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TONG HOP VA PAC TRUNG PHO MOT SO AZOMETIN DAY
5.AMINO-1-ETYL-2-METYLINDOL

Synthesis and spectral characteristics of some azomethines of
'S - amino - 1- ethyl - 2-methylindole series. :

Ddng Nhu Tai, Triéu Quy Hang
Khoa Hod hoc - Pai hoc KHTN -Pai hoc Quéc gia Ha Noi.

Sone new gzomethines of S-amiino-1-ethvl-2-methylindole have been svithesized by condenration
reaction af this amine with substinged benzaldehydes. The strnctive of azomethines was determuned
by IR-, UV and mass spectra.

MO DAU

Azometin (hay bazo Schiff) 14 nhimg hop chét cé chita trong phian wr nhém
azometin R - CH = N- R’ (R va R’ la g6c ankyl, aryl hodc hetaryl), nhiéu chat 6 hoat tinh
sinh hoc [1, 2, 3, 4, 5], mat khdc nhém azometin thudc loai cd kha ning phan img cao nén
chiing cling duoc st dung nhiéu trong téng hop hitu co [6]. Mdt sd cong trinh cong b gin
day cho thay azometin con c6 kha nang e ché an mon kim loai [7, 8, 9, 10, 11]. Trong by
bdo niy ching 161 dé cap dén viéc tdng hop mot sd azometin diy 5 - amino - |- etvl - 2-

- metylindol.

KET QUA VA THAO LUAN.
Sor dé phan img t6ng hop azometin ¢d thé mo ta nhur sau:
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Phan tmg etyl hod 5 - nitro - 2 - metylindol (III) duoc thue hién bang cach ding tic

nhan etyl hod dietyl sunfat trong dung dich NaOH vin dung mdn la axeton - nuoc theo
" phuong phip mé ching toi di cai tién trong tong hop 3 - nitro - 1.2 - dimetylindol [12]
Hiéu sudl phan ing etvl hoa dai 161 94%,

Hop chat 5 - nitro - | - etyl - 2- metylindol duoc khir bang natn dithionit (Na.8,0,)
trong dung dich NaOH. Phan ng khu hoi di thé niy it toa nhiét va doi hoi phai gii nhiet
d6 6n dinh @ 50'C. Suc khi HCI kho vao phin chiét toluen da duoe Lim kha. khi do chi co
amin dugc tach re dudi dang mudi clohidrat. Mudi nay duoc hoa tan vao nude v kiem hoa
bing dung dich NH.dic . amin tich ra o dang t do. 5 - Amino - 1- etyl - 2- metvlindol (V)
thu duoc 1d chat mdi. tinh thé hinh kim, mau trang. 1, = 66 - 68°C, dé tan trong metanol,
etanol. axeton. Pho hong ngoai co cdc cuc dai hap thu dac trung cua amin bac mot Vasas)

=W em” . i) = 334 A em ! BnH= 16259 em .
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Pho khoi lugng cho pic ion phan wr M™ = 174 van cuong do manh phu hup v cong
thite phin 16 €, H N.. Két qua nay ciing thoa man quy tac "nita”.

Tren pho 'H - NMR ¢6 cdc dinh cia nhém etyl (SHCH.) = 1.3 ppm (1) SHICH:) =
4.12 ppm (g)). nhom metyl & vi tri 56 2 SHCH.) = 2,37 ppm (s). Vi cic proton khic: &,
6.01 ppm (5); &, ., = 6.69 ppm (5): 8, ., = 6.65 ppm (d): 8, ;, = 7.12 ppm (d). ‘

Cic azometin duoc téng hop bang cich cho § - amino - 1- etyl - 2- metylindol phan
 {mg von cac benzandehit thé theo 1y lé dang phan ur trong etanol khan. Hén hgp phan img
duoc dun hoi luu cich thuy trong ba gids véi xiic tic piperidin. San pham la nhimg chat rn.
civ maw 1 vang nhat, viang da cam dén do tham, c6 nhiét do nong chay cao, tan duoc [rm_mg
bengen. toluen, nhimg khé tan trong metanol, etanol, axeton. do do dugc tich ra khot hon
hop phan tng bing cach lam lanh rdi loc. Tinh ché bang cdch két tinh lai trong ¢tanol khan.

Két qua la ching 161 di tong hop duge 9 azometin day - 5 - amino - |- etyl - 2-
metvlindol, Ching déu li nhimg chat mai. chua thiy ndi dén trong tar li¢u tham khao.

Cic azometin di ducc ghi pho hong ngoai. phé tr ngoai. phd khdi lugng vi pho
cong huemg tir nhin proton.

Bang 1. Kéf qua tdng hop va phd ciia cde azometin,
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Vi pOCH.C H NO | 292 mml 80 | 1625.59] 3432 [ 2808 | - m
- R ——— _-I_-_n_..l.a__--\_-_—_n-‘-_'_l

M Khie ligmg phan e 1 nhiét do nong chay, 1, whiér do phdn hay, IR: phd
B Haei

Fha hong ngow cua cac azometin ludn xuat hién cuc da hap thu trong vang 15950
- 16278 cm - dac g cho dao dong hod i cua lién két azometin - CH = N -, Ngoii ra
trong pho hong ngoa ung van timg hop chat khac nhau con xudt hién cic cuc dai hip thu
dae tnmg cho cac nhom the Khac nhau. Thi du trong cdc azometin ¢6 chita nhém the nitro,
trén pho xudt hién cac cuc dar hip thu & ving tir 132525 - 1350,0 cm ' va 1512,49 - 1527.5
e dac tmg cho dao domg hod tn dés ximg va phan ddr ximg cioa nhém nay.




Trong phé tir ngoai ciia céc azometin trén c6 ba cuc dai hap thu nhu thutmg thay o

~ cdc azometin thom: A, = 341,6 - 397.6 nm (déi K); &, = 266 - 283,5 nm (dai B): L, = 219.5

-231.2nm (ddi E).

Dii hdp thu song dai A, (dai K) wong @ng véi budc nhay electron n - = . dac trung
cho si lién hop toan phan tir azometin. Ddi nay khd nhay d&i véi su thay doi cdc nhdm thé
& fihan thom benzen - andehit: khi thay thé nguyén tir hidro bing cic nhém thé khic nhau
thi vi tri cila cuc dai hdp thu nay ciing bi x& dich: cic nhém thé hit electron (c6 hi¢u img -
Chay - [ > + C ) nhu - NO,, - Br gay nén su chuyén dich cita cutc dai séng dai K vé phia
budc séng dai hon (chuyén dich batocrom), c¢on cdc nhdm thé ddy electron (cé lnéu ung
+1, +Chay + C>-1) nhur- OH; 3.4 - O,CH,; - N(CH,), thi lai laim cho cuc dai hap thu cia
dai K chuyén dich vé phia budc song ngin hon (chuyén dich hipsocrom). Cic chuyeén dich
trén biéu hién khd ré nét: AL = 3,1 - 46,9 nm déi véi chuvén dich batocrom vi AL = 7.5 -
9.1 nm déi vivi chuyén dich hipsocrom.

Déi B (cuc dai h.-l'p thu 4, ) ndm trong ving 266 - 283.5 nm <6 1€ dic trung cho
burcic nhay clectron - 1 cia hé lién hop gém nhin benzen cla ciau phin andehit va nhom
lién két azometin. Su thay déi cic nhém the hit electron o trong nhin thom benzen it kam
thay déi vi tri cia cuc dai hdp thu A, nity ( A% = 0,3 - 7.2 nm ), nhung su thay d6i cic nhom
the diy electron lai lam thay doi ding k€ vi tri ewe dai hip thu nay (AL =96 - 1| 8 am 1. O
day nguyén nhin chinh la do nhém theé day electron dd lam tang cao mat do clectron ¢
trong nhan thom benzen .

Vi tri cua cue dai hap thu A, (dai E) it thay doi khi thay doi nhdm thé o nhan benzen
cua cdu phin andehit cia phan tr azometin. Co 1€ ddi nay dic trung cho bude nhay ¢lectron
n-m* cia hé lién hop ( n - ) gdm cic electron 7 cua nhin indol va cap electron khong phan
chia @ nguyén wr N cua lién két azometin.

Trén pho khoi luong cia cic azometin déu xudt hién pic ion phin tr M Vg VIF o
1& cudng Ao hai pic (M + 2)'/ M" 12 101% phi hap vai 1 ¢ dang vi "'Br / 7 Br trong
nhién la 97.9%. Két qua nay khéng dinh su c6 mat cua mot nguyén wr Br trong phin 1o, Cac
azometin kKhic ¢d s6 khoi cia ion M” déu phin hop véi qui tac "nitg’

Trong sd cdc azometin 1dng hop duge, mdt s6 azometin duge ghi phd cong huome 10
nhin proton (Via. Vie, Vi) .

Bang 2. Két qua ghi pho cong hiang tir nhan proton cua azometin.
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" Chat F‘Im cong huong tir nhan pmlun el
s 5H (- CH = N-) = 8.68 ppm (s). Nhém etyl: 8H (CH.) = 1.40 ppm (1): aH (CH.) =
| Via |4 28 ppm (y). 8H (CH, & vi tri s0 2 cia vong indol) = 248 ppm (51 8H (H o vim
n:‘r 3 cua vong indol) = 6.27 ppm (s) Tong s0 nguyén tu H tinh trén pho L 18,
'8H (- CH = N-) = 8,82 ppm (). Nhom etyl: 8H (CH ) = 141 ppm (1 6H (CH.1 =

| Vle 14,25 ppm (). 8H (CH. & vi tri 56 2 clia ving indol) = 2,48 ppm (), 8H (H <o

56 3 cua vong indol) = 6.29 ppm (s). Téng s0 nguyen i H tinh trén pho Ly 17
" I8H(- CH = N-1 = 8,58 ppm (s) oH (CH.0) = 3.91 ppm (s Nhom enyl 6l (CH
. Vi 11,39 ppm (11 6H (CH.) = 4.27 ppm (g} aH (CH, o vi wi so 2 cua vong awdol
247 ppin (s). §H (H o v1 wri 6 3 coa vong indol) = 6.25 ppm =0 Tong o ngayen 1
T tinh tién pho La 20,
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1. Téng hop 5 - nitro - 1- etyl - 2- metylindol (IV).

Hoa tan 5.29 gam (0,03 mol) § - nitro - 2- metylindol (ITT) vao 36 ml axeton trong
binh cdu 100 ml c6 lip mdy khudy. Thém vio dé dung dich nudc bio hoa cua 5 pm
NaOH. Sau 86 nhé giot tit tit 9.3 gam (0,06 mol) dietyl sunfat trong khoang 5 philt. Khudy
(iép hén hop phin ing 2 gidy két hop v6i dun hoi luu cich thuy. Pha lodng hén hop sau phin
mg bang nudc dén 4 lin vé thé tich, loc ket ia mau ving. nia sach bing nudc va lam kho.
" Kél tinh lai san pham tu hén hop metanol - nude (3 ¢ | theo thé tich). Hiéu suat 8 gam
(94% )

D_: 118 - 120°C. Phé IR: vNO. (w) = 15159 cm s vNO. 0 = 13231 em ', Phés MS:
M® = 204, Phét H - NMR: Nhom etyl @ vi tri 56 1 (Scny = 1,40 ppm (1) St = 4.28
ppm (g)k: Nhom metyl o vi tri s6 2 ke, = 2.5 ppm (s); OH () = 6,45 ppm (S), OH (4 =
841 ppm (s). OH 8y = K04 ppm (d): B 71 = 7,47 ppm (d).

2. Tong hop 5 - amino - 1- etyl - 2 - metylindol (V)

Nha tir tir dung dich cua 31 gam natn dithiomit Na.S,0, (ham luong 80%) trong 180
ml dung dich nudc cia & gam NaOH vao dung dich cia 4.6 gam 5 - nitro - 1- eyl - 2-
metylindol (1Y) trong 90 ml oluen. Khuav manh hén hop phan tng trong binh cdu 500 ml
o SO°C tromg 3 gar. Tach lop toluen bang phéu chidt, ria sach kicm bing nudc cat. Suc khi
HOT ko vao 1ap dich toluen da duise Lam lanh 161 0'C cho tan khi ket ta tach ra hoan toan.
' Loc két tua, dé kho trong khong khi, hoa tan viao mdt luong nude i thidy, loc ndng v
than hoat tinh. lam lanh vi trung hoa hang dung dich NH, dic, loc thu san pham. Két unh
lar amnn trong nuoc. Hieu sudt 2,1 gam (53%),

D, 66 - 68'C. Phé IR: VNH e = 3292 cm ' Ve = 33443 cm ) Gk = 16259
cm . Pho MS: M = 174 Phd 'H - NMR: Nhém eyl @ vi tri s6 1 (OHecH, = 1,3 ppm (1)
Sncta = 4,12 ppm (q1); Nhom metvl a v tni s6 2 Omct = 2,37 ppm (s); OH (1) = 6,01 ppm
(s). Bhiedr = 6,69 ppm (s); 81 (61 = 6.65 ppm (d): dnri = 7.12 ppm (d).

3. Tong hop cac azometin day 5 - amino - 1 - etyl - 2 - metylindol (V).

Chiing 101 10ng hop cac azometn bang phuong phip kinh dién: ngung tu amin bdc |
vin andehat theo v 1€ dang phan ur wong etanol  khan. Co ché cia phén (mg nay di ducc
i dén trong tian hieu [13]

(Juy trinh chung nhu sau: "Cho 0,004 mol andehit; 0,004 mol amin va 25 ml etanol
aveét don vio binh cdu SO ml co lap sinh han héi luu. Thém 1 - 2 grot xidc tic piperidin va
dun cach thuy cho him hop son déu. Sau 3 gy thi ngimg dun. Lam lanh hén hop phan ing.
Loc 1y két tua tach ra, nua la 2 lan bang metanol lanh. Két unh la san pham tr etanol
uvet din -




- ' Van dung quy trinh trén ching 16i da tdng hop duoc 9 azometin (xem Bang 1).

KET LUAN

- L4n ddu tién tim diéu kién thich hop téng hop 5 - nitro - 1 - etyl - 2- metylindol va
" 5 - amino- 1 - etyl - 2- metylindol la nhiing hop chat mdi. Sin phim duoc kiém tra bing ghi
phé héng ngoai, phd khdi lugng va phd cong hudng tir nhan proton.

- 4 téng hop duoc 9 azometin diy 5 - amino - | - etyl - 2- metylindol déu la nhimg chat
méi chua thdy néi dén wrong ti liéu tham khéo. Ciu tic cia cic azometin duge khang dinh nho
ghi phd héng ngoai, phé tir ngoai, phé khéi luong va phé cong huong tir nhin proton.
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