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NGHIEN CcUU TONG HOP VA CAU TRUC
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ABSTRACT

By cyclization reaction of 6-acetyl-7-hydroxy-4-methylcoumarin with ethyl acetoacetate to get
(4-methyl-o-pyrono[5’,6"-g](3-acetyl-4-methylcoumarin). The product was then transformed by
condensation with aromatic aldehydes to form a series of new d,d-unsaturated ketones (10
compounds). The purity and structure of the obtained products were determined by thin layer
chromatography, IR, '"H-NMR, 3C-NMR, HSQC, HMBC and MS spectroscopic data.

Trong mot vai cong trinh true day [1, 2] ching toi da thong bdo vé viéc tdng hop 6-axetyl-
7-hidroxi-4-metylcumarin va viéc chuyén hod chiing thanh céc xeton ,f-khong no. 0 cong trinh
nay ching toi ti€p tuc thuc hién phan ng déng vong cia 6-axetyl-7-hidroxi-4-metylcumarin véi
etyl axetoaxetat trong moi truong bazo yéu CH,;COONa thanh dan xudt loai cumarino-g-piron va

chuyén hod né thanh diy xeton ¢,5-khong no méi theo so d6 phan tng dudi day:
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Hop chat (I-1II) dugc téng hop nhu tai liéu
da biet [2, 3], chat (III) dugc téng hop theo
Pechmann, né 1a chat ran tinh thé, t,° = 294 -
295°C, céu tao chia né dugc x4c nhan bang phd
IR, MS va 'H-NMR. Trén phé hong ngoai mat di
dao dong hod tri ca nhém -OH, trong khi d6
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(V1.9)

xuét hién thém 3 dinh hap thu manh dac trung
cho dao dong hod tri cia CO-lacton & 1740 cm’!
va 1694 cm”, CO-axetyl & 1628 cm™. Phé 'H
NMR (Sppm, d6-DMSO) 2,49 (3H, s, C,-CH,);
2,55 (3H, s, C4-CH;); 3,28 (3H, s, COCH,); 6,47
(1H, s, C;-H); 7,54 (1H, s, C-H) va 8,15 (1H, s,
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C,-H).

Tu hop chat metylxeton (III) ngung tu véi
cic andehit thom chung t6i thu dugc mot day
cac xeton ¢, f-khong no (IV,,), ching déu la
chat ran, c¢6 nhiét do néng chdy ciing nhu gid tri
R’; trén sic ki 16p mong khic vé6i cdc gid tri

tuong ting ctia chat dau.

Trén phé hong ngoai cuia chiing déu thay
xudt hién cdc dinh hap thu dac trung cho dao

dong hod tri cia nhém cacbonyl lacton & viing
1754 - 1691 cm™ va nhém CO lién hop & ving
1623 - 1615 cm’', dac biét c6 dinh hdp thu &
ving 996 - 954 cm’ dac trung cho dao dong
bién dang khong phing clia nhém vinyl & cau
hinh trans (xem bang 1).

Phé khéi luong clia cdc xeton ¢, f-khong no
déu xuat hién pic ion phan tir tng vdi cong thiic
du kién va cdc ion manh tuong dng véi so do
phan manh.

Bdng 1: Céc dit liéu vat 1y cua cdc xeton o,3-khong no (IV )

STT e ) Hiéu IR, cm’! MS, m/z
v M e | R o [Veowmn |-Ciz | N6m | o | M
khic | M

1 @ T loss| a3 | m2 | 1627 | 965 | - i 372
2 Ho S| B o6t | a6 | (Rs | 65 osa | - i) | 386
3 c. o 086 | 57 |TEE e foe2 |- A0 4065
4 c|”: 2o lor| 61 | 14 | 1620 | 961 | - - | 4065
5 B 225512 081 | 59 11762921; 1618 | 958 | - 45(%)52 451
6 <H£)2N@T o losa| 53| UB% L e | oes | - | 415:56) | 415
7 HHOoo )| e losal 58 | 1709 | 1623 | 970 (fgfg) ?711% 418
8 ﬂo S o4z o | (2| wer9 st | - | 416:75) | 416
9 HGO{% 2233‘2 0.80 | 54 iggg if;; 083 | - |402:81)| 402

(Bédn mong silicagel, Hé dung moi etyl axetat : n-hexan = 3:2 theo thé tich).

Phé cong hudng tir proton clia xeton a,f-

khong no déu thdy xuat hién mot doi doublet véi
dang hiéu (ing mdi nha ndm trong ving 6,98 -
7,01 ppm va 7,32 - 7,63 ppm véi hiang s6 tuong
tdc spin-spin 12 16,0 - 16,5 Hz, diéu nay ching
td cdu hinh chia nhém vinyl 1a frans. Ngoai ra
trén pho ciing c6 ddy du céc tin hiéu dic trung
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cho chuyén dich hod hoc clia céc proton khic cé
mat trong phan tir (xem bang 2).

Phé ""C-NMR cta cdc hop chat téng hop
cling da duoc ghi, tuy nhién do cac hop chat nay
c6 nhiéu nguyén t cacbon bac 4 (11 - 13
nguyén tr) nén tin hiéu cta ching rat yéu va
thuong 14n vao tin hiéu nhiéu (diéu nay c6 thé



giai thich bdi cacbon tir cap xung quanh khong
c6 proton nén khong c6 hiéu ing NOE). Vi vay,
dé phat hién céc tin hiéu va quy két cdc tin hiéu
trén phd *C-NMR, chiing t6i da ghi phé HMBC
va HSQC ciia IV, va IV,. O ving trudng yéu
nhat 155 - 201 ppm ¢6 3 tin hiéu cong hudng,

day 1a tin hiéu cong hudng ctia cic nguyén tir
cacbon nhém cacbonyl (C?, C¥,C'"). Phan tich
phé HMBC cho thay C" cong hudng & trudng
yéu nhat. K&t qua quy két cdc tin hiéu cong
hudng trén bang 3.

6a

Bdng 2: Dit kién phé 'H-NMR ctia mot s6 51 O, CHs

A Ar-CH =CH-CO 60 5 4
xeton ¢,-khong no m
8
07 07N w07z O

1

21 .
T Pho 'H- NMR: é ppm (Jy;,)
(V) | _cH=CH- | Cic proton 3, 5 va 10 4-CH; va 6-CH, Céc proton ctia vong Ar
5o | 7:40va7,03 gjgﬁgsggg 2,46(3H,s,C,-CH,); 7.56(2H.d.C5,-H,7.5);
(16) P »S,Ls-H); 2,50(3H,S,C4-CH3) 7,26(2H,d,C16,18-H,7,5);
8,13(1H,s,Cy4-H) 2,35(3H,s,CH,)
5 | 7:63va7,03 gggggs%g; 2 49(3H,s,C,-CH,); 7,85(1H,5,C,o-H);
(16,5) 5 ,S,Ls-H); 2,49(3H,S,C4'CH3) 7,66(1H,d,C17-H,8,0);
8,13(1H,s,Cy4-H) 7,48(2H,m,C;5,,-H)
. 6,47(1H,s,C,-H); ] ]
4 7,60 va 7,06 7,58(1H,S,C5-H); 2,48(3H757C5'CH3)7 7a53(2Hsd,C15,19'H,8a5)s
(16,5) 8 15(1Ls.C..-H) 2,51(3H,5,C,-CH;,) 7,76(2H,d,C, 5-H.8,5)
B »8, L0 '
s | 7.57va7,03 6,44(1H,s,C;-H); 2,48(3H,s,C,-CH,); 7,67(2H,d,C, 5 ,-H,8.5);
(16,5) ;?58588% 2,51(3H,s,C,-CH;)  |7,65(2H,d,C,45-H,8,0)
5 SASHE
6 |732va71.07 6,46(1H,s,C;-H); 2,44(3H,s,C,-CH,); 6,75(2H.,d,C45-H,8,5);
(16) ;ggggsgﬁg) 2,51(3H,s,C,-CH,) 7,56(2H,d,C;5 ,-H.8,5)
5 »S,L0-
7,31(1H,5,C,o-H);
. 737 va7.07 g,‘;‘;ggy:,gz:g;a 2,46(3H,s,C,-CH,); 7,13(1H,dd,C,5-H,8,0,0,5);
(16) 5 9Oy \5 i 2,52(3H,S,C4-CH3) 6,83(1H,d,C16-H,8,0);
8,15(1H,s,Cyo-H) 3,85(3H,5,0CH,);
9,51(1H,s,0H)
. 6,46(1H,s,Cs-H); 2,46(3H,s,Cs- 6,09(2H,s,C,7,-H);
3| PRSP TS3HSCAH: | CHOR2.506HSC 6,97(1H,d,C,-H,8,0);
8,15(1H,5,C,o-H) CH;) 7.11(1H.d.,C,s-H.8,0);
7,49(1H,s,C,-H)
o |7:39va701 gggggsg*gi 2,46(3H,5,C,-CH,); 7,66(2H,d,C,s,,-H.,8.,5);
(16) 8’14 IH’S’ Sl 2,50(3H,s,C,-CH;) 7,01(2H,d,C\,5-H.8,5);
,14(1H,s,C,-H) 3,81(3H,s,0CH,)

(2": Phd '"H-NMR va C-NMR dugc do & nhiét do 353,0 K).

Ciing nhu mot s6 bai bdo trude day ching toi da cong bo [4 - 6], khi ngung tu (4'-metyl-o+
pyrono)[5',6'-g](3-axetyl-4-metylcumarin)(IIT) v6i andehit salixylic trong diéu kién phan ung
Claisen-Schmidt, ching t6i da khong nhan duoc xeton ¢, 8-khong no tuong Gng nhu cic trudng hop
trén, ma chinh 12 din xuét chita vong 2,3-dihidrobenzofuran. C6 1€ xeton @, f-khong no van duoc
tao thanh trung gian, réi ngay lap tc xdy ra su cong hop déng vong clia nhém hidroxi & vi tri ortho
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v6i nhém vinyl dé thanh san phdm kiéu vong 2,3-dihidrobenzofuran (IV ) theo phuong trinh phan

ting:
4a 6a Ha b
CHs CHs CHg CHg CHs CHs Q@ N7, 15
OHC COCH=CH- 4 4 5 )6, ot 16
- X COCH3; = N 3z SN C~(42
+ - o H - 2 Hc O 17
0”0 o0 H 0”0 O 070N SO
mn
(1m (IV10)
» LTV LA 213 5 A ~ A .
Bdng 3: Dit kién pho "C-NMR clia mot s6 xeton &, -khong no (8: ppm)
T e e e l8 Jos o e e = le a2 2 2 8 |2 |2 2 |8 5 | |2 B |2
AN LS R (SR ISR IO | (SR ST | ST S |G ST IS T ST (ST IS T IS T (ST [S I TS I kS T IS I [ W [
e S T AT PN F- Y a|n a = e = SEES S |= <+ |= <
2 | |0 | Y |S |« [ s P 17 N B B o |+ o s S = o
v — v — &R S < — vy vy N vy o — N (9] Q (9] N
2|z |2 = = = LAR el R <= a4 o a
o = e e = | <+ = o e [ | e | | o e e |= |n ~
3 oo <t (o] O — <t [y e} <t [ Nal <t <t (=N 0 — v (=3 (=) o~ [sa)
v — v — o (= <+ — — vy v (o} vy [*)} o N (o] o N [ag} o
2|z |2 = = = i BT O o B e (<N O o B o B SO S o @
5 [} <t o O — <t N [y e} <t [ Nal <t <t [=N 0 — <t — (=) <t (=) —
vy - vy — o (= N <+ — — vy U] (o' vy [e)} o o (o' o N [ag} N (sg]
2|z |2 = S |9 |2 i BT R o I e <N O o B o B R S o a e
S oy |e |2 (o [ oy [ = [ | (o a2 = s (e 2 e |2 e e e |™
6 X | | [€ [ |IF |d |8 | v | v |F (518 |2 |&d |8 |8 [= |2 |12 [2 18 |a
v — g} — & (= N <t — — g} v (] v (= <t — (o] [\ — gl F — F N
— — — — — — — — — — — — Q — — — — — — — —
o o 8 |e |o | A = e e |[a [a [e: — = o | | o |2
7 o] < N \O — < o e} g} [ Nal < < - g} — Nel 0 < o~
gl — g} — I (= <t — — v v [\ v <t — (o] — <t vy ™
2|2 |2 |2 =] = i R O B e T (= L e )
o |a e | |lo | {2 R 1 N NN o W Ko W e N N Ko B KT oY <+ |~ (v |e 0
8 o] < N \O — < o e o~ [ Nal < < D (=} g} o e} 0 — 0 N
gl — g} — o (= <t — — v v [\ v [=)) <t — (o] (= <t (=] <t N
2|2 |2 |2 =] = T2 e 2 e 2|2 |= |9 S |32 |2 9
© (S [0 [ e [0 = v [~ o o e [aa o 0|2 (S Kso N S PPN Ko e}
O — g} — o (= N < — — vy vy N i [*)} < — N — g} ey — N
2 |z |2 |z S g |2 T2z Qe 2 2= a |z |2 = a
. 40 0 ‘A o 2 SOl SO . O - O .
IV, t',.= 230 - 232°C. Hiéu suat 32%. Pho  114,7; C;: 113,8; Cs: 103,6; Cq: 94,1; C,,: 66,3;

IR(cm™): 1738 (CO cumarin), 1668 (CO-
benzofuran. Phé MS (m/z): xuat hién pic ion
phan tr M"= 388 (C,;H,;Os, M = 388). Phé
1H-NMR(Sppm- Ju): 6,32 (1H, s, C-H); 7,31 (1H,
s, Cs-H); 7,96 (1H, s, C,,-H); 2,01 (3H, s, C¢
CH;); 2,47 (3H, s, C-CH3); 5,53 (1H, d, H., J =
5,5); 3,39 (1H, d, H,, J = 18,5); 3,56 (1H,dd,H,,
J = 18,5 va 5,5); 7,20 (1H, d, C;-H,7,5); 7,16
(1H, t, CcH, 7,5, 1,5); 691 (1H, t, C;5-
H,7,5,1,5); 6,82 (1H, d, C;s-H, 7,5). Phé “C-
NMR(Sppm): C,: 158,8; C;:156,1; C,: 155,0;
C,p:154,0; C,: 152,6; C,y: 150,3; C,: 147,7; Cy¢:
128,8; Ci: 126,2; Cy: 122,8; Cy: 122,5; Cyo:
120,8; C;: 120,3; Ci5: 116,6; C,: 116,2; Cs:
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Ci5: 32,9; C,,: 18,05 Cq,: 24,1.

Nhu vay, cdu tric cdc xeton @,f-khong no
dugc x4c nhan bang phé IR, 'H-NMR, "“C-
NMR, HSQC, HMBC va MS.

THUC NGHIEM

*Téng hop (4'-metyl-a-pirono)[5',6'-g](3-
axetyl-4-metylcumarin) (III)

Cho vao binh cdu ddy tron hai c¢6 kho hén
hgp gom 10,9 gam 6-axetyl-7-hidroxi-4-
metylcumarin (0,05 mol), 10 gam natriaxetat
khan va 75 ml etyl axetoaxetat. Lap sinh han hoi



luu va nhiét k&€ vio ¢d binh 16i dun soi héi luu
hén hop trong sudt 30 gid & nhiét do soi cha
dung dich. DPé nguoi réi rét vao coc dung nuéc
déa va khuay déu. Két tha tach ra duoc loc hut
trén phéu Buchner, rira bing nuéc va c6 thé két
tinh lai tr DMF. San phdm & dang bot, mau
vang nhat c6 t°,,= 294 - 295°C, hiéu suat 47%.
Dit kién phé dugc ghi & phan trén.

*Phuong phap chung téng hop ciac xeton
o,B-khéng no (IV )

Cho vao binh cdu ¢& 100 ml hdén hop cla
0,05 mol (4'-metyl-o-pirono)[5',6'-g](3-axetyl-
4-metylcumarin) (III), 0,05 mol andehit thom,
70 ml clorofom va 3 - 4 giot piperidin lam xtc
tdc. Lap sinh han héi luu va dun so6i hén hop
suot 16 - 20 gid dong thoi theo ddi su hinh
thanh san pham phan tGng bing sic ki 16p mong
dé xac dinh thoi gian phan Gng t6i wu. Phan dng
két thic, dé nguoi va cho bay b6t dung moi,
chét rin tach ra dugc két tinh trong cic dung
moi thich hop. Két qué téng hop cdc hop chat
duoc gidi thiéu & bang 1.

*Téng hop dan xuat (2,3-dihidrobenzofuryl-

2)[(4’-metyl-o-pirono)[5’,6’-g](4-
metylcumarin-3-yl)]xeton (IV,,)

Tién hanh phan tng tuong tu nhu trén nhung
di tor (4'-metyl-a-pirono)[5',6'-g](3-axetyl-4-
metylcumarin)(IIl) véi andehit salixylic. Thu
duoc san phdm vé6i hiéu suat 50% va c6 diém
chay & 230 - 232°C.

KET LUAN
Bing phan tng Pechmann cla 6-axetyl-7-

hidroxi-4-metylcumarin téng hop dugc tir 2,4-
dihidroxiaxetophenon da téng hop dugc (4'-

Lién hé: Nguyén Minh Thao

Khoa Héa hoc- DPHKHTN-DHQG Ha Noi

metyl-o+pirono)[5',6'-g](3-axetyl-4-
metylcumarin). T hgp chat metylxeton khoi
dau ndy, bang phan dng ngung tu véi cdc
andehit thom da téng hop dugc 9 xeton a,f
khong no va mot san phdm bat thudong 1a (2,3-
dihidrobenzofuryl-2) [(4’-metyl-or
pirono)[5°,6’-g](4-metylcumarin-3-yl)]xeton. Su
tinh khiét va cau tric ctia cdc san phdm duoc
xdc nhan bing sic ki 16p mong va cdc phuong
phédp phé IR, NMR va MS.
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