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ABSTRACT 

By cyclization reaction of 6-acetyl-7-hydroxy-4-methylcoumarin with ethyl acetoacetate to get 
(4'-methyl-α-pyrono[5',6'-g](3-acetyl-4-methylcoumarin). The product was then transformed by 
condensation with aromatic aldehydes to form a series of new ¸,©-unsaturated ketones (10 
compounds). The purity and structure of the obtained products were determined by thin layer 
chromatography, IR, 1H-NMR, 13C-NMR, HSQC, HMBC and MS spectroscopic data.  

 

Trong mét vµi c«ng tr×nh tr−íc ®©y [1, 2]  chóng t«i ®· th«ng b¸o vÒ viÖc tæng hîp 6-axetyl-
7-hi®roxi-4-metylcumarin vµ viÖc chuyÓn ho¸ chóng thµnh c¸c xeton α,β-kh«ng no. ë c«ng tr×nh 
nµy chóng t«i tiÕp tôc thùc hiÖn ph¶n øng ®ãng vßng cña 6-axetyl-7-hi®roxi-4-metylcumarin víi 
etyl axetoaxetat trong m«i tr−êng baz¬ yÕu CH3COONa thµnh dÉn xuÊt lo¹i cumarino-α-piron vµ 
chuyÓn ho¸ nã thµnh d·y xeton α,β-kh«ng no míi theo s¬ ®å ph¶n øng d−íi ®©y: 
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Hîp chÊt (I-III) ®−îc tæng hîp nh− tµi liÖu 
®· biÕt [2, 3], chÊt (III) ®−îc tæng hîp theo 
Pechmann, nã lµ chÊt r¾n tinh thÓ, tnc

0  = 294 - 
2950C, cÊu t¹o cña nã ®−îc x¸c nhËn b»ng phæ 
IR, MS vµ 1H-NMR. Trªn phæ hång ngo¹i mÊt ®i 
dao ®éng ho¸ trÞ cña nhãm -OH, trong khi ®ã 

xuÊt hiÖn thªm 3 ®Ønh hÊp thô m¹nh ®Æc tr−ng 
cho dao ®éng ho¸ trÞ cña CO-lacton ë 1740 cm-1 
vµ 1694 cm-1,  CO-axetyl ë 1628 cm-1. Phæ 1H 
NMR (δppm, d6-DMSO) 2,49 (3H, s, C4-CH3); 
2,55 (3H, s, C6-CH3); 3,28 (3H, s, COCH3); 6,47 
(1H, s, C3-H); 7,54 (1H, s, C5-H) vµ 8,15 (1H, s,
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 C10-H). 

Tõ hîp chÊt metylxeton (III) ng−ng tô víi 
c¸c an®ehit th¬m chóng t«i thu ®−îc mét d·y 
c¸c xeton α,β-kh«ng no (IV1-9), chóng ®Òu lµ 
chÊt r¾n, cã nhiÖt ®é nãng ch¶y còng nh− gi¸ trÞ 
R*

f trªn s¾c kÝ líp máng kh¸c víi c¸c gi¸ trÞ 
t−¬ng øng cña chÊt ®Çu. 

Trªn phæ hång ngo¹i cña chóng ®Òu thÊy 
xuÊt hiÖn c¸c ®Ønh hÊp thô ®Æc tr−ng cho dao 

®éng ho¸ trÞ cña nhãm cacbonyl lacton ë vïng 
1754 - 1691 cm-1 vµ nhãm CO liªn hîp ë vïng 
1623 - 1615 cm-1, ®Æc biÖt cã ®Ønh hÊp thô ë 
vïng 996 - 954 cm-1 ®Æc tr−ng cho dao ®éng 
biÕn d¹ng kh«ng ph¼ng cña nhãm vinyl ë cÊu 
h×nh trans (xem b¶ng 1).  

Phæ khèi l−îng cña c¸c xeton α,β-kh«ng no 
®Òu xuÊt hiÖn pic ion ph©n tö øng víi c«ng thøc 
dù kiÕn vµ c¸c ion m¶nh t−¬ng øng víi s¬ ®å 
ph©n m¶nh. 

 

B¶ng 1: C¸c d÷ liÖu vËt lý cña c¸c xeton α,β-kh«ng no (IV1-9) 

STT 

IV 
Ar 

tonc, 
oC 

Rf
* 

HiÖu 
suÊt, 
% 

IR, cm-1 MS, m/z 

νCO lacton 

 

νCO liªn hîp 

 

 

-CH= Nhãm 
kh¸c 

M+, % M 

1 
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1516
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0,83 43 1732 1627 965 - - 372 
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H3C
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1719; 
1695 
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1615 954 - 
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(54) 

386 
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(71) 
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0,43 60 
1754 
1705 

1619 981 - 416;(75) 416 
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234-
235 

0,80 54 
1729 
1693 

1618 
(vai) 

983 - 402;(81) 402 

(B¶n máng silicagel, HÖ dung m«i etyl axetat : n-hexan = 3:2 theo thÓ tÝch). 
 

Phæ céng h−ëng tõ proton cña xeton α,β-
kh«ng no ®Òu thÊy xuÊt hiÖn mét ®«i doublet víi 
d¹ng hiÖu øng m¸i nhµ n»m trong vïng 6,98 - 
7,01 ppm vµ 7,32 - 7,63 ppm víi h»ng sè t−¬ng 
t¸c spin-spin lµ 16,0 - 16,5 Hz, ®iÒu nµy chøng 
tá cÊu h×nh cña nhãm vinyl lµ trans. Ngoµi ra 
trªn phæ còng cã ®Çy ®ñ c¸c tÝn hiÖu ®Æc tr−ng 

cho chuyÓn dÞch ho¸ häc cña c¸c proton kh¸c cã 
mÆt trong ph©n tö (xem b¶ng 2).  

Phæ 13C-NMR cña c¸c hîp chÊt tæng hîp 
còng ®· ®−îc ghi, tuy nhiªn do c¸c hîp chÊt nµy 
cã nhiÒu nguyªn tö cacbon bËc 4 (11 - 13 
nguyªn tö) nªn tÝn hiÖu cña chóng rÊt yÕu vµ 
th−êng lÉn vµo tÝn hiÖu nhiÔu (®iÒu nµy cã thÓ 
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gi¶i thÝch bëi cacbon tø cÊp xung quanh kh«ng 
cã proton nªn kh«ng cã  hiÖu øng NOE). V× vËy, 
®Ó ph¸t hiÖn c¸c tÝn hiÖu vµ quy kÕt c¸c tÝn hiÖu 
trªn phæ 13C-NMR, chóng t«i ®· ghi phæ HMBC 
vµ HSQC cña IV6 vµ IV9. ë vïng tr−êng yÕu 
nhÊt 155 - 201 ppm cã 3 tÝn hiÖu céng h−ëng, 

®©y lµ tÝn hiÖu céng h−ëng cña c¸c nguyªn tö 
cacbon nhãm cacbonyl (C2, C8,C11). Ph©n tÝch 
phæ HMBC cho thÊy C11 céng h−ëng ë tr−êng 
yÕu nhÊt. KÕt qu¶ quy kÕt c¸c tÝn hiÖu céng 
h−ëng trªn b¶ng 3. 

 
 

B¶ng 2: D÷ kiÖn phæ 1H-NMR cña mét sè 
                   xeton α,β-kh«ng no 

 
 

TT 
(IV) 

Phæ 1H- NMR: δ ppm (JHz) 

-CH=CH- C¸c proton 3, 5 vµ 10 4-CH3 vµ 6-CH3 C¸c proton cña vßng Ar 

2* 
7,40 vµ 7,03 

(16) 

6,40(1H,s,C3-H); 
7,45(1H,s,C5-H); 
8,13(1H,s,C10-H) 

2,46(3H,s,C6-CH3); 
2,50(3H,s,C4-CH3) 

7,56(2H,d,C15,19-H,7,5); 
7,26(2H,d,C16,18-H,7,5);  
2,35(3H,s,CH3) 

3 
7,63 vµ 7,03 

(16,5) 

6,46(1H,s,C3-H); 
7,55(1H,s,C5-H); 
8,13(1H,s,C10-H) 

2,49(3H,s,C6-CH3); 
2,49(3H,s,C4-CH3) 

7,85(1H,s,C19-H);  
7,66(1H,d,C17-H,8,0);  
7,48(2H,m,C15,16-H) 

4 
7,60 vµ 7,06 

(16,5) 

6,47(1H,s,C3-H); 
7,58(1H,s,C5-H); 
8,15(1H,s,C10-H) 

2,48(3H,s,C6-CH3); 
2,51(3H,s,C4-CH3) 

7,53(2H,d,C15,19-H,8,5); 
 7,76(2H,d,C16,18-H,8,5) 

5 
7,57 vµ 7,03 

(16,5) 

6,44(1H,s,C3-H); 
7,51(1H,s,C5-H); 
8,10(1H,s,C10-H) 

2,48(3H,s,C6-CH3); 
2,51(3H,s,C4-CH3) 

7,67(2H,d,C15,19-H,8,5); 
7,65(2H,d,C16,18-H,8,0) 

6 
7,32 vµ 7,07 

(16) 

6,46(1H,s,C3-H);  
7,54(1H,s,C5-H);  
8,22(1H,s,C10-H) 

2,44(3H,s,C6-CH3); 
2,51(3H,s,C4-CH3) 

6,75(2H,d,C16,18-H,8,5); 
 7,56(2H,d,C15,19-H,8,5) 

7 
7,37 vµ 7,07 

(16) 

6,44(1H,s,C3-H); 
7,51(1H,s,C5-H); 
8,15(1H,s,C10-H) 

2,46(3H,s,C6-CH3); 
2,52(3H,s,C4-CH3) 

7,31(1H,s,C19-H);  
7,13(1H,dd,C15-H,8,0,0,5);  
6,83(1H,d,C16-H,8,0);  
3,85(3H,s,OCH3); 
9,51(1H,s,OH) 

8 
7,42 vµ 6,98 

(16) 

6,46(1H,s,C3-H); 
7,53(1H,s,C5-H); 
8,15(1H,s,C10-H) 

2,46(3H,s,C6-
CH3);2,50(3H,s,C4-

CH3) 

6,09(2H,s,C17a-H);  
6,97(1H,d,C15-H,8,0);  
7,11(1H,d,C16-H,8,0);  
7,49(1H,s,C19-H) 

9 
7,39 vµ 7,01 

(16) 

6,44(1H,s,C3-H); 
7,50(1H,s,C5-H); 
8,14(1H,s,C10-H) 

2,46(3H,s,C6-CH3); 
2,50(3H,s,C4-CH3) 

7,66(2H,d,C15,19-H,8,5); 
7,01(2H,d,C16,18-H,8,5);  
3,81(3H,s,OCH3) 

(2*: Phæ 1H-NMR vµ 13C-NMR ®−îc ®o ë nhiÖt ®é 353,0 K). 

 
Còng nh− mét sè bµi b¸o tr−íc ®©y chóng t«i ®· c«ng bè [4 - 6], khi ng−ng tô (4'-metyl-α-

pyrono)[5',6'-g](3-axetyl-4-metylcumarin)(III) víi an®ehit salixylic trong ®iÒu kiÖn ph¶n øng 
Claisen-Schmidt, chóng t«i ®· kh«ng nhËn ®−îc xeton α,β-kh«ng no t−¬ng øng nh− c¸c tr−êng hîp 
trªn, mµ  chÝnh lµ dÉn xuÊt chøa vßng 2,3-®ihi®robenzofuran. Cã lÏ xeton α,β-kh«ng no vÉn ®−îc 
t¹o thµnh trung gian, råi ngay lËp tøc x¶y ra sù céng hîp ®ãng vßng cña nhãm hi®roxi ë vÞ trÝ ortho 
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víi nhãm vinyl ®Ó thµnh s¶n phÈm kiÓu vßng 2,3-®ihi®robenzofuran (IV10) theo ph−¬ng tr×nh ph¶n 
øng: 
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B¶ng 3: D÷ kiÖn phæ 13C-NMR  cña mét sè xeton α,β-kh«ng no (δ: ppm) 
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IV10: t

0
nc = 230 - 232

0C. HiÖu suÊt 32%. Phæ 
IR(cm-1): 1738 (CO cumarin), 1668 (CO-
benzofuran. Phæ MS (m/z): xuÊt hiÖn pic ion 
ph©n tö M+,= 388 (C23H16O6, M = 388). Phæ    
1H-NMR(δppm- JHz): 6,32 (1H, s, C3-H); 7,31 (1H, 
s, C5-H); 7,96 (1H, s, C10-H); 2,01 (3H, s, C6-
CH3); 2,47 (3H, s, C4-CH3); 5,53 (1H, d, Hc, J = 
5,5); 3,39 (1H, d, Hb, J = 18,5); 3,56 (1H,dd,Ha, 
J = 18,5 vµ 5,5); 7,20 (1H, d, C18-H,7,5); 7,16 
(1H, t, C16-H, 7,5, 1,5); 6,91 (1H, t, C17-
H,7,5,1,5); 6,82 (1H, d, C15-H, 7,5). Phæ 

13C- 
NMR(δppm): C2: 158,8; C8:156,1; C9’: 155,0; 
C10’:154,0; C4: 152,6; C19: 150,3; C11: 147,7; C16: 
128,8; C18: 126,2; C14: 122,8; C10: 122,5; C17: 
120,8; C7: 120,3; C15: 116,6; C4’: 116,2; C5’: 

114,7; C3: 113,8; C5: 103,6; C6:  94,1; C12: 66,3; 
C13: 32,9; C4a: 18,0; C6a: 24,1. 

Nh− vËy, cÊu tróc c¸c xeton α,β-kh«ng no 
®−îc x¸c nhËn b»ng phæ IR, 1H-NMR, 13C-
NMR, HSQC, HMBC vµ MS.  

THùC NGHIÖM 

*Tæng hîp (4'-metyl-αααα-pirono)[5',6'-g](3-
axetyl-4-metylcumarin) (III) 

Cho vµo b×nh cÇu ®¸y trßn hai cæ kh« hçn 
hîp gåm 10,9 gam 6-axetyl-7-hi®roxi-4-
metylcumarin (0,05 mol), 10 gam natriaxetat 
khan vµ 75 ml etyl axetoaxetat. L¾p sinh hµn håi 
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l−u vµ nhiÖt kÕ vµo cæ b×nh råi ®un s«i håi l−u 
hçn hîp trong suèt 30 giê ë nhiÖt ®é s«i cña 
dung dÞch. §Ó nguéi råi rãt vµo cèc ®ùng n−íc 
®¸ vµ khuÊy ®Òu. KÕt tña t¸ch ra ®−îc läc hót 
trªn phÔu Buchner, röa b»ng n−íc vµ cã thÓ kÕt 
tinh l¹i tõ DMF. S¶n phÈm ë d¹ng bét, mµu 
vµng nh¹t cã tonc = 294 - 295

oC, hiÖu suÊt 47%. 
D÷ kiÖn phæ ®−îc ghi ë phÇn trªn. 

*Ph−¬ng ph¸p chung tæng hîp c¸c xeton   
α,β-kh«ng no (IV1-9) 

Cho vµo b×nh cÇu cì 100 ml hçn hîp cña 
0,05 mol (4'-metyl-α-pirono)[5',6'-g](3-axetyl- 
4-metylcumarin) (III), 0,05 mol an®ehit th¬m, 
70 ml clorofom vµ 3 - 4 giät piperi®in lµm xóc 
t¸c. L¾p sinh hµn håi l−u vµ ®un s«i hçn hîp 
suèt 16 - 20 giê ®ång thêi theo dâi sù h×nh 
thµnh s¶n phÈm ph¶n øng b»ng s¾c kÝ líp máng 
®Ó x¸c ®Þnh thêi gian ph¶n øng tèi −u. Ph¶n øng 
kÕt thóc, ®Ó nguéi vµ cho bay bít dung m«i, 
chÊt r¾n t¸ch ra ®−îc kÕt tinh trong c¸c dung 
m«i thÝch hîp. KÕt qu¶ tæng hîp c¸c hîp chÊt 
®−îc giíi thiÖu ë b¶ng 1.  

*Tæng hîp dÉn xuÊt (2,3-®ihi®robenzofuryl-
2)[(4’-metyl-αααα-pirono)[5’,6’-g](4-
metylcumarin-3-yl)]xeton (IV10) 

TiÕn hµnh ph¶n øng t−¬ng tù nh− trªn nh−ng 
®i tõ (4'-metyl-α-pirono)[5',6'-g](3-axetyl-4-
metylcumarin)(III) víi an®ehit salixylic. Thu 
®−îc s¶n phÈm víi hiÖu suÊt 50% vµ cã ®iÓm 
ch¶y ë 230 - 232oC. 

KÕT LUËN 

B»ng ph¶n øng Pechmann cña 6-axetyl-7-
hi®roxi-4-metylcumarin tæng hîp ®−îc tõ 2,4-
®ihi®roxiaxetophenon ®· tæng hîp ®−îc (4'-

metyl-α-pirono)[5',6'-g](3-axetyl-4-
metylcumarin). Tõ hîp chÊt metylxeton khëi 
®Çu nµy, b»ng ph¶n øng ng−ng tô víi c¸c 
an®ehit th¬m ®· tæng hîp ®−îc 9 xeton α,β- 
kh«ng no vµ mét s¶n phÈm bÊt th−êng lµ (2,3-
®ihi®robenzofuryl-2) [(4’-metyl-α-
pirono)[5’,6’-g](4-metylcumarin-3-yl)]xeton. Sù 
tinh khiÕt vµ cÊu tróc cña c¸c s¶n phÈm ®−îc 
x¸c nhËn b»ng s¾c kÝ líp máng vµ c¸c ph−¬ng 
ph¸p phæ IR, NMR vµ MS. 
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