoc
cong b6 nhung khong kha thi.

So sanh cac phuong phdp, cé tinh dén céac
diéu kién trién khai & Viét Nam, ching toi thdy
téng hop IBA tir indol va butyrolacton hodc tir
gramin véi dietylmalonat 1a phu hop. Vi vay,
ching toi da tap trung khdo sat téng hop theo
hai phuong phap trén.

I1I - THUC NGHIEM

1. Tong hop IBA truc tiép tir indol va y-
butyrolacton

(T e e 1T
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Chung toi da khao sat phuong phdp nay theo
2 céch:

Cdch 1: Hon hop phan tng géom 0,01 mol
indol, 0,0105 mol y-butyrolacton va 0,0106 mol
KOH dugc dua vao ampun thuy tinh day va chiu
nhiét, dat trong 6ng thép c6 nip day kin, Duy tri
nhiét do 280°C trong 15 - 20 gio. Sau khi lam
lanh va chiét 2 lan bing isopropyl ete dé loai
indol du, axit hoa bang HCl (pH = 2). Thu duoc
khoang 1g (50%) san pham & dang tinh thé mau
nau nhat. Diém chay 125 - 126°C.

Cdch 2: Thyc hién phan tng trong diéu kién

GU + CHO + HN(CH3),
N

H

Thém 0,05 mol dietylamin 40% vao hon hop
dung dich 0,05 mol indol trong 7 g axit axetic
va 0,05 mol formandehyt 40%. Dé yén hdén hop

1

binh thudng: binh cdu c¢6 nip cdnh khuay, sinh
han héi Iuu. Pun héi luu 10 gio hén hop phan
ting trong 5 g dung moi tetralin. D& nguoi, thém
20 ml nudc, chiét bo 16p hitu co roi axit hod
bing HCI dic. Thu duoc 2 g san pham tho. Sau
khi két tinh lai bing benzen, san pham c6 diém
néng chay ¢ 123 - 124°C.

2. Tong hop IBA tir gramin

Gom 2 bude: téng hop gramin tir indol va tix
gramin tién hanh téng hop IBA.

a) Tong hop gramin ti indol

CH,N(CHg),
©|\—/|(
-H,0
N
H

phan tng & nhiét do phong trong vai gio. Sau dé
kiém ho4 bang dung dich NaOH loang cho dén
khi phan tng trung tinh. Phan két tia duogc loc,
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rira bang nuéc va lam kho. C6 thé két tinh lai
trong axeton. Hiéu suat dat 90%. Tinh thé c6 T,,

CH,N(CHg),

+ CH2(COOC2H§)2

N 150 °C
H -(CH3)oNH

+ CICH,COOCH,3
_— >

C,HsONa

(CH,);COOH
L —
N 180 °C
H

-2C0,
1

Pun hoéi luu 5 - 8 gid hén hop 0,025 mol
gramin va 0,03 mol dietyl malonat. Sau d6 dé
nguoi thém 10 ml nuéc. Rira 16p ete biang dung
dich H,SO, 10%, sau d6 ria lai bing nuGc. Lam
kho bing Na,CO, réi cét loai ete. Phan con lai
duoc thém 1g Na kim loai trong 20 ml c¢on tuyét
doi va 3 g etyleste clia axit monocloaxetic roi
dun hoi luu trén noi cdch thuy 1,5 gio.

Cait loai con. Thém vao phan con lai 15 ml
dung dich NaOH 10% va dun hoi luu tiép 2 gio
nita. Sau khi lam lanh, axit hod hén hgp phan
ting bang 12,5 ml HCI dac r6i chiét 16p axit
bing ete. Cat loai ete, phan con lai duoc dun
néng 1 gid & nhiét do 180°C d€ tach CO,. Sau d6
hoa tan phan ran trong 10 - 15 ml dung dich
NaOH 10%. Loc bo cin, axit hod nudc loc bing
HCI loang. Lam lanh, loc chat két tha, rira bang

|

= 134°C.
b) Téng hop IBA tir gramin
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nudc. Thu duge khoang 0,5 g san pham (hiéu
sufit 55%) c6 diém chay 122 - 124°C. C6 thé két
tinh lai tir benzen.

IV - KET QUA NGHIEN CUU

V6i muc dich nghién cttu tham do nham xac
dinh phuong phép diéu ché IBA phu hop véi céc
diéu kién kha thi cta Viét Nam, ching toi
khong di sau khao sét cdc diéu kién t6i wu cho
ting phéan tng téng hop ma tap trung xem xét
cach thuc ti€n hanh phan tng, tit d6 so sanh, lua
chon phuong phap hop 1y nhat cho nghién citu
tié€p theo.

T két qua thuc nghiém da ti€n hanh, cac
phuong phédp tong hgp IBA dugc trinh bay &
bang dudi day.

, Phuong phép truc tiép tir indol va
Phuong phdp y-butyrolacton
TT Céc chi tiéu di tir gramin & - .
dietylmalonat Khong ding C6 dung moi
dung moi
1 | Nhiét do phan ting chinh, °C 110 - 120 280 210
2 | Ap suit, atm Thuong 10-15 Thuong
3 | S6 giai doan phan tng trung gian 3 0 0
4 | Thoi gian phan tng, gio 8 15 10
5 | Chung loai nguyén liéu sit dung 7 3 4
e o 10 50 50
6 | Hiu sudt phan ing, % (so vGi gramin) |  (so v6i indol) (so véi indol)
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Nhdn xét:

Phuong phap téng hgp IBA tir gramin phai
qua nhiéu giai doan trung gian, do vay hiéu suat
phan tng tinh dén sian pham cudi cung thap.
Trong phuong phép téng hop truc tiép tir indol
va y-butyrolacton, n€u stt dung dung moi tetrelin
s€ tranh dugc di€u kién dp suat va nhiét do cao,
kha nang 4p dung vao thuc t&€ dé hon, mac du
thoi gian phan tng kéo dai.

Véi cédc diéu kién thuc t€ tai Viét Nam, theo
chiing t6i, trong cdc phuong phép téng hop IBA
da khao sat, kha thi hon ca I1a phuong phdp téng

hop truc ti€p tir indol va y-butyrolacton trong
dung moi tetralin.

V - PHAN TICH SAN PHAM

Sén pham IBA thu dugc c6 diém chay la 123
é 125°C.

Chat luong san phdm dugc do trén may sic
ky khi cho thdy sian phdm c6 ham luong 98 -
99%.

Cau tric san phdm duoc kiém tra bing phd
héng ngoai va khoi phé dudi day.
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Hinh 2: Khoi phé ctia san pham IBA
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VI - KET LUAN

Trén co s& céac tai liéu tap hop, tham khao,
ching to6i da chon 3 phuong phdp tiéu biéu dé
khao sat tong hop IBA trong phong thi nghiém.
Qua d6 da xac dinh so bo cdc diéu kién phan
ung cho tung phuong phap.

Trong 3 phuong phap duoc khao sét, phuong
phdp téng hop IBA tir indol va y-butyrolacton
trong dung moi tetralin 13 thuan loi nhét, c6 thé
ti€p tuc nghién ctu véi qui mo 16n hon dé xay
dung qui trinh téng hop san pham.

San pham IBA tong hop da dugc kiém tra
cdu trdc va xdc dinh ham luwong bing céc
phuong phap hoa 1y co ban.
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