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ABSTRACT

In this paper, sym-trimethy benzene is used to synthesize 2,4,6-trimethyl benzoic
acid by the way of chichloroacethyl cholride acylation. Through repeating experiment,
the operation condition of acylation reaction is optimized and the optimal reaction
condition is got. At the same time, the emphasis is put on the catalyst and a contrast test
is taken on different carrier of catalyst. By the way of practical application, the catalytic
property is estimated and the making-up techniques of catalyst are gained. An repeating
experiment is done on the intermediate a-chloro-trimethyl benzoic ketol by the way of
haloform reaction, and the experiment condition of chlorine under the condition of
alkali and chlorine is also explored. The most favorable experiment condition is got
through contrasts among aviation factors. More over, another research is done on
2,4,6-trimethyl benzoic acid, which is created directly by carboxylating symtrimethy)
benzoic acid. And the experiment condition is researched with the condensation agent of
aluminum chloride, and through the contrast among aviation factors, the most favorable
experiment condition is achieved.

The optimal reaction of acylation is: formula ratio between symtrimethy] benzene
and clichloroacetyl is 1:2. Time: 2 hour Temperature: 80°C  Catalyst dose: 0.25%

The optimal reaction of haloform is: Temperature: 25°C~ Time: 7 hour
Catalyst dose: sym-trimethy! benzene /aluminum chloride =1:1.

Through the above reaction condition, one way yield of a-chloro-2.4,6-trimethyl
benzoic ketol is over 80%. The purity is above 97%. One way yield of trimethyl benzoic
acid is over 70%, and the purity is above 96%. By the techniques of arene carbenylation,
one way yield of trimethyl benzoic acid is more than 40%. As to the synthesizing
products, their structures are characterized and the data is analysised through the

instrument of infrared spectrum, magnetic resonance, element analysis and so on.
Key words: Sym-Trimethyl Benzene, 2,4,6-Trimethy] Benzoic Acid, Acylation, Carbonylation
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BhEzgiETSRMN"ORRE D BIEAHEBER. RN
LaBEAE. AEMEEANTERERSDSES, FRALEEFLAETT,
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4. RARKLERES, BHTHE.

(2) B4MESR

MEBPEERH —SEAANAFHTTHR. 24, RES
BN S, MEHEAMEARNGHE G, SHEANEANTEANT
BwE:
O-_®HiE

LEEAT 600C, EHED IMPa by, EKEREENSAS,
“ENHBAERBE-IMRERK. EARDPORE. X HEL
MREURTHRERANERBERE XK.

BEREADE, REABRKL, BERHREXRTHORERLKE
R, SBEABRMER. £ 700CH, “AABERRER RERS
EHERAKEHRYE, BAKLESCEARTHETNRLANADY,
MNiEmELNERELRMPRHELEE.

=3 Y
BRELRELSILUEME, FATEME, BMEARMERG-AN

-2, 4, —ZHERZLMFRESHBRMHED, FEXR, HES

RPXET-EIRF, FBELLBMB,

O K14
FUEIBER, USSR RMMOMAE, Rika®AELN

B, HEIRNBAEEANER, FIFERBRGEASHENEE,

A K.

OF-RIA
ETEAP=ZHmALHBRELZEARANHALSE, SHEALS

RERBROENE. A THREMERE, BERAMARTHRKAEE,

MNEEhEXE, BAES.

@=## =4
ZHA-THAE®EBA (BT 20000), aT@AECAY EERM
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. ERALRNTARRFOMBEEYN, AAAMNEAMTEAMRE,
FAHfFERGRPONHEP L, BRAFREE. HAKR, KEEOE
. hgED, TURKEE™, BRUEBREEABRELREPEA.

(3) RN ELRTE
OR&BE (W=FA_H) TRBEK, BRATEBYRFA:
OQRBE - TRENSBLER, MEHEREFKE;
O —ERETRIVEUBEABRIER —BRHEEE, #HiTd
¥, ISHANESRBETRE, HHHEAKE,
OREBHRENEBBAEZRTERAET, ZREKABE, ETRES
L Rckib- 3
CHEBEFRZTERE, AEBKRE, BRAZRTREATTE,
BEETTERBLEZH.
ARG EITFTRETIERE LA 2-4.

ALO; TR w A
& % »
::4 B |, w®
SR - I
& B B TIRIE - SR
BTk
AL v L ome L s 8 |, #A

B2-4 HuMEHETFRESERM
Figure 2-4: Catalyst Making-up Operation Sequence Flow Sheet
2.5. 2 LA LR
(1) RAAMNCLABAROBEARNLR
BB =ZFXK, ZHLE. EXAI120CFHH, MARZHE, #
BERFAEACISE L, AH. Bk, kKik, PIREX. 8E>D,
BEMEEHE, HERTL 0% ZEHTI. B%.
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(2) RAFe L EAAMBEMREER

BH=0%, =84 &, AEKAMARFEEP, 120C T B,
MARZBE, REFERFEAICIKRHIE, AH. Bk, Kk, Bl
k., S8FHE"Y, “RAGZL, 2WHECENE, KE N0 2%,
a5 fE % 82. 5%,
2.5. 3 4L MBI ER

LR KXANR—FEGRELR, 2B FMTEK. B
BAFEELLBETEFRATHRARN, SR REBESEHERERENE
R EANTRAFSREANBREMKBEYNEFNMN.

(1) BEXEBHHENELTE — CRE KK N BT R
BERKMAERMOANRR:

(2) BERARMKBH#THE:

(3) G EHTdE. TR, BHELEE, EEBEFAMA.
AR IFARSERE (LB 2-5),

_—

P K e || T#
P
ey d |

wm |l B e ik

W25 HEAMEKTFRESEE
Figure 2-5 Catalyst Recover Operation Sequence Flow Sheet
5.4 EANMESHEARE

Jp TR WS AL R, T IR () Al B e AT
EEMH RS, s REARAGEE. BEH.

(1) TEn BW=9%K) / n (AZBE)=1/2. EHAN/H=PF
=0.25% RMBESOCH KN E B4nM &4 F, HEO/EMARERH —K
Ja, Bk kTR, B EH TR KRR

() BERERANLKGE. &ilE. e EREANELRTE,
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EFS#pIEFIE, £700CTFHEBETHE, REATHULUR
R .
26 FRBRERUZIMRTER

1996 F EECiba-GeigyAFBILTHE. BET, HUAEKAICLH
FEMF_EUBREW=FFRN, REMNANZ6-Th, HZFEENL
EH40%, 2, 4, C=ZFEXFROBRKEN68%, NBTPIPEAN
BRECEFRObE. BT ZE5ABREE. rigfKm, WHNRF
BRAETER, —SABENARAART2FTEXKH, BlmRERE
HA=PEAHAENRR=ZSECEHARSTHEMEE, ZTEER—
MEEBXOTE.

MAZEUBEAIFOERR, FREZEARTZCEREXE.
GAMB AR FEZHLIMMAEARBEHNLI =R, FRAE—
WETURBETRNEEOER, FRET 4RI EENFRHEH
FEITWHE, EHRERY. REATREGHET TR REERE,
MAEREAREEMN TABCATECTHEETNH 2E X

R ARHEAEETERL, 4, 6-“HREXPROG LELESD,
BHUZHABRARENERIZHET THEIHRA.

(1) ZEFLHHEAEE. REANELEMN20mI = OEMEP
MABEYHRB=FABRLN MAH=ZBXE, BHEH30nin5F K
ZRBAN_SUE, ARNREEESEE:

(2) RE~FENBEEHREBEDEAKKBP A

(3) NI, HE:

(4) HeM-KEBRESEBHAEHKG,

(5) GROCHEFTFHEBANENH.

FERERCEH &2, 4, 6-“PEPRHAHEREE L E2-6.
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Bopx

BRARN » DR » Bk

=R

3

T B4 g

MK

B2-6 FEBELEHE2 4, 6-ZPEFHMMYARETER
Figure 2-6 Arene Carbonylation to Make up 2,4,6- Trimethybenzoic Acid Flow Sheet
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F=ZE TRER5IHE

BIEBRER
SLIBEURNERSGR

AEAFABRE. REME., REMEREEEANHBENBELHEGT,
BT THEURMNAIEMFA, BEUTLERER.
() FRAIBERFEATHEIRER (BX 3-D
e
BEFFEMEAZBENHERL 1: 2
= B% B fA] 4h
BAFARERN0.25% (HIB=ZFEHNEE)

#£3-1 AREBERELAGTHEZRER

Table 3-1 Experiment Result under Different Temperature

F M=% RET
g (%) 30 40 50 60 70 BO 90 95

1 M™% 248 41.5 56.4 61.3 76.4 81.2 68.8 46.5
(%)

2 MPE%E 25.2 42.0 55.4 61.5 75.4 82.5 69.4 44.3
(%)

3 W®&#E 264 42.4 56.2 60.8 74.8 80.8 68.3 456
(%)

4 W®/™#% 258 40.3 55.8 58.3 75.8 83.5 71.2 46.2
€%

5 M™#& 25.6 41,7 55.3 60.2 75.6 82.3 69.7 45.3
(%)

¥ gy =

6 25.6 41.6 55.8 60.4 75.6 82.1 69.5 45.6
# (%)

AREEEATHRELBHEBEYN: 60C~80CEAM RN
£UHTF, MOFERE, Nk®E#H 60C. 70C. S0CHERRBTH
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B, ETREZIE 90C. 95C, RATAERNTERIRENER

F, BEEKEMMD, B 60C~80CHE.
REAEFRAREEFEFETREARMEROBE, #T7T4H,

BH(F)-2,4,6-ZFEXZHEEMBELTAKBZE (H3-1),

W a¢
80
oL
% 70
60 |
50 T
40 T
30 [
20 T
10
0

1 1 L i 1 1 ] 1

30 40 50 60 70 8 90 95
BE (T
B 3-1: (o-8)-2,4,6-EFEXZHFKEHIARARNBEETLBLHE
Figure 3-7: Yield of a-chloro-trimethylacetophenone under Different Temperature
MEHPEMNATLLEY: BERMNEEFHORE, (o-%)-2,4,6-
SHERZNNE LBz, - RBEENTFHEEMK, BEHD 80
CThEEN, WEREG, ZEENAIBRERNEE.
() AEREHFBEFGTHERER (WK 3-2
BZWEMAZBAMELE 1: 2;
R REE K 80°C;
BEALFHENR 0.25% (AN =HEHKE).



#£3-2 AARNMAEFLEFTHIRER

Table 3-2 Experiment Result under Different Reaction Time
Y KFEBEh i 2 3 4 5 6 7 8
1 Br=%% 38.9 56.2 69.2 B81.8 82.0 83.2 83.3 83.7

2 M™#%% 40.2 54.8 68.5 81.4 82,2 83.0 83.2 83.5
3 Mic%y 38.8 54.2 68.2 82.0 82.5 83.4 83.5 83.3
4 HME%% 39.4 55.6 68.9 82.3 82.4 83.5 B83.6 B83.6

5 Bic%% 39.6 56.5 69.4 81.2 82.2 83.6 83.2 83.4

=1

FHrEs 39.4 55.5 68.8 81.7 82.3 83.3 83.4 83.5

ARAREHBAEHATHREERHERY: RN 2ZHE, BH™
ZXABEWHERHM, BrLLIER S KA A% RN E 4h, 5h i 6h,

REEPARKNHERELEGTHRELREIROHEE, #T7T
R, BE (0-F)-2,4,6-ZPRFZ W E AR KRB E 3L
%A,

90 7

L 3
4
3

29t
% 60T
50
40 T
30T
20 T
10T

1 2 3 4 5 6 7 8

R (h)
3-2: (-F)-2,4,6-=RREZHEREM
A 16 B 1o i 1) 2 4k A il 2k B
Figure 3-2: Yield of a-chioro-trimethylacetophenone under Different Time
ME P RNTUES: BEREN KSR, (o-%)-2,4,6-
. SREROHBFEHMIRE, B-EMNE, KRESNOEER A,
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REERT B 4h ER A BRE RN E.
(D FEARMYELEFEHTHIRER (LK 3-3)

B M i} [8] 4h;
RMEKE 80C;

EURNHER 0.25% (AN =ZFEXHEE).

£33 FAARNYRHLBEFHATHXRER

Table 3-3 Experiment Result under Different Reactant Ratio

5 n(H=ZH %)

3:1 2:1 1: 1:2  1:3 1:4 1:5
5 /mEZHE)
1 B #y 65.3 69.5 75.2 82.2 80.5 75.6 69.0
2 . C il 3 64.8 70.2 76.0 817 79.8 74.8 68.3
3 Mm%y 65.6 69.4 75.8 81.8 79.4 76.3 68.4
4 MrEY 66.0 69.8 75.3 82.5 79.6 75.5 69.2
5 . Sk 2! 65.4 70.3 75.6 82.3 80.1 75.4 6B.7
6 FHEE 65.4 69.8 75.6 82.1 79.9 75.5 68.7

FRAREYREEHTHOREERHEERY: YH=FELEN,
S5EpmEstay, “hRELE, BEF4ERS. XHELK
FHE, ATHELAR, EFUNBAHER, REELBUEEES.

Bk 1:1, 1:2, 1: 3 VEXRBEH.

I B 4 B LE B B

REAFARAINYREBREFG THREARNELROHE, HT
THE, BT (-5)-2,4,6-=ZFREXZHMRER A RN R

i B (@ 3-3),

k1]



90 1

%80 T /\‘\\’

% 70
60 [
50 I
40 1
30 T
20T
10 [

1 1 1 d 1 1 1

0.33 0.5 1 2 3 4 5
REYRLE: n(ELER)/n(=R%)

B 3-3: (o-%)-2,4,6-=FEEZHTEEM
AT R R 4 B He 7R AL R o £k
Figure 3-3: Yield of a-chloro-trimethylacetophenone under Different Reactant Ratio
MEPEMNTUFSL: BERNYELAEKA, (o-F)-2,4,6-=
FEXZEGEHEZRS, F-eREERE, KEFETR, R
NWORLLLE 2: 1ERAREBREK.
(D FRIBLEABBEEEHATHLERER (LXK 3-1
BAEEMH:
BZTEANEAZBEMELLE 1: 2,
R BB B 4h;
B i 80°C .
R34 FRABLHNHNERFEHTHIREGR
Table 3-4 Experiment Result under Different Catalyst Dose

Y HELAMERS 0.01 0.1 0.15 0.20 0.25 ©.30

1 Wiy 12.5 38.8 52.5 68.9 82.6 82.4
2 Bk 11.8 40.5 53.0 69.6 81.4 8I.8
3 W&y 12.4 38.4 52,2 69.4 81.6 82.1
4 W EY 11.9 37.6 51.4 7i.2 83.4 833
5 Br=£% 12.2  39.1 52.6 70.8 82.0 82.5
6 TR 12.2  38.9 52.3 70.0 82.2 821

B A AR AHABZFEOREL
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FTREACHHEAG THRELTREERY: HERALNAEN
Mm, MEEEHEM, BEANABRRT 0.26%0, BEEHMFH
. Bk, %F0.20% 0.25% 0.30%MEXLLNE.

REEAAEALHNABERELFSH TREMRNERABIE, #17T
THE, BT (0-F)-2,4,6-=ZBEXZHBEMIRELAFEE
& E (E 3-1).

100 [
80 |
4 L
% 60
|
40
2 |
0 0.0t 01 015 0.2 0.25 0.3
TR &
B 3-4: (a-8)-2,4,6-=FREZHKEMH
T4 1 0 BB S 4L 1 th 2% 7R

Figure 3-4: Yield of a-chloro-trimethylacetophenone under Different Catalyst Dose
MESPERNTUERY: BEEEAMHEMAMK, (-F)-2,4,6-=
PREZBHUEUBZER, J—eRESERE, WEMNKWAFH
B, EANABRELB AL AREHE.
(5) EXZLEHGR
FHZ=ZKF, DEEARIIER, BEKFRREXLRER S
MAE 3-5 MK 3-6.
®3-5 WEKY¥E
Table 3-5 Levels and Factors
FH5  AWHKL BHEMAMHE (%) CRWEBAECT) DRMNEECH)

1 I: 1 0.20 60 4

2 1: 2 0.25 70 5

3 1: 3 0.30 80 6
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H: AWHRERLAA=ZFER/ACRA BREAAAEABANTHZFEANRE
.

£36 LOGIVEXERTRHNLGR

Table 3-6 Lo(3%) Orthogonal Reaction Programme and Result

F 8 ApHKRHE BREANE CKNEME DRMHME ﬁff
1 1 1 1 1 45.7
2 1 2 2 2 50. 6
3 1 3 3 3 78.5
4 2 1 2 3 82.3
5 2 2 3 1 59. 2
6 2 3 1 2 75.7
7 3 1 3 2 69.3
8 3 2 1 3 51.6
9 3 3 2 i 60. 3
K 174. 8 197.3 173 165. 2
Ke 217.2 161. 4 193.2 195.6
Ks 181. 2 214.5 207 212.4

K. ¥ {8 58.3 65. 8 57.7 55. 1

K. ¥ {8 72. 4 53.8 64. 4 65. 2

K. ¥ 60. 4 71.5 69 70.8

RuiR % 14.1 17.7 11.3 15.7

(8) Mtk | Prdx LB & 1
hERLEWEEN, FTHBLIXEEENTRBF: BIAC,

B A 4k 570 P B 3T B R R B W B K, RN Y fA) R A G ER Y R Y B R
Kz, REBEEZEWERD.



M BHEEERESN: B=ZPENAZBERANALE 1: 2,
KB &fE) 4h, RAVIEABE 80C. HEAAMAENR 0.25% (HIH=FKH
RE) SREFHEENHTR, BATHAXLBER.

(D REEEBRURMLEESR (LE 3-T)
£3-7T HAEFHUERNEIRER
Table 3-7 Acylation Reaction Experiment Result after Optimization

.= 1 2 3 4 5 6 F 1y

HEE (% 81.9 82,1 B81.7 81.6 81.9 82.0 81.8

12 REELBER

(D URERWABOIREFHNLRE R
OTFRAXKERPARENRELETHLRER (RLE 3-8
- R i
R B E 50T
R Bt [a] 2h:
SEWKRE 20%.

#3-8 ARRERPKEEFHTHEIRER

Table3-8 Experiment Result under Different Sodium Hypochloride

Concentration

R R MR (%) T3 &
(% E£® 1 OER?2 %R wR4  kRs5 TF W
7 32.1 31.9 31.8 32.3 32.2 32. 06

9 48. 2 418.3 48. 6 48. 7 48.5 48. 46

10 50.7 50.9 50. 4 50.6 50.7 50. 66

11 58. 4 8.6 58.6 58. 4 58. 6 58. 50

13 69.8 70.2 70.3 70.5 69.9 70. 14
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TREEAGTHRMESERHERYN . KARWHKE N 10~13%5,
EYBER R, FIE 10% 1% BYEELTRBIORERANEH,
MEREE I THER, B TREABBKRERME, REURHF
BRPENREFHER.
OrRARMBEREAGTHERER (LK 3-9
- R o
= R B R 2h;

AWK 20%;
KEARBEBRESD 13%.
%39 TARMEEHEFEZHETHIRE R

Table 3-9 Experiment Result under Different Temperature

MEZ (% TR
BE (T)

TR ETH2 TH3 T4 xLRs TE M

5 15.1 4.9 14.8 15.2 15. 1 15. 02
10 17. 5 17.8 17.4 17,6 18. 1 17. 68
20 32.9 33.4 33. 2 33.1 33.5 33.22
30 50. 6 50. 6 50. 4 50.8 51,2 50. 27
40 65. 4 65.8  66.2  66.5 65. 8 65.94
50 69.7 70. 1 70.2  70.5 69.6 70. 02
60 63.7 64. 2 63.9  63.8 63.7 63. 86
70 52.8 52.6  51.6  51.8 52.4 52. 24

ARBEEFHETHREEEHFERHE: 10C~60C MBI EHKE,
k& 40C. 50C. 60CHMER KR P MEE LIH, MREEE 60C
LEMEBER, BATRARHKSIN, BELAERATRERE,

REEAFAEREFEBTHIRMNLTROKE, #TTLE,
BH2L4,6-=HEXTHRUEHEREERKOHLE (& 3-5).
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W 80 [
£ 70 [
% 60 F
50 |
0
30
2
10

A 1 1 1 ] 1L L L
0

5 10 20 30 40 50 60 70
BE (T

B 3-5: 24 6-ZREXFRMUEBEAARNBEEELMIHEE
Figure 3-5: Yield of 2,4,6-Trimethybenzoic Acid under Different Temperature
MEPENTUEN: BERNBERVNRA, 2,4,6-=HHF
KPRBEUBZ MM, N—EBEEXFARE, BEN 10CTES
o, REEH, ZEEPIRERNEBERE.
OFRRMEMEARELEGTHLTRSRE (BK 3-10)
-3 (E L
R B 6 & 50°C
SEANIRE 20%:
KEMPMERE D 13%.

ARAREHEEZSE THRNEEBIERHE: REMMB AT 2h, &
BEEFAAWESER, MUEXREP RMERERE 1h, 1.5h, 2h
HH.
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£3-10 AARNHBETHELRER

Table 3-10 Experiment Resuilt under Different Reaction Time

MTE (%) nigl
R B (h)

81 LTEK2 TR LTR4 ks ITE (%)

0.5 60.5 61.2 60.8 60. 9 61.4 60. 96
1 65. 4 66.7 64.9 62.8 65. 9 65. 14
1.5 70.1 70.2 69.7 70.1 69.9 70.00
2 70.2 70.5 70.6 70. 4 70.3 70. 40
2.5 70.2 70.4 70.7 70.6 70.4 70. 46

REEAFARNEEBEFEEHATERIRE L RO, AT T
B, 8P 2,4,6-= K P RUCEE R RN H 3R iR .

i 80
#
% 60 |
40 L
20
0 L i L I 1 i f 1
4 5 6 7 8 9 10 11
B 1a] (h)

B 3-6: 2,4, 6~ A K N R B A R R B () 22 4k 19 ith 2% B
Figure 3-6: Yield of 2,4,6-Trimethybenzoic Acid under Different Time
MRS FE i MAERNMHE TSN, 2,46-ZFEXPREE
R, BM—arEy, WERGHBRERAD, RMBEN 7Th £
4k Bt R S w .
DARBZELPREBEFMTHLRER (& 3-1D
AR
R R B 50°C
R BB ). 2h;
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RERWMABRER 13%.
®3-11: FRBAUPREREZFHATHXREGR
Table 3-11 Experiment Result under Different Sodium Hydroxide

Concentration

R A MEE (% F B @
LE ALY %1 ER2 LRI LR4  xRs TEK
5 49.1 49.2 48. 8 48.7 48.9 48.94

10 55. 4 55.3 55. 4 54,9 54.9 55, 18

15 60.3 60. 4 59.9 60. 1 60. 3 60. 2

20 70.1 69.8 70. 4 70. 5 70. 3 70. 22

25 68.9 69. 1 68.7 68. 7 68. 4 68.76

30 60. 2 59.8 59.7 60. 1 60. 3 60. 02

35 57. 6 57.5 57.7 57.6 57.5 57. 58

FRAEEHMKEL,GTHIRHERY . BEEALWKREN

Wm, MAEREHMM, JREKT 2058, BTHA=H>%, =%

TR, Wik, E% 10% 15% 20%MERXELRAE.
BHEASAAZELPAREEFELATROREER ORI, 4T

THE, BT 2,4,6-“FEFFREEBARLPRERILMN L

%]
A .

0 15 2 25 30 35
AR

3-7: 2,4, 6-=F R EKPRRUCEN
L1 58 A 6 2 R
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Figure 3-7: Yieid of 2,4,6-Trimethybenzoic Acid under Different Sodium
Hydroxide Concentration
MEHTEMAUEH: BEARELMHKRENERK, 2,4,6-=ZHF
FHBKELHZRRA, F—EREEHAE, REFHTHR, S84L
WREAE 2056 ABBERE.
OEXLRRI:
ERERAKEFRREXLESERDH AR 3-12 ML 3-13,
% 3-12 RAKF#E
Table 3-12 Levels and Factors

A B c D
REMABEE (%) RERE (C) REME (b SRAUEHRESE KN
10 40 1 10
11 50 1.5 15

13 60 2 20
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%313 LOAYEXERHTREMER
Table 3-13 Lgo(3*) Orthogonal Reaction Programme and Result

A
F & KAM#WIK

B c D - Fh:
KRE@fE KAEHE ZEAABEAESE (%)

1 1 1 1 1 55.2
2 2 1 2 2 59. 4
3 3 1 3 3 60.5
4 1 2 1 ' 2 65. 7
5 3 2 2 3 70. 2
6 2 2 3 1 69. 8
7 2 3 1 3 56. 8
8 1 3 2 1 52. 4
9 3 ' 3 3 2 61.7
K 173.3 175.1 177.17 177.4
K: 186.0 205.7 182.0 186. 8
Ks 192.4 170.9 192.0 187.5

K ¥ HE 57.8 58.4 59. 2 59. 1

K. ¥ & 62.0 65.6 60. 7 62.3

Ks ¥ & 64.1 56.9 64.0 62.5

Reth & 6.3 8.7 1.5 3.4

M REREERD, THEMREBEEMETRMEF: BAODC,
REBEMRNOERELR, KEBEWNKENREMERKRZ. &
Sk E RO RN EHE D, FEHESX,

ORiRNBHELEEH:

SHACB.C.DMRAEFR=ZAMKENTNL, BHBHELZREH
B REKBIKE 13% RNEE 50C, RMBE 2h, SHLRKE
20%.
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ORUERITIRNERE R
ZEEAHERHLR, B WO TLTRER.
314 RILERITRELRER

Table3-14 Haloform Reaction Experiment Result after Optimization

Fg 1 2 3 4 5 6 i

M™%
(%

70.7 70.6 71.3 70.8 70.9 71.2 70.9

(2) DRSS EHPRG R,
OFFARMNBERELEHTHELSER (BK 3-15)
BIEF -
R B B /8] 7hs
LHEMAHKE 20%:
FARBEREAH~E.

£3-15 ARARMEEFHLRER

Table 3-15 Experiment Result under Different Temperature

MTEE (%) TR
HE (C)
TH1 E®2 TR TR  TRs TFE K
5 54.6 55.6 55.4 54. 8 55.2 55.1
10 68. 4 68. 8 67.2 67.5 66. 8 67.7
20 69.5 69.8 71.2 70. 14 70.6 70.3
30 63.0 64.0 63.5 63.2 63.6 63.5
40 50.8 50.6 49. 6 49. 8 50.4 50.3
a0 34.9 35.4 35.2 36 35.5 35.4
60 19.5 19.8 20. 4 19.6 20.1 20,0
70 12.7 13.2 12. 4 13.1 12.9 12.9

FTRBEEABETHRELTREERYA: 10C-30CHORERSR.,
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Bk 10C. 20C. J0CHMEXRBPMBEHE, MRHFFE 30C
REMEBEE, RETRERPESIR, BERHNESRAPRERE.
OFARARNHAEEEFHETHERER (BK 3-16)
B 1E &
KB E 20C;
HELHPRE 20%;
ST REAH~E.
£3-16 FARARMEGARELFFTHLRER

Table 3-16 Experiment Result under Different Reaction Time

BEE (% Y8
KEBMB (C)
LB KB2 THI T4 ks TF K

4 32.6 33.4 32.8 33.2 33.1 33.0
5 47.6 48.5 48.3 47.8 48.2 48.1
6 60. 2 59.8 59.6 60. 4 60.1 60. 01
7 70.0 69.7 70.5 69. 4 69.8 69. 9
8 69. 8 69.7 70.3 69.6 70.2 70. 0
9 70.0 69.8 70.5 70.1 70. 4 70.2
10 70.3 70.6 70.4 70.2 70.4 70.4
11 70.5 70.4 70.3 70.2 70.4 70.4

FRAREHBAGFTHRNERHERY: RENNEXTF 7h, ¥
MPrEHFREAESHEMN, HUEXKRKFEEEERMEE 6h, Th, 8h
HH.

OFRAEELMKREBREZMATHELIREGR (AL 3-1D)
e R

BRI fE 207C

[ 5% #f (B} Th:

FRMEREAMTE,
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£317T FRSEAPKERFEHTHLIRER
Table 3-17 Experiment Result under Different Sodium Hydroxide

Concentration

HEHnE MEE (D TH®
CE ALY LR ER2 xR %H4 xTBs FTFE K
5 35.17 36.9 35.4 35.6 35.5 35.82

10 59.8 59. 6 59.7 60. 3 59.9 59. 86

15 64. 5 64.7 64. 2 64.3 64.3 64. 40

20 70. 1 70.2 70.2 69. 9 70.3 70. 14

25 66. 2 66. 1 66. 3 66. 0 66. 4 66. 20

30 58. 4 58. 3 58. 4 58. 6 58. 4 58. 42

35 45.2 45.3 45.1 45. 6 45.4 45. 32

AEEAALHREEHETHELRERY: BHEAALAKED
B, MEEERAEM, SYREXT 2050, dTHI YL, &%
BSHTMH. Bk, %F 10% 15% 20%MEXLRHIE.

@DEX LRI
HEATRAERERE RIH K 3-18 Mg 3-19,
% 3-18 HWEKFE
Table 3-18 Levels and Factors

CERtMRESE
Fy ARMBET B R K7 #f (4 b
%
1 10 6 10
2 20 7 15
3 30 8 20

MARTREERY, EWABRNERENERMAF: OB, B
BB i B X SRR 66 S e B O, 0SB R R e B I ) X R B B
Kz, FHMERK,



£3-19: LOVEXRERHTEHNER
Table 3-19 L, (3°) Orthogonal Reaction Programme and Result

FS ! ’ ¢ M E%
R B i fE R R o fa] PENLPRRASR

1 1 1 1 32.1
2 I 2 2 40. 9
3 1 3 3 50.1
4 2 1 2 55.4
5 2 2 3 70.5
6 2 3 1 62.5
7 3 1 3 56. 8
8 3 2 1 52. 4
g 3 3 2 61.7
K 123. 1 144.3 147

K. 188.4 163. 8 158

Ks 170. 9 174. 3 177.4

K 41.0 48. 1 49.0

K: ¥ {d 62.8 54. 6 52.7

K. ¥ 60. 0 58. 1 59. 1

Reth % 21.8 10.0 10. 1

® o5 f I BV B B S % & 1

A AB.CEHEAZAKFLIRL, BHRELRENFN:
RFEE 20C, KM M Th, U8 LMK E 20%.
ORERTRMERE R

GREAHEENELR, BIANMTEREGR.
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%320 (RIS HTRMNERSER
Table 3-20 Haloform Reaction Experiment Result after Optimization

Fg 1 2 3 4 5 6 Fiy

BMEE (D 70.8 70.6 70.7 70.5 70.1 70.0 70. 45

(3 URBEIEHOEG RN

ALREEY, RATREAERHMOEHFRY, Bd B HMAKR
BABHATRN, sREIRXREMPOREFEHTHERAR, K
BEMARERD I (CRARAEEREEME). RNERS50C. &
FiRt Al 2h. SEALPIRE 20%. 2, 4, 6-ZHEXPFRAOFHRENR
0%k % .

DREEH. §5. REIEHMOEAGRE, KEER-HN,
FLXRIED, B, BE. REAESNRENEREMEIN, BN
BREE. BAEHRLTRBETAIRE, ERKERDIERR
AEH.
3.L3MAMNBMEEZRER

REAFAGEANEE. AEBURFHEEH#TTHRENR M
PERmR, BRWETEEANEAE, SR 0T,

(1) RAFRBEETEZRMHEGR (LK 32D
- 2 X
B=E=FxAIXILEAMNKLE 1. 2,
e 2 I i} 4h;
R E 80T
EARHENR0.25% (MM ZHEHHR).
F3-21 B EEDEW
Table 3-21 Effect of Carrier on Activity
Bk R K THEA TEMAEE HFEL MU AR
. W 80 55 45 30 38




AREMERBADPITLUED, UZHAEZBAK KO ELNE
MegE, A AR EFU =ML _-_BHREETHEALNERLTA.
() AAGKBERATERHSGR (LE3-22
- (% X
H=ZREANRZHANKKLR 1. 2
& B i [6] 4h;
R MR 80C.

#3-22 HEENEHAOLW
Table 3-22 Effect of Loading Capacity on Activity
EHRASHBE/Y 5 10 15 20 25 30
=2 /% 30 40 55 82 70 60

HRENTRRE, FHREAEEMHNMTEN, BNhELEN
EHRMGRE, TRRFGHTFEHAIMNIEEEN, EH40 5
HMOhREERER, FHACHEE, NATEEEN, RATEHHS
HEHABERT T, AMEERMEK, 206K ARENE.

3) FAGFHEEH#HITERNGR (LK3-23)

BAEEH:

HZREMNFAIHENEILLE 1: 2,

& R B[] 4h;

R B E 80°C:;

BAFBER 0.25% (AMB=FXHHEE).
%3-23 HAEEMSEEKEW

Table 3-23 Effect of Activation Temperature on Activity

WwE T 200 300 400 500 600 700

MrEE /% 35 50 80 70 60 30

MNEFRETW, BHABAFNELEENRE, PRTFEBHR
B, SHEREEH 400CH, RAEFERERT, ™ RIK L 80%.
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LLAEANMBEREH AR

KEWEHEANEASATERFEFARR, UEEEATHEH

Bat. REATRURE, ARARSG RUR4-24F77,
. X i
H=HERNTILBAMBLLAE 1. 2;
= RS Bt (8] 4h;
REBE 80C;
EURMBERN0.25% (HMNBH=FEXNEE).

*®3-24 HAANERCEHRRER

Table 3-24 Experiment Result of Repeating Usage of Catalyst

B EH e B
FRHRKE HF£—K B-K B=ZK = w BHE& BANK
BEEY 82.5 55.1 26. 4 63.1 48.6 31.5

B: AT HAEANBEUBAFTSEMARAZKRERTHELENTRER.

TRBERA, FHEOBRANEERA—RKE, WRAEBEMAE
FH FMHEEEK. ITRRZBTFEAAN—B2EHEP LB
BRHANYEEFR. AMEAFARKNEARNZBEESE EFHFRF
FEEGTHOBRAURN, MEBISRARIT2, SRAFAMNTUE
HEM, Lk

ERMEBREFAABAFENER T, EHRBEEY=
AR ZMEMBURNY, BHHENORL"Y. LELATERN
FHTFTER-HA-2, 4, 6-ZFERLM B-HHFH. AROFHE
KA .

RS THK. a4, ERTANARIRRHOTR, ZRT
ATCTSE £ 45 48 b I At 1k B 4k S 152 BT 7 3R A9 Mo .

MG He -HM-2, 4, 6 ZHEFZHNBEERNEM4R: #
HFAERO25(AMM=FXYAE), RNEESIC, RMKMEMA
4h, n(BW=Hk): n(HZBE)=1: 2,
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LS EREEANEHLIREGR

BEXFEEEABEEGR2, 4, 6-ZHFEXFRAFTRLRH
R, BEUTAREEEHFTHIREGR.
(D) FRAREBHEFATHERER (LXK 3-25)
wEEMA:
= B9 B [A] Th;
BAAHED n(W=ZFX)/n(Z8HLB)=1:1.8.
F 3-256 RPCIRBEA RN
Table 3-25 Effect of Temperature on Reaction

mET 10 20 30 40 50 60

Mg 20.6 39.4 37.2 16. 4 9.5 6.4

FTRABEHRNHEPELRRBFERY: 20C-30CTHBRERME
BE, #% 20C., 25C. OCHERRKRPHEELE, WEHFHE 30C
AL B BE, o T R TR TR R R B R R T T B A
MEAERBMTRAEZFAZOHRT, BERGEEEM, HIEL 20C~30
THE.

(2) FRBEHEHEAZATHELRER (RE 3-26)

BIEEM:

RENEE 25C;

HAFAEY n(F=ZBK)/n(ZFHILB)=1:1.8,
% 3-26  RNE @)X RN E W
Table 3-26: Effect of Time on Reaction

R BBt iaf h 4 5 6 7 8 9 10

B Ey 15. 6 22.1 31.2 38.7 39,2 394 39.4

R AMREAOEHIHEBEEN: R ThZE, BOFEAR
EHEMmM, FrElER R RN EEFERNEE 6h, The 8h AH.
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(D AAZRABABRPNLRER (R 3-27)
B R
K [ B 18] 7h;
R R igFE 20C.
£3-21 ZRUABHEXNREMEW
Table 3-27 Effect of Aluminium Chloride Dose on Reaction
n(H=ZPE)/n(ZEHEB) 3:1 2:1 1:1 1:2 1:3 1:4 1:5

Mgy 10.9 16.5 30.2 38.3 38.2 37.3 37.0

BEELNABEN RO EHEREE RN BEEARNARN
Win, MTEEEHEM, SEAANARHREHLAT 1: 20, BT
BA TR, B, EHEL: 1~1: 2ZEMEBHMEXTLTRIE.

(4) EXZ®
NEKFREERXRLRERTHME 3-28, & 3-29 iR,
& 3-28 BHEKFE
Table 3-28 Levels and Factors

A& A R BE B [ 1 B (8] CEEMAR
1 20 6 1: 1.2
2 25 7 1: 1.5
3 30 8 1: 1.8

E: AUAANARY (nFZPH)/n(ZREH)) .

MARTRUB R, EWBREARENEM EKRKMAF R A>CB.
R MEES R ERER, BAANHESRMNGEBERZ, RN
I o] % W 3 A
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#3-29 LOVEXTRFTEMEGR
Table 3-29 L, (3%) Orthogonal Reaction Programme and Result
RRAFS ARMER BREME CHEAANHRE ®B~E

1 1 1 1 15.2
2 1 2 2 29.3
3 1 3 3 16. 4
1 2 1 2 27.2
5 2 2 3 38.9
6 2 3 1 31.6
7 3 1 3 24.9
8 3 2 1 16. 8
9 3 3 2 30.5
K 60.9 67.3 63.6
K: 97.7 85. 0 87.0
K. 72.2 78.5 80.2

K, 15 1 20.3 22.4 21.2

K. £ 32.6 28.3 29.0

K. 8 24,1 26.2 26.7

R« 2% 12.3 5.9 7.8

(5) FRRELERELIRFH

GHA B . CZHEE=AKFLEMEL, BHEELRESG H:
AB.C, Bl R WHME 25C, RETE Th, BULRAZ I n(W=FX)/n(=
#iLg)=1:1.8.
(6) RUEHBTHLERER

HRUFHBEENIL, BAUTIRGR (£3-30), TREEL
LRV FEER 38 2% HHERILTREFSHE.
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%330 MUBKREARNERSGR
Table 3-30 Carbonylation Reaction Result after Optimization
H: BAREERN (n(B=ZBFyn(ZHLED

FE 1 2 3 4 5 6 £

MEE (W 38.9 39.1 37.7 37.6 37.9 38 38.2

.2rmERESH
3.2.1(a-¥)-2,4,6-=FEEZ WM
(1) sESH
AEmEEHEERMNET PRE(-F)-24,6-=HEXZHH4
B, o EHmT:
i H: Kromasil ODS4. 6omX150mm) ;
Msh#: ZFK-7K (80/20, V/V);
# &: 0.8 ml/min;
#H OB: 45T
BREKK: 240nm.
PR (a-K)-2,4, 6 =FHEEZMHELNELRRE =R KM
B 5 LA 3-8 il 3-9.
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Migs
i P P "l

L P . A — A L X
[+] H- T8 &7 7.8 L) 1.4 w33 152 171 19 20.9 228 247 26,6 IRb 1

[ dc] bk ks 12 B ) o] THEY 1 52 A RIE
win min »Vs A4 L

] 2. 408 BY 6. 123 315 57 0 ne

2 2. 658 vy 1. 195 28549 2ti5 Q14

3 2. 893 vV 5. 168 3476 407 0.17

4 3. 011 vy 0 208 107689 TH20 5. 25

i A.bUs Yy 0. 172 7187 753 0, 35

& 3. 852 ¥H 0. 214 LHURBTT 126859 2. H0

7 5. 397 BB 0. 465 71 1045 1.47

B 3-8: MMAMEREOESTE
Figure 3-8 HPLC Chromatogram of Crude Product
HEFRNTUEH: (-8)-2,4,6-ZPEEZHMAMMAR A
92. 6%.

@
51 i

L1
i x N s A : I i i s 4 3 : ) " " 3

i* |9 34 a7 A 935 114 133 132 101 19 G R 2T PRh Moy WD
ut i LIk Pai) it TR LA 1 iR
min nin u¥s uy b
1 318 BY 4. 223 18698 2771 2 1
2 3927 VB 0. 213 2228986 151669 47, by

M 3-9: EXRMARBEMEEITE
Figure 3-9 HPL.C Chromatogram of Crystailizing Product
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HEPRNTUEY: (-F)-2,4,6-=FRXZBELEE, &
BEHFHEMRE, siERF T 97. 86%.

(2) mESH

¥ A PE2400Series I CHNS/O L E 4 T (XX A FE (0-F)-2,4,6-=
FREZFETGTRESH, SR WT:

BB C: 67.16%: H: 6.66%; 0: 8.13%;

LM C: 67.22%; H:. 6.51%; 0: 8.27%

BA#ATAENN, TUHEBELTWEHS FR N CH0.
(3) 538

FKH Nicolet—-460FTIR X (X (o-%)-2,4,6-=RERZH R
BT Taski (BrERFE) 26, EEDE 3-10 fix.

AZRE=NEF

(5 1035, pos. bea 55

1L )
129545

14508
9.9

5492
0833 M 129
15157 Tssel

nsy

13.6]
4000.0 3000 2000 1500 1000 14.’?(!.!!
ol

B 3-10: (o-H)-2, 4, 6-=HEXZHRAHFEIER

Figure 3-10: Infrared Spectrum of a -chloro-trimethylacetophenone

PG R:
2978cm™’, 2934cm”’, KW T C-H Mg 5,
1719cm™, XRETF C=0 48 & 50 ;
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1608cem™, XM & k3.

mERER, TTHWTAMEL™=Y.
(4) B3Rt H

¥ F ARX-300MHz 8 F B I {L, CDCL. (6-F B /M) fF A,
TMS (PU A ERELE) MAMR, X (o-F)-2, 4, 6-=H XX ZHMA AT
THRELREEY T, EARLAE 3-11.
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B o3-11: (a-%)-2,4,6-ZHH X2 NMR E i
Figure 3-11 NMRH Spectrum of e-chloro-trimethylacetophenone
FWHAFEGLENMB, 6. 86ppm, B, HEIF L 3, 5-M B4 H;
4.38ppm, H#, AMERZMAPTREHBRE, 2415 2. 28ppm,
Mg, NWEF 4-frHERE, 3 M 2. 21ppm, B, HEHF 2, 6-
PP ERE, A E HHAMTBLEMEY 2. 2. 3: 6. HEHM
#.
Bo iR ES, LB TMER"IHEH.
3.2.2 BMAFY 2,4, 6-=FHREFRERK S H
(1) TERH
X PE2400Series I CHNS/0 mE M A 2,4, 6-=FEEXHK
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FRETTREIN,. GROT:

BWf: C: 73.15%: H: 7.37%: 0: 19.49%;

LRAE: C: 73.26%: H: 7.28%: 0: 19.46%;
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Figure 3-12 Infrared Spectrum of 2,4,6-Trimethybenzoic Acid

FEFREARDT:
2956-2851cn’, R¥E T O-H (REGHMELE) W C-H M4 ks,
1689cm™, ki F C=0 (BMEPHMEE) WHEKES;
1609cm”, X018 R,

MERER, THALEBRETY.
(3) B3N ELH

KM ARX-300MHz B S @ It X 2, 4, 6- =P EEXFHRATT
Gt E T, CDCLIEABA, TMS #itiR. ER W T

56



Corvest Duts Paressciers
g 26057
L
PROCN
£7 - KCouIsition Pardestpry
Tete_ DSOATY
- Tint 10 8
'y g § s E SR oo
- - - OB 5w il
N 5 t’ RS 1w
P ‘] { i e
H s0.vgar axn
- El
' s a
S 810 256 uy
i FIES 0 195625 1
» 2 ¥4 seg
L "2
-ud 9 0% usec
.3 97 50 upac
TE WeK
n 200000000 et
» ™
L3 47 50 yaac
F01 L EEL Y
-
F2 - Sraidwiyng parkiviprs
T 1538
Ld o 0%
L -
558 o
w [T
-] 4
" Iy ]
30 WA plot paraiiters
o 20 %0 ca
1 1 f1p 30 00 pit
FL 0y B
P 4 500 pom
"2 200 07 Hz
51! nex 210 08&2) /0
£ el )
P 1] s 4 H

B 3-13 2, 4, 6-=HEX P M NMRH i
Figure 3-13 NMRH Spectrum of 2,4,6-Trimethybenzoic Acid

EEHAROKERS, 6. . Fon 58, HEFES, s-LF 1
2.42ppm, B¥E, HEH 2, - FERMK, H 645 2. 29ppn, B
¥, AEF4¢-APERK, 3MNE; ZHEMEALLAEAN 2: 6: 3, 5§
SR,

W Bk RCEST, B —PRETHIREEONEH.

BEN LRI H SN ERAEEHE, BRERETDH 2, 4, 6-=
PREEPK.
.3XNWhHHFMFE L

OQEMMARELED, BUAMOBEREHRZEATHE— PR E,

Qi R EP RNV ATHRS:
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DEBRBELLESH 2,4, 6-“FEEFMMERP, LEREFH
’HE.
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FHE Hit

1. XAEZHMEAMELE, UBH=ZFFXIREEHK2. 4, 6-=F
EXPEMHLRIE, RAREARK. KER. TZIERNRSHA.
RHGHREETRHETW A E.

2 MBAKNBEELHHTTRE, BHTERERETZ£4.
BURNBHTREAHHN: =P ENHAZREAHNEKEE 1: 2, RN
mf[E] 4h, RRVIRAE B0C, AL EA 0.25% (AN =P XN R )
R BEELREHGN: REEHE 20C, RMERE 7Th ZEALHK
205 AW ERELTREASN: RENBHE 25C, KA & 7h, 44 A
HAEAnB=FXK)/n(Z&H44E)=1:1.8,

3 UZHEAKIEKE,. SFLBIEEH, EFETHHZPE
—SHERELAA 2, 4. 6-ZPEEXFRNTRIE, RELEHN
R, RAMMKE, BREREHENEK, HUKBWEAEENMA T I
AE. REEIARBA—NREN M, R 4% KK ) 55 HE % %k,
BoR—FUBEBEEPNEN 2,4, 6—=ZFREFROHIE.
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