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TONG HOP VA CHUYEN HOA CAC HOP CHAT TUONG TU
KHANCON CO CHUA VONG INDOL

X1V - T6NG~HC_JP VA CHUYEN HOA MOT SO XETON o, - KHONG NO BI TU
DAN XUAT CUA RESOXINOL VA CAC INDOL-3-ANDEHIT
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Truong Dai hoc Khoa hoc tu nhién - Pai hoc Qudc gia Ha Noi

SUMMARY

Some a,f - unsaturated ketones have been prepared by the condensation of resaceto-
phenone (2é4é-dihydroxyacetophenone) or 2 4-diacetylresorcinol - the products of Fries
rearrangement reaction of resorcinol diacetate - with indole-3-aldehydes, which then have
been transformed into corresponding flavone analogs or indolylpyrazolines.

The constitution of these products have been determined by IR, UV, Mass, and "H- NMR.

spectroscopies.

Trong cac cong trinh trudc day [1-5] ching
toi da thong bao vé su téng hop va chuyén héa
cac xeton a,f - khong no di tir dan xudt cla
monophenol va cdc indol-3-andehit. O bai bdo
ndy chiing t0i thong bdo viéc thuc hién téng
hop va chuyén héa tuong tu nhung di tir din
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Dé thu duoc chét ban dau, chiing toi da este
héa resoxinol va thuc hién phan ¢ng chuyén
vi Fries resoxinol diaxetat thanh 4-axetyl-
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C4c san phdm chuyén vi Fries nay c6 nhiét
d6 néng chay phu hop véi nhiét d6 néng chay
trong tai lieu tham khdo [6]. Trén phé hong
ngoai thdy xuit hién vach dac trung cho dao
dong hoa tri cia nhom OH phenol & khoang
3200 cm™ (& phé clia dieste khong ¢6) va céch
dac trung cho dao dong héa tri cia nhém CO &
1620 - 1630 cm™ (trén phd este & s6 séng cao
hon). Trén phd cong hudng tir proton clia
resaxetophenon thdy xudt hién cdc tin hiéu
chuyén dich héa hoc cta céc proton sau (8, ppm):
2,56 (COCHy); 7,71 (H - Cs); 6,38 (H - Cy); 6,26

(H - C). Pho cong hudng tir proton clia 2,4-
diaxetylresoxinol xuat hién céc tin hiéu chuyén
dich héa hoc ctia cac proton sau (8, ppm): 2,60 va
2,73 (COCH,); 8,00 (H - Cs); 6,48 (H - Cy).

Tir san pham phan ting chuyén vi Fries & trén
ching t6i da ngung tu véi cic indol-3-andehit
trong diéu kién ctia phan ting Claisen - Smith (moi
trudng kiém manh trong etanol) dé nhan duoc
mot ddy xeton o, - khong no r6i chuyén hoa tiép
theo thanh cac hgp chit tuong tu flavon cé chita
vong indol hodc cdc hop chat kiéu indolyl-
pirazolin theo so d6 duGi day:
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édéy: Ind = 1) indolyl-3; 2) 2-metylindolyl-3; 3) 2-phenylindolyl-3; 4) N-metylindolyl-3;

5) N-benzylindolyl-3.

Céc xeton o, - khong no dugc gidi thiéu & bang 1.
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Bdng 1: Cac xeton o, - khong no (11, ,,)

. | Hieu %N Pho héng ngoai, cm’™
Xeton IT, ;, t.e.’C | R; suit, % | Tinh | Phan tich Vou | Vew | Vi | Scoc
Xrl-Ind 189-19010,70| 71 5,02 4,94 3200 | 1639 | 3114 | 1007
Xrl-Ind(N- Me) | 104-105|0,42| 47 4,78 4,90 3230 | 1640 - 954
Xrl-Ind(2- Me) | 195-196 |0,36| 73 4,78 4,68 3270 | 1637 | 3110 960
Xrl-Ind(2- Phe) | 250-251(0,58| 70 3,94 3,82 3174 | 1627 | 3089 946
Xrl-Ind(N- B) | 200-201|0,67| 65 3,79 3,67 3109 | 1663 - 978
Xr2-Ind 195-196 |10,75| 60 6,25 6,35 3200 | 1633 | 3168 960
Xr2-Ind(N- Me)| 204 -205 | 0,69| 50 5,88 6,08 3445 | 1613 - 973
Xr2-Ind(2- Me) | 200-201 |0,52| 73 5,88 6,00 3200 | 1630 | 3188 963
Xr2-Ind(2- Phe)| 239 - 240 | 0,87 62 4,67 4,75 3150 | 1682 | 3100 1015
Xr2-Ind(N-B) | 102-103|0,70| 60 - - 3109 | 1662 - 978
Phd UV (A, nm)
Mmaxt (18€) Amax2 (18€) Mmas (18€)
Xrl-Ind 215 (3.90) 242 (3,73); 272 (3,40) 294 (3,67)
Xrl-Ind(N- Me) 210 (4,00) 269 (3,90); 286 (4,00) 327 (3,77)
Xrl-Ind(2- Me) 211 (4,20) 240 (3,60); 279 (3,54) 302 (3,90)
Xrl-Ind(2- Phe) - - -
Xrl-Ind(N- B) - - -
Xr2-Ind 212 (4,02) 244 (4,32); 270 (4,19) 300 (4,09)
Xr2-Ind(N- Me) 223 (3.36) 282 (3,17) 418 (3.33)
Xr2-Ind(2- Me) 215 (4,01) 245 (3,92); 267 (3,80) 302 (3,80)
Xr2-Ind(2- Phe) 233 (3,83) 256 (4,11) 314 (3,72)
Xr2-Ind(N- B) 230 (4,04) 245 (3,96) 300 (3,75)

#: Phd "H-NMR: 8,c.c 3 Hz) 8,1 v2 7.5 (15,5)
MS: 293 (M")

Trén pho héng ngoai clia cdc xeton o,B-
khong no déu thdy xuét hién cac vach dac trung
cho dao dong hoéa tri cua cic nhém OH trong
viing 3100 - 3250 cm™ (kh4 18 nét & céc xeton
day Xrl, con ¢ day Xr2 do su tao thanh lién két
hidro noi phan tr cia ca hai nhém OH nén tin
hiéu yé&u hon), cia nhém CO lién hop trong viing
1620 - 1682 cm™. Ngoai ra trén phd con xuat hién
vach dac trung cho dao dong bién dang bat doi
xting clia nhém  trans- vinyl & 940 - 1000 cm™ va
dao dong héa tri cia NH indol & 3100 - 3150 cm™.

Pho tir ngoai cua céc xeton o,B- khong no ghi

trong dung méi etanol thudng cho 3 - 4 cuc dai hap
thu trong cac ving < 250 nm (Ige > 3,5), 250 -
300 nm (Ige = 3,0-3,5), > 300 nm (Ige = 2,5 - 3,0).

Cung véi két qua phan tich dinh luong nito,
cdc dit liéu trén vé pho cho phép ching toi tin
rang ciu tao phan tir ctia cdc xeton o,f- khong
no nhan dugc 1a ding. Ngoai ra su tinh todn hoa
luong tlr vé su phan bd dién tich trén cdc nguyén
t ciing cho thdy ciu dang t6i wu la trans va
phan tir gan phang, hé lién hop duoc trai dai va
do duong dién trén cdc nguyén t hidro cla
nhém vinyl kha cao (0,132 - 0,150) do d6 céc
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xeton o, - khong no nay dé tham gia vao phan
ung dehidro héa déng vong thanh cic flavon
tuong tng.

Cic hgp chit tuong tu flavon nhan dugc
bang phan ting dehidro hda déng vong céc xeton
a.,B - khong no boi luu huynh. San phdm & dang
tinh thé, c6 nhiét do néng chay va gia tri R, trén
sac ky ban mong khdc vdi céc xeton a,B- khong
no khoi ddu. Trén pho hong ngoai ciia ching déu
c6 céc vach dac trung cho dao dong hoéa tri clia
nhém cacbonyl trong khodng 1620 - 1650 cm™;

clia nhém OH (déi v6i day Frl) ¢ 3150 - 3250 cm ™,
riéng day Fr2 khong con nhém OH tu do; ctua
nhém NH indol & 3100 - 3150 cm™; cia nhém
ete vong & 1132 - 1176 cm™. Phé tir ngoai cha
cac hogp chat tuong tu flavon nhan dugc ¢6 ba dai
hép thu dac trung: 210 - 250 nm (Ige = 3,60 -
3,80), 250-300 nm (Ige = 3,30 - 3,60), > 300 nm
(Ige = 3,40 - 3,70). C4c dit kién phd nay, cung
v6i két qua phan tich nguyén t6 da xac nhan cau
tao clia cac hgp chat nhan duoc va duoc gidi
thiéu & bang 2.

Bdng 2: Cac hop chit tuong tu flavon (I, )

. | Hieu %N Phé héng ngoai, cm™
Flavon III, 4 te.’C | Ry M , —
suat, %| Tinh | Phantich | Voy | Ve | Van Scoc
Frl-Ind 193-194| 0,54 64 5,05 5,25 3169 | 1637 | 3114 | 1128 -1244
Frl-Ind(N- Me) | 150-151| 0,63 65 4,81 4,95 3245 | 1643 - 1170 - 1257
Frl-Ind(2- Me) [203-204| 0,70 | 75 4,81 4,78 3165 | 1633 | 3100 | 1084 - 1263
Frl-Ind(2- Phe) |255-256| 0,45 50 3,97 3,83 3137 | 1629 | 3101 | 1085 - 1244
Frl-Ind(N- B) |105-106| 0,48 52 3,81 3,54 3136 | 1623 - 1084 - 1243
Fr2-Ind 205-206| 0,56 | 56 6,30 6,12 - 1637 | 3171 | 1127-1244
Fr2-Ind(N- Me) | 161 - 162| 0,52 69 5,93 6,10 - 1639 - 1125-1240
Fr2-Ind(2- Me) |215-216| 0,73 78 5,93 6,12 - 1615 | 3114 | 1161-1243
Fr2-Ind(N- B) |242-243] 0,50 67 - - - 1628 - 1175-1245
Pho UV (A,,,,, nm)
Anai (I0E) Anaxa (I0E) Anaxs (I0€)
Frl-Ind 210 (3,71) 250 (3,46) 407 (3,60)
Frl-Ind(N- Me) 206 (3,64) 258 (3,37) 362 (3,62)
Frl-Ind(2- Me) - 256 (3,90) 364 (3,68)
Frl-Ind(2- Phe) 204 (3,94) 245 (3,71); 266 (3,59) 302 (3,55)
Frl-Ind(N- B) - - -
Fr2-Ind 225 (3,75) 253 (3,39) 412 (3,58)
Fr2-Ind(N- Me) 209 (3,65) 245 (3,31) 300 (3.34)
Fr2-Ind(2- Me) 210 (3,83) 240 (3,75); 263 (3,56) 314 (3,65)
Fr2-Ind(N- B) - - -

#: Phé "H-NMR: 8,c.cq (0 Hz) 8,1 va 7.5 (15,5)
MS: 293 (M)

Cdc indolylpirazolin nhan dugc béng
phan tng ngung tu dong vong giita cdc xeton
o.,f - khong no v6i phenylhidrazin. San pham
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khong no ban dau. Trén phé héng ngoai cla
ching khoéng con thdy vach dao dong véi
cuong d6 manh dac trung cho nhém CO
cacbonyl, ma chi con 2 vach rd nét dac trung
cho dao dong héa tri cia 2 nhém OH phenol &
khoang 3350 cm™ va 3400 cm™, cia nhém NH
indol trong viing 3230-3278 cm™. Phé tir ngoai
cta cdc hop chat pirazolin da khac vé dang

ciing nhu vi tri cdc cuc dai hap thu so vé6i phéd
cua cdc xeton o,B- khong no ban ddu. Phé
thudong ¢6 3 cuc dai hdp thu ndm trong cac
ving 223 - 227, 291 - 305 va 340 - 368 nm. Cung
v6i két qua phan tich dinh luong nito cac dit
kién vé phé di cho thay cau tao clia cdc san
phdm ding vé6i cong thic du kign. Két qua
duoc ghi & bang 3.

Bdng 3: Cac hop chat loai indolylpirazolin(IV )

Indolylpirazolin | | , |Hiéu %N | Ph6 hong ngoai,cm™ | Phd UV (A, nm)
v tn(:’ C Rf suéft, "

19 % Tinh Pl/‘lén Vo | Veo | Vai |Amad Mo | Amac

tich (Ige) |(ge) |(ge)

173 -1 0.56 3432 220 338

] D6 74 [1138] 11,10 |- | 3288 -

Irl-Ind 174 3381 (3.85) (3.56)
Ir1-Ind(N- Me) 117701' 071 | 46 1097|1117 3311 | - - - - -
Irl-Ind2- Me) |1%4-1067| 72 |1097|10,85|3418,| _ |3283] 225 | _ | 344
145 3380 (3,55) (3,67)

Irl-Ind(2- Phe) | 237-10,74| 51 | 944 | 930 |3190.| _ |3102| - - -

238 3138

Irl-IndN-B) [ 139-1078| 60 | 9,15 | 9,33 | 4448, - | 220 | 250 | 340
140 3312 (4,30 | (4,05) | 4.21)

Ir2-Ind 165-1057| 65 [1338]13,12(3400,| _ |3p00| 230 | 291 | 337
166 3388 (3,69 | (3.36) | (3,52)

r2-Ind(N- Me) | 171-1075 | 54 |12,80] 12,50 | 3448 | - o 223 | 291 | 365
172 (3.48) | 3,11) | (3,15)

2-Ind2- Me) |199-1062| 73 |12.80] 1250 | 3417, | _ | 3281 | 230 | 266 | 346
200 3379 (3,66) | (3.24) | (3.33)

Ir2-Ind(2- Phe) 227778' 0.66| 40 | - 3448 | - | 3200 - ; -

*: Ban mong silicagel, hé dung moi etyl axetat / clorofom 1: 4, hién hinh bang hoi iot

PHAN THUC NGHIEM

1. Tong hop diaxetat cua resoxinol va
chuyén vi Fries cia né

Thém mot giot axit sunfuric dac vao hén
hop cta 5,5 g hidroquinon trong 10,3 g (9,5
ml) anhydrit axetic. Hén hgp néng 1én va
dugc khudy manh, sau 5 phut ré6t héon hop
phan ting vao 40 g nudc dd dap vun. San
pham diaxetat cta resoxinol thu dugc c6

nhiét do soi t,;= 278°C véi hiéu suat 70%.
Resaxetophenon (2&4é&dihidroxiaxetophenon)
dugc diéu ché bang céch dun hén hgp gém 0,1 mol
diaxetat cta resoxinol v6i 0,22 mol nhom clorua
khan & nhiét do 130 - 140°C trong khoéng 3 gid. Dé
nguoi réi thém vao hoén hop phan tng 300 g nudc
da dap vun, sau d6 vira khudy vira thém tir tir axit
clohidric dic vao hén hop. San phdm dugc két tinh
phén doan trong dung dich etanol : nuéc =1:5; t, =
147°C (phu hop véi gia tri trong tai liéu [6]).
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Néu dun hén hop phan tng géom 0,1 mol
diaxetat cua resoxinol v6i 0,33 mol nhom
clorua khan trong vong 4 gio ¢ 170 - 175°C r6i
ché héa tuong tu s€ thu dugc 2.4-diaxetyl-
resoxinol ¢6 1an 25% resaxetophenon. Dé thu
duoc 2,4-diaxetylresoxinol sach cho budc tong
hop ti€p theo, san pham tho cin dugc két tinh
phan doan trong dung dich etanol : nuéc =1 : 1
hay ete ddu hoda hiéu sudt 64%. Muo6n c6 san
pham tinh khiét hon nita, ta c6 thé cat 16i cuén
hoi nudc; t,. = 84 - 85°C (trung véi tai liéu [6]).

2. Phuong phap chung téng hop cac xeton
o,p - khong no (I1, ,,)

Nho tur tr timg giot 10 ml dung dich KOH
60% vao hon hop cta 0,01 mol resaxetophenon
va 0,01 mol indol-3-andehit trong 20 ml etanol
vGi sy khudly tron manh va lam lanh bén ngoai
bing nudc dd. Dé yén hon hop phan tng & nhiét
do phong su6t 120 gid. Sau d6 pha loang bing
30 ml nudc roi trung hoa bang luong axit axetic
dugc tinh sdn (twong duong véi luong kiém da
stt dung) cho dén moi trudong trung tinh, san
phdm (day Xrl) & dang két tinh dugc tdch ra,
loc hiit, rira bang nudc, dé kho ngoai khong khi
va c6 thé két tinh lai tir dung dich etanol : nudc.

Phan tng dugc tién hanh tuong tu véi 2,4-
diaxetylresoxinol nhung ting gip doi lugng
KOH va indol-3-andehit, thu dugc 5 hgp chat
xeton o,f3 - khong no hai 1an (day Xr2).

Két qua duoc gidi thiéu & bang 1.

3. Phuong phap chung téng hop cac chat
tuong tu flavon (111, ,)

Dun s6i hdi luu hén hop 0,001 mol xeton
o,P - khong no day Xrlvéi 0,001mol luu huynh
(tién hanh tuong tu véi cac xeton o,f3 - khong no
day Xr2 v6i luogng luu huynh gdp doi) trong
5 ml xilen su6t 5 - 8 gid. San pham duoc tich ra
& trang thai tinh thé dugc loc hit va dé kho
ngoai
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khong khi, c6 thé két tinh lai tir dung dich
etanol : nudc.

Két qua duoc gidi thiéu & bang 2.

4. Phuong phap chung téng hop cac indolyl-
pirazolin (IV, _,)

Dun s6i hoi Iuu suot 5 - 10 gid hon hop
dong phan tr gam cua xeton a,f3 - khong no va
phenylhidrazin (d6i véi cac xeton a,f - khong
no day Xr2, dé thu dugc céc indolylpirazolin
tuong tng can dung luong phenylhidrazin gap
doi) trong etanol véi vai giot axit axetic dac lam
xtic tdc. San pham indolylpirazolin tach ra &
dang tinh thé dugc loc hit va dé kho ngoai
khong khi. Két qua duoc gidi thiéu & bang 3.

Cong trinh nay dugc hoan thanh voi su gitp
dé kinh phi cua Chuong trinh nghién ciiu khoa
hoc co bdn trong linh vuc khoa hoc tu nhién.
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