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TOM TAT

Phan i#ng ngung tu cinamaldehyde vai ketone thom trong moi trurong acid va base
da thu duwoc 8 hop chdt a, f-ketone khéng no. Cac hop chdt tong hop duwroc phan tich cdu
tric bang cac phiong phap phé IR, *H NMR, *C NMR, HSQC, HMBC, MS. Két qud phan
tich phé cho thdy céc o, -ketone khong no c6 cdu tric dang trans - trans, mét sé hop chat
6 hién tuwong enol héa.

Tu khoa: Cinamaldehyde, unsaturated «, S-ketone, enol hoa.
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1. PAT VAN BE

Cinamaldehyde c6 mui thom déc trung, c6 kha nang kich thich tiéu hoa, dugc sur dung
nhiéu trong céc nganh céng nghiép my pham, céng nghiép thuc pham, d6 uéng. Kha ning
khang khuan va khang ndm ciia cinnamaldehyde da dwoc nghién cau va ang dung rong réi
trong linh vuc y dugc. Trong nghién ctru nam 2022, cho thiy cinamaldehyde da dwoc sir
dung 1am chét khang khuan, khang nim cho poly(vinyl alcohol) trong bao bi trong bao quan
thuc pham [1]. Cinnamaldehyde con dugc nghién ciu véi kha niang diét c¢on tring va xua
dudi mudi [2]. Nghién ciru gan day (2024) cho thiy cinamaldehyde con sir dung vién nang
khéang lai lién hé cua vi khuan E.coli trén mang boc chitosan, kha ning tao hé hda pham tc
ché dn mon kim loai than thién véi méi truong [3] [4]. Day céc schiff base dugc chuyén hoa
tir cinamaldehyde c6 hoat tinh khang khuan, khang ndm ndng dé thap [5].

Hop chit o, B-ketone khong no 14 nhitng hop chét cé hoat tinh sinh hoc phong phu.
Chung c6 kha ning khang khuan, khang nam, khang viém [6] [7], chéng oxy hoéa va
khang khéi u [8], khang ung thu nhu ung thu xwong, ung thu biéu mé [9]. Trong cong bd
nay ching t6i tong hop cac hop chit a, B-ketone khdng no tir cinamaldehyde va phan tich
cAu trlic cac chat tong hop duoc.

2. PHUONG PHAP NGHIEN CUU
2.1. Tong hop cac chat
a) Hoa chat:

Cinamaldehyde, acetone, cyclohexanone, ketone thom, hydrochloric acid (37%),
sodium hydroxide 3M, sodium carbonate, ethanol.
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b) Tong hop:

Tong hop a, P-ketone khong no tir cinamaldehyde dugc tién hanh trong hai méi
truong acid va moi truong base.

+ ArCOCH;

CH=CH-CHO > CH=CHCH=CHAr + H,O
HCI 37%

(NaOH 3M)

So d6 1. Téng hop céc hop chit p-ketone khong no tir cinamaldehyde

Phan vng trong méi truong acid: Cho 0,01 mol cinamaldehyde va 0,01 ketone
thom, 3ml ethanol vao binh cau 50ml, tiép tuc thém 1,5 ml HCI dic (37%). Pun hdi luu
hén hop phan ang ¢ nhiét do 40 - 50°C trong vong 4h - 8h.

Phan vng trong moéi truong base: Cho 0,01 mol cinamaldehyde va 0,01 ketone
thom, 3ml ethanol vao binh cau 50ml. Tiép tuc cho vao binh cau 10ml NaOH 3M, khudy
hoi luu & nhiét do phong trong 3-4h.

Qua trinh phan tng xay ra dwoc kiém tra bang sic ky ban mong (TLC). Khi két thic
phan mg dé& nguoi, loc tach chat ran, hdn hop thu duoc duoc trung hoa dén méi truong
trung tinh bang Na,COs (phan tng trong mdi truong acid); HCI dic (phan tng trong moi
truong acid), két tinh lai trong dung méi thich hop. Thu duoc diy 8 hop chat a, p-ketone
khong no.

2.2. Nghién citu ciu trac va tinh chat

Nhiét do nong chay cua cac chat duoc do trén may Gallemkamp tai B mon Hoa,
Khoa Khoa hoc Ty nhién, Truong Dai hoc Héng Ptrc. Phé IR do trén may IMPACT 410
Nicolet, ép vién v6i KBr, phd NMR duoc do trong DMSO-ds, may Brucker Avance 500
MHz, tai Vién Hod hoc thuoc Vién Han 1am Khoa hoc va Cong nghé Viét Nam. Hoat tinh
khang vi sinh vat kiém dinh thir tai Vién Héa hoc hop chit thién nhién - Vién Han lam
Khoa hoc va Cong nghé Viét Nam.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Tong hop cac chat

Phan ung aldol, crotone hda la phan tng xay ra trong moi truong acid hoac moi
truong base manh tao ra san pham la céc aldehyde, ketone khéng no [5, 6]. Trong qué
trinh phan tng thuong kém theo phan ung phu la sy polymer hoa cac aldehyde hoac
ketone. Mt khac trong nghién ciru cua ching toi chat dau Ia cinnamaldehyde c6 lién két
ddi olefine, vi vay trong mdi trudng phan ang dé bi polymer hda. Cac phan ang tong hop
a, B-ketone khong no dugc thuc hién trong hai méi truong khac nhau: moéi truong xuc tac
acid manh (t° = 70-80°C), méi truong base manh (phan ung thuc hién ¢ nhiét @6 phong).
Két qua tong hop trinh bay bang 1.
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Biang 1. Két qua tong hop hep chit a, p-ketone khdng no

. . Do
. ) Keét Hié Céac pho da .
Chat Dang bé ngoai ) © . Al@u acAp ., hoat tinh
tinh tor | suat, % phan tich .
sinh hoc
Al | Tinh thé hinh kim mau vang Ethanol 71 IR, *H, *C
A2 | Tinh thé hinh kim mau vang Ethanol 75 IR, *H, 3C
. A 1.3 . \ \ A IR1 1H1 13C1
A3 | Tinh thé hinh kim mau vang nau Ethanol 60 MS KVSVKD
Acetone: IR 1H 3C
A4 | Tinh thé hinh kim mau vang nhat | ethanol 70 ’ M S " | KVSVKD
=1:3
Ethanol: IR 14 1
A5 | Tinh thé hinh kim mau vang, nau nude 72 " 77 | KVSVKD
_ 11 MS
A | Tinh thé hinh kim mau vang nhat | Ethanol | 81 | 'R MG kysvkp
i ¢ hi m mau vang nha HMBC. MS
A7 | Tinh thé hinh kim mau vang Ethanol 72 IR, *H, 13C
A8 | Tinh thé hinh kim mau vang nhat | Ethanol 80 IR, *H, 3C

3.2. Phan tich phé xac dinh cau truc

Phé IR cic a, B-ketone khong no, tan s6 dao dong cua cac lién két co ban cia cac
chat tong hop dugc phan tich & bang 2. Tir bang phan tich cho thay tan sb cac van dao
dong thé hién ciu tao dic trung phan ti, dang cht y van dao doéng vung acid cta 3 hop
chat A4, A6, A8 c6 xuat hién van dao dong khoang 3400-3450 cm™. Biéu nay cho phép du
doan 3 hop chét nay c6 hién twong tautomer hoa tao enol (so' d6 2), thé hién rd hon ¢ dao
dong cua lién két d6i nhém C=0 cac hop chat tautomer hoa ¢ cudong do giam manh.

X 8 7 X
8 7
15 16/=|~ 15
6 5 4 3 21 16—|' 6 5 4 3 21 "
9 CH:CH-CH=CH-ﬁ \ 14 =9 CH-CH'CH-C-T N/
et 0 12 13 10 11 on 12 13

So dd 2. Qua trinh enol héa cac a, p-ketone khdng no
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Biang 2. Mét s6 van phd hdng ngoai cia cac a, p-ketone khdng no A1-A8 (cm™?)

8 7

X
15
A 9 6 CSH éH C3H C2H 1C ” _|-
A =CH-CH=CH- 14
Chat TR VOH VC-H (thom) VC-H (no) Vc=0 Ve=c

10 11 o 122 1

Vo1 X la:

1617;
Al -CsHaX: CHs - 3023 (y) 2950 (y) 1643(m) 1577

(m)

o 1608;

. 2943-2850 1561,
A2 -COCgH Xt =© 3050 (y) ) 1649(m) 1554
(tb, m)

1599,
1586
1575

(m)

A3 - 3063 -3023 (y) 2950 (y) 1654(m)

Ad 1607
o-CHs 3449 (m) | 3050 -3000 (y) 2900 (y) 1654 (tb) 1578

(tb)

A5 0-Br- - 3070 -3026 (y) 2800 (y) 1648(m) 1(?n8)2

Ab p-Cl- 3447 (m) 3050 -3027 2900 (y) 1648(th) 1(‘:’3)4

A7 1602

. 3030, 2966 (y) 2839 (y) 1651 (m) }223

(m)

p-CH30-

AS p-CH3CH;O- 3400 (m), td 2975(th) 292%‘5890 1651 (th) 1(‘28)2

Chu thich: y (yéu), tb (trung binh), m (manh).
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Ph6 *H NMR cuia 8 chit duoc phan tich va dwa vao bang 3. Tur sd liéu pho cho thay,
tin hiéu phd proton ciia hop phan cinamaldehyde khong khac nhau nhiéu, hop phan ketone
ngung tu c6 sy thay ddi phu thudc vao cac nhom thé co d6 4m dién khac nhau. Mt khac
cac hop chat A2-A8 c6 céc proton H2, H3, H4, H5 la cac proton khéng no, cac proton nay
tuong tic vi nhau véi hang s tach 12 < J, diéu nay c6 thé khang dinh cau trac hinh hoc
tai cac lién két doi 1a trans - trans, ciu trac dua ra céu tric sau:

Q ® /o,
D NIV

c—c =|=

|

e Y.
(@]

Bang 3. Tin hiéu 1H NMR ciia cac hep chat Al - A8; &, ppm ; J, Hz

X

2 76 5 4 3 21 16 _)l(- 15
9<10 l>—1 CH:CH-CH:CH—E@14
Véi X 1a:
H2 | H3 Ha H5 H7 ng | HO
KH X H10 | H11 | HI12 H13 | H15 | Hie |(H4
H18)
7.34
! 7.46
6,73d| dd | 7,404ad dd | 7.16d | 7.60d | 7,40t
3=14503=70:| =75 | 94 | 71 o _
AL CHX CH: |Tgoal 1as | 1as | 375 | 375 | 3=75 | =15
=75(716d| 250s | *° - - -
=75
[e]
2
-COCgH,X: 15 llld 7.25dd 7f’:1d(.i 7f’:1d(.i 7.64d 7341
12_J1a |3215,0| " 1=95. | J=95 | (34T 7334
i 1=12.0 =75 | 3275 |1
. 185 185 1=17.0
A2 14,5 282t | 144 |7
7341 764d | 177t | 282t .70
>+ H764d LT 155 | 2085
=15 (0| 2t | s | e s |
144 | 72 |1=55:11.0] 120 :
754 | 754
ad | dd
H- = | 3= | L, 44 | 7270dd | 740dd [736dd|757d
120; | 120, | 22T | 1=22,0; | J=85; |1=85:(1=65
A3 85 | 85 | 50 | 135 2.0 35 | 756t
736 | 740 | g0 | 7.60d | 760d |80dd |1=6,0
dd | ad | 80dd 15270 1 3270 1265 | (H14)
d | dd 1y 6515
I 15
8,5; 8,5;
35 | 20
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Al
p-CHs- 752 | 7,40
dd | ad | 725dd | 7.25dd | o0y | 759y 7424
= | 3= | 32220 |3=220| 'S : -
1=65 |1=65 11260
125: | 125 | 130 13,0
736d | 792d |239s
80 | 60 | 792d | 736d | [0 | MO |G
759d|736d| J=65 | y=65 | 1765 |I=6
1=651=65
G
p-Br- 7,54
ad |7.36d| 7.30d | 721s | 759d | 7.41d
= |J=70| =145 1270 |1=75 7215
175 |759d| 792d | 775d | 7.75d | 7.92d | -
741d13=70/ 3=80 | =90 | J=90 |J=80
1=75
AG
751
o-Cl- dd |730d] 735qg | 121Ad ) 2574 | 7374
ad | yot| 785dd ) i | T 37d 1751 4
=23 20 | 0=18,75 |V =25 |3=70| 210
80 | o0 | 799d | L[° | 7590 | 7994 7%
737d| [P g=gs | 1290 | 5=00 |1=85
1=700772 =9,
A7 758d | 7.401
18 7.48 16,0 |1=60
- H ! ) ]
p-CHsO dd 7"300' 5307%0' 745d | 7.34d | 801d |250s
1=12:| =70 y=13 | 3=65 | 1=7,0 | (H18)
—125| 215
85 |1l oo | r07d | 707d
7s8d| 341 BOLd T y75 | a=7s
1=6,0[0 =65 JI=7.
A8 758d
1819 1260|1361
-CH-;CH-,O ! !
p-Ehatha 748 17 404 734d | 7.98d |3=6,0
ad 712dd | 714d | ¥ :
aoly | el 1 1280 |J=70|415q
1=12:| 3 |1=90 22| 1=13 :
=125 7.05d 1=55
00 | 7225 798d | 705d | /29
758d| 220 g=70 |y=75 | 07T
1=6,0/ 78

Céc hop chat o, p-ketone khdng no tong hop duoc ¢ sé nguyén tir carbon Ion dé

phan tich chinh xéc tin hi¢u 3C chung t6i do va phén tich phé HMBC hop chit A6 (hinh 1),
két qua phan tich dwa bang 4.
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12/16, 7/11

13/15
1‘7 \ /7})4
1 9
- L1y J]]
- AN A s e i s O
e : ; ‘g y — 810
er e RS =
e 2 i

wid
091
¥
¥
i3

Hinh 1. Pho HMBC ciia hop chat A6
Bang 4. Bang phan tich céc pic giao phé HMBC ciia A6

Cachon Co pic giao vai proton
5

| (opm) H 6(ppm) | C | &(ppm) H 6 (ppm)

C1188,14| H3/H2/H12 |7,30/7,51/7,99| C10 | 126,98 | H11/H10/H9 | 7,57 /7,37/7,21

C2|144,45  H5 7,21 C11| 12855 H7/H10 7,57/7,37

C3|128,88/ H2/H5 751/7,21 | C12| 12855 |H16/H13/H15| 7,99/7,59/7,59

C41126,92 H2/H3 7,51/7,30 |C13| 129,70 |H12/H16/H15| 7,99/7,99/7,59

C51(141,56| H7/H2 757/751 |Cl4| 136,23 H12/H16 7,99/7,99

C6 (135,78| H8/H10/H5 (7,37/7,37/7,21| C15 | 129,70 H12/H16 7,99/7,99
1,57 128,55 [H12/H13/H15| 7,99/7,59/7,59

C7128,55|H11/H10/H8 17.37/7.37 C16

C8(126,98| H7/H10/H9 |7,57/7,37/7,21| C17 | 137,54 H13/H15 7,59/7,59

C9 (125,14 - 0 - - - B

Ph6 *C NMR cua céc chat tong hop cho thay céac tin hiéu carbon cua cac chat déu

thé hién rd trén hinh phd, tin hiéu cong huong *C NMR duoc dua vao bang 5.

Bang 5 .Tin hiéu 3C NMR ciia c4c hop chat A1-A8; §, ppm

8 7 e s 4 3 21 16 _)l(_ 15
9 <10 11>— CH=CH—CH=CH—E@ 14
Vi X 1a:

K X C1 C3 C5 C7 C9 | C11 | C13 | C15 | C17
H C2 C4 C6 C8 | Cl10 | C12 | C14 | Cle | C18

-CeHaX: CHz | 188, | 142, | 129, | 128, | 127, | 128, - - -
Al 3 8 3 9 3 9 - - -

141, | 136, | 129, | 127, | 127, 40
2 0 2 2 2
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, 187, | 140, | 135, | 128, | 123, 128
-COCgH,X: 15 7 6 6 8 9 ’

A2 12 14 8
13 136, | 135, | 128, | 127, | 127, 26,1

5 7 9 3 3

21,8 | 26,1 -
21,8 - -

189, | 129. | 137, | 128, | 125, | 128, | 128, | 128,
23 17 63 11 46 11 88 88 | 1416

144, | 127, | 132, | 127, | 127, | 129, | 135, | 129, 8
40 21 90 22 22 17 96 17

A3 H-

188, | 129. | 141, | 128, | 125, | 128, | 127, | 127, 1433
Ad -CHa- 63 13 42 88 50 88 20 20 5’
p-LHs 143, | 127, | 135, | 128, | 128, | 129, | 136, | 129, 2112

99 26 12 27 27 35 01 35

188, | 128, | 141, | 128, | 125, | 128, | 129, | 129,
23 80 51 49 05 49 73 73 | 136,5

AS p-Br- 144, | 126, | 135 | 126, | 126, | 131, | 136, | 131, | 3
20 | 47 | 72 | 90 | 90 | 44 | 53 | 4
188 | 128, | 141, | 128, | 125, | 128, | 129, | 129,
14 | 88 | 56 | 55 | 14 | 55 | 70 | 70 |136.2
A6 p-Cl-

144, | 126, | 135, | 126, | 126, | 128, | 137, | 128, 3
45 92 78 98 98 55 54 55

187, | 129. | 141, | 128, | 125, | 128, | 114, | 114,

A7 w 31| 04 | 06 | 85 |04 | 85 | 20 | 20 | P
p-CH30 143, | 127, | 130, | 127, | 127, | 130, | 163, | 130, | ..\,

44 | 28 | 48 | 14 | 14 | 48 | 06 | 48 ’
187, | 129. | 141, | 128, | 125 | 128, | 114, | 114, 135’1
A8 18 19 ) 40 11 09 92 50 92 46 46 6360
P-CH3CH,0 143, | 127, | 130, | 127, | 127, | 130, | 162, | 130, | 7,
49 | 38 | 49 | 21 | 21 | 58 | 46 | 58 (C19)

Trong céac hop chat tong hop di phan tich 4 phd MS cua A3-A6. Két qua phan tich
cho thay cac pic ion gia phan tir [M + H ]*va [M + 2H ]** caa 4 chat déu tuong duong voi
phan tir khéi cua cac chat tong hop (bang 6).

Bang 6. Tin hiéu phé ESI-MS caa a, p-ketone khong no A3-A6

KH CTPT M tinh [M -HJ [M+HT Ghi cha
[M+2H ]

A3 C17H10 234 - 235

Al CisH1s0 248 - 249

A5 Ci7H150Cl 268 ; 269; 270

A6 C17H130Br 213 - 314; -

3.3. Két qua thir hoat tinh sinh hec

Két qua thtr hoat tinh khéang vi sinh vat kiém dinh ciia 4 chat tong hop duoc A3-A6
cho thiy ca 4 chat khong c6 biéu hién vai hoat tinh khang vi sinh vat kiém dinh.
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Bang 7. Két qua thir hoat tinh sinh hoc ciia a, p-ketone khong no A3-A6

. Vong v6 khuan (D-d,mm)
Nong do : : T ,
TT Kihiéu| thircao | Vikhuan Gr(-) |Vikhuan Gr (+) Nam moc Nam men
mau nhét
(ng/ ml) E. P. B. S. A F. S. C.
coli |aeruginosa|subtillis| aureus | niger | oxysporum | cerevisiae | albicans
200
LA emn | - ] ] C| - ' -
200
2 | A4 - - - - - - - -
(ng/ ml)
200
3| A5 - - - - - - - -
(ng/ ml)
200
4 | A6 - - - - - - - -
(ng/ mi)
4. KET LUAN

Tur cinamaldehye thyc hién phan ing ngung tu vdi acetone va cac acetophenone trong

mdi trudng acid va base thu dugc 8 hop chét loai o, p-ketone khong no. Ca 8 hop chat déu
dugc phan tich cdu tric bang cac phuong phap phd IR, *H NMR, **C NMR, HMBC, ESI-
MS. Két qua phan tich pho cho thiy mot sé hop chat ¢ hién twong tautomer hoa dang enol
va ching co cAu tric dang trans-trans. Két qua thtr hoat tinh vi sinh vat kiém dinh cac chat

déu khong co biéu hién khang vi sinh vét kiém dinh.

[1]

[2]

[3]

[4]

[5]

91

TAI LIEU THAM KHAO

Nguyén Thi Thuong (2022), Anh hirong cua tinh dau Qué den trén tinh chat khang
khudn cuia mang poly(vinyl alcohol)/agar, Tap chi Khoa hoc va Céng nghé, s6 16,

trang 63-69.
Brackman G., Defoirdt T., Miyamoto C., Bossier P., Calenbergh S. Van, Nelis H. &
Coenye T. (2008), Cinnamaldehyde and cinnamaldehyde

derivatives reduce virulence in Vibrio spp. By decreasing the DNA-binding activity
of the quorum sensing response regulator LuxR. BMC Microbiology, 8(8): 1-14.
Nguyén Thanh Hao, Nguyén Thi Bich Luu, Bdng Huy Gigi (2024), Nghién ciru diéu
ché ché pham vi nang nano chitosan dwoc tdi nap véi trans-cinnamaldehyde ing
dung trong «c ché lién lac ¢ vi khuan e. coli top10, Tap chi Khoa hoc Néng nghiép
Viét Nam, 22(1):115-124.

Nguyén Ngoc Diép - Vil Van DPuc (2023), Nghién ciru ché tao hé héa pham irc ché
dan mon than thién méi truong dp dung cho xir Iy axit, Tap chi Cong Thuong, s6 27,
trang 142-146.

Hui Wangl, Mingyue Jiang, Shujun Li, Chung-Yun Hse, Chunde Jin, Fangli Sun and
Zhuo Li (2017), Design of cinnamaldehyde amino acid Schiff base compounds
based on the quantitative structure—activity relationship, Royal Society of
Chemistry, 4(9) 1-9.



TAP CHi KHOA HQC TRUONG PAI HOC HONG DPUC - SO 84 (02.2026)

p-1SSN 3030 - 4628
e-1SSN 3030 - 4636

[6]

[7]

[8]

[9]

[10]

Leagaa A Alrubaie, Raheem J Muhasin, Mazin N Mousa (2019), Synthesis,
characterization and evaluation of antiinflammatory properties of novel o, -
unsaturated ketones, Tropical Journal of Pharmaceutical Research, 19 (1): 147-154.
Nguyén Ngoc Thanh, Bui T4t Thanh, Nguyén Minh Thao (2010), Nghién citu téng
hop mét sé keton-a, S - khdng no tir 3-acetyl-4-methylcumarin, Tap chi Hoa hoc,
48 (1), trang 94-98.
Walaa M. El-Husseiny, Magda A.-A. El-Sayed, Naglaa I. Abdel-Aziz, Adel S. EI-
Azab, Esam R. Ahmed and Alaa A.-M. Abdel-Aziz (2018), Synthesis, antitumour
and antioxidant activities of novel o, f-unsaturated ketones and related heterocyclic
analogues: EGFR inhibition and molecular modelling study, Journal of Enzyme
Inhibition and Medicinal Chemistry, 33(1) 507-518.
Dr. Halil Senol, Dr. Mansour Ghaffari-Moghaddam, Seyma Bulut, Dr. Fahri
Akbas, Dr. Aytekin Kose, Dr. Giilagti Topgu (2023), Synthesis and anticancer
activity of novel derivatives of o,f-unsaturated ketones based on oleanolic acid: in
vitro and in silico studies against prostate cancer cells, Chemistry and Biodiversity,
20(9) 1-15.

Kathiravan MK, Salake AB, Chothe AS, Dudhe PB, Watode RP, Mukta MS,
Gadhwe S. (2012), The biology and chemistry of antifungal agents: a review,
Bioorg. Med. Chem. 20, pp.5678-5698.

[11] Qin S, Xing K, Jiang J-H, Xu L-H, Li W-J. (2011), Biodiversity, bioactive natural

products and biotechnological potential of plant-associated endophytic
actinobacteria, Appl. Microbiol. Biotechnol. 89, pp.457-473.

SYNTHESIS, STRUCTURAL RESEARCH OF UNSATURARED

a, p- KETONE COMPOUNDS FROM CINALMALMLDEHYDE

Trinh Thi Huan, Pham Thanh Thao, Dao Thi Thuong, Nguyen Khanh Ly

ABSTRACT

The condensation reaction of cinamaldehyde with aromatic ketones in acid and

base yielded eight a, p-unsaturated ketone compounds. These compounds have been
measured by IR, "H NMR, °C NMR, HSQC, HMBC, MS to determine their structures.
Analytical results show that unsaturated [-ketones have a trans-trans structure, some
compounds are enolized.

Keywords: Cinamaldehyde, unsaturated «, S-ketone, enolization.
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