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Study on the synthesis method of carvacrol
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Abstract: Using o-cresol and 2-bromopropane as raw materials, carvacrol (2-methyl-5-isopropylphenol) was synthesized
by Friedel-Crafts alkylation reaction. The effects of reaction time, reaction temperature, molar ratio of o-cresol to
2-bromopropane, and AlCl; amount on the reaction yields of carvacrol were systematically investigated. The experimental
results showed that under the optimal conditions (0.1 mol o-cresol, 0.05 mol 2-bromopropane, 0.12 mol AICI;, reaction at
0°C for 4 h), the conversion rate of carvacrol reached 90%, and the yield was 88%. The product was identified by 'H NMR,
C NMR and HPLC-MS. This method was simple in process and had low requirements for equipment, providing a feasible
approach for the industrial production of carvacrol.

Key words: carvacrol; o-cresol; 2-bromopropane; Friedel-Crafts alkylation reaction; synthesis method

2- -5- CAS 61,
499-75-2, m,
]
o N N N
. . . (810 [9-10] 5%
[1-2] (1]
o] o
N [2—4]O 5%
N o o
:2025-06-20
: 7 2022YSBG21022
2000—
1988— - E-mail dengprotein@163.com
- 25 -

HFEFI https://www. cnki. net



25 1

[12]

[13]
]

2 2,3-

[14]
o

5%

0.3~3.0 MPa

[15]
o

180C

[16]
o

Friedel-Crafts

Hh [ R

90% -

88%

319 1
o 3
300~450°C .
. 4
UDCaT-5
AICl;
1:1.1
69%!"7,
15°C
o8]
o 7
9]
59.4C
AlCl;  Lewis
1.
2

83%.

OH Br Alc]3
+ B —
)\ CH,Cl,

1

1.1
DF-101S
R-100 Buchi
LC-20AT .Shim-pack GIST Cjg
250 mm X 4.6 mm 5 pm
AVANCE NEO 400M o
98% . 98% .BBr; 99.9% .
FeCl; 99% .ZrCl, 98% SnCly 99% .FeBr; 98% .
CoCl, 99.7% .TiCl, 99.9% . 90 ~
120°C . 99%
99.5% . AR
AICI; 99%
AR

1.2
250 mL 16.16 g 0.12
mol AICl; 42.47 g 0.5 mol 0C
AlCl; 0C
o 11.03 g 0.1 mol
10C
0C,
6.28 g 0.05 mol
0°C
4h o 200 g
500 mL 36 mL 0.36 mol
100 mL o 300 mL 3
1631 g o 1
90%.

- 26 -

https://www. cnki. net



2026 2

e x ¥ 100 1 0.08~0.18 mol
HPLC 2- 35
1.3 2
o 0.1 mol.
0.05 mol 1:0.5
95%. . 90%.
'H NMR 400 MHz CDCl; 8 7.09 d J=7.7 Hz
1H .6.78 dd J=7.7Hz 1H .6.70 d J=2.0 Hz 1H . 2
492 s 1H .2.87 hept J=6.9 Hz 1H .2.28 s 3H . /mol /mol  AICI/mol rc 1%
1.26 d J=6.9Hz 6H . 0.1 0.1 0.133 -10 66
BC NMR 100 MHz CDCl, & 153.54.148.50. 01 01 0133 0 7
130.98.121.22.118.97.113.24.33.74.24.04.15.46, gi 21 giiz ;2 i;
MS m/z  M-+H *151.4, ol ol 0133 0 o
C,H,,0 150.2.,
2 3
/ / AlCly /
2.1 mol mol mol % 1%
1.2 0.1 0.02 0.133 89 67
0.1 0.04 0.133 89 57
: 2h.4h.6h.8h 0.1 0.05 0.133 90 51
0.1 0.06 0.133 88 41
Lo 1 0.1 0.08 0.133 79 13
4h 0.1 0.10 0.133 72 13
o 0.1 0.12 0.133 55 11
o 0.1 0.14 0.133 46 4
0.1 0.16 0.133 36 1
1 0.1 0.18 0.133 20 0
/mol /mol  AlClymol /h 1%
0.1 0.1 0.133 2 69
0.1 0.1 0.133 4 72 °
0.1 0.1 0.133 6 69
0.1 0.1 0.133 8 67
AICL, 4,
4h 4 0.1 mol ., AICl;
-10°C.0°C .10°C.20°C .30°C 0.110~0.133 mol
2, 2 0.1 mol. AICI; 0.090 mol
0°C .
. AICL, AICl,
. 0C 2%, AICL,
-10C 66%
0C. AICI, .
0.1 3 1.,
mol. AICI, 0.133 mol 0.1 mol. AIC, 0.120~0.133 mol
3, 3 1:1.20~133,
0.02~0.06 mol Lewis
5. 5 AlCl;.ZrCl, . FeCl; FeBr;
- 27 -

HFEFI https://www. cnki. net



25 1

BBr;.SnCl,. CoCl,
TiCl, Lewis o
Lewis AlCl;.
4 AlCl,
/ / AlCly/ /
mol mol mol % /%
0.1 0.05 0.133 90 51
0.1 0.05 0.120 90 50
0.1 0.05 0.110 86 53
0.1 0.05 0.090 38 72
5 Lewis
/ / Lewis /
mol mol /mol % /%
0.1 0.05 AlCl; 0.12 90.00 50
0.1 0.05 BBr; 0.12 0.04 97
0.1 0.05 FeCl, 0.12 17.00 89
0.1 0.05 ZrCly 0.09 34.00 66
0.1 0.05 SnCl, 0.09 2.00 96
0.1 0.05 FeBr; 0.12 49.00 66
0.1 0.05 CoCl, 0.18 0 87
0.1 0.05 TiCly 0.09 0.08 99
2.2
1.2, 1103 g 1.0
mol . 62.8 g 0.5mol \AICI;161.6¢g 1.2
mol . 2548 ¢ 3.0mol . 0C 4h
160 g 150 g
o 314Pa 61~65C
48.43 g HPLC 93%
7% 80~85°C 69.09 g
96% - 88%
84%;
1.2,

44.14 g 0.4 mol .
64.65 g 0.48 mol .

25.1g 0.2 mol .AICI
101.92 ¢ 1.2 mol

84% 86%.

83% HPLC
2- -3,5-
2 o
2.3 2- -3,5-
( 2)
AlCl; Lewis Friedel-Crafts
HPLC
98%-
2- -3,5-
2 o
250 mL 16.16 g 0.12
mol AICl; 42.47 g 0.5mol 0C
AICl; 0C
o 15g 0.1 mol
12.55 g 0.1 mol
0C, 0T 4h
° 200 g 500 mL
36 mL 0.36 mol 100 mL
300 mL 3 o
198 g
98% 2- -3,5-
2 21, 74~75°C,

'HNMR 400 MHz CDCl; 6 6.77 s 1H .6.55
s 1H \4.62 s 1H .3.18 h J=6.9 Hz 1H .2.85 h
J=6.9Hz 1H .2.22 s 3H .1.26 dd J=6.9Hz 12H .

- 28 -

0C 4h 66.16 o
60 ¢ . 343Pa
60~67°C 20.56 g 90%
10% 80~85°C
29.16 ¢ 95% .
83% 86%.
HFEFI https://www. cnki. net



Hh [ R

2026 2

“C NMR 100 MHz CDCl; 6 153.52.148.35.
147.51.118.58.115.79.110.41.34.06.29.68 .24.16 .
23.43.10.60,

MS m/z M-+H *193.3,2- -3,5-
Cy;HxO 192.1.
ot Br AlCl, OH
o A Taa,
1 2
2 2- 35 2

2- -3,5-
Friedel-Crafts

Friedel-Crafts

1 2- -4-
4 2- -6- 5.
2
AlCl, AlICI,
3 o O_Al
Al
24
AICI; .
HBr.HCl, NaOH pH AP
Al(OH); o N
2
NaCl NaBr,
3
AlCl; Lewis Friedel-Crafts

'H NMR . *C NMR .
HPLC-MS °
88% o

[1] IMRAN M, ASLAM M, ALSAGABY S, et al. The rapeutic
application of carvacrol: a comprehensive review[J]. Food Science
& Nutrition, 2022, 10(11): 3544-3561.
2] .
[J1. ,2010(5): 13-16.
[3] DAS S, CHOURASHI R, MUKHERIJEE P, et al. Inhibition of

H . ~ N

growth and virulence of Vibrio cholerae by carvacrol, an essential
oil component of Origanum spp[J]. Journal of Applied Microbiology,
2021, 131(3): 1147-1161.

[4] , , ,
(1. ,2022, 44(11): 1551-1557.
[5] , , ,
. , 2020, 47(3): 813-820.
[6] , ) ;- 9.
,2019, 40(13): 22-27.
[7] , , ,
1. ,2024, 60(2): 46-51.
[8] , , ,
16 . , 2020, 47(6):
1362-1369.
[9] , , )
. ,2022, 61(12): 923-925.
[10] , , ,
(. , 2024, 63(6): 464-468.
[11] , , , 5%
1. L2021, 20(3): 53-55.
[12] , , . 5%
[ L2019, 47(16): 179-181.
[13] , , ,
: ZL, 201610042501.5[P]. 2016-06-08.
[14] , , .. 2,3-
: 7L, 202310494612.X[P]. 2023-08-08.
[15] . /

1 ZL,202310259570.1[P]. 2023-06-13.

[16] GANAPATI D, YADA V, SHASHIKANT B, et al. Synthesis of
carvacrol by Friedel-Crafts alkylation of o-cresol with isopropanol
using superacidic catalyst UDCaT-5[J]. Chem Technol Biotechnol,
2009, 84: 1499-1508.

[17] SCOTT C M. Preparation of poly alkyl-substituted phenols: US,
2064885[P]. 1936-12-22.

[18] . 1 ZL,
202310464502.9[P]. 2025-05-02.

[19] GUO J Y, ZHANG R, OUYANG J O, et al. Stereodivergent
synthesis of carveol and dihydrocarveol through Ketoreductases/
Ene-reductases catalyzed asymmetric reduction[J]. ChemCatChem,
2018, 10(23): 5496-5504.

[20] CARPENTER M S, EASTER W M. The isopropyl cresols[J]. J Org
Chem, 1955, 20(4): 401-411.

[21] , , . [7].

,2021(6): 41-44.

- 29 -

https://www. cnki. net



