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Abstract

2,3,5-Trimethyl hydroquinone (TMHQ), as an important intermediate of vitamin E, was obtained
via a two-step simple method. This synthetic route is suitable for industrial production owing to
its several advantages such as brief reaction steps, mild conditions, simple work-up procedures,
convenient manipulation and environmental friendliness.
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1. 518

YR E(VE, X% DL-o-ABM)E—MAREED e R, HILAEAPEN. Pl RrEE
Sy A RS SRR A 0 A AR S B AR, BT TR RA . SRS i Tolk
FUEH B SRR INA[1], & BTk e R R4 £ 0 R . BT BREER VE 3
WA, AT AR VE MR EH&EEN. 2,3,5-=FRATMHQ)Z & K VE M EEH A, 55
VIRE R A 456 IS JE AR e AR 3 B FRE H T4 TMHQ M T-3E 1, 3 s A sgma A 23 H VE
AEFEI BB KT R RS A T B IR & 5 228 EE N 2],

TMHQ & B 5 E B LU R LR B 2,3,6- = IR By (TMP) A 5k}, Je H 409% 1 i BR R 16 A5 il
MR, FH MnO, EALA L 2,3,5-= FEIKRL(TMBQ), #— B &ARKHHEIE M=, F“F N 60.8%, {2
FEAE R B e R 2 X IR B I N BTG e 3] LA S-SR = RO JRORE, A, B, PG
ZRHFHEE TMHQ, UK 63~68%, & ELIN 17%, HETikCyimik[4]; R - W8 LE -
MIREMIERE T, BWM=EFFEEEA N TMBQ, FEAEMBHIEN FEEK TMHQ, WX R
11.05%[5]; LA NaOH JfEAL 7 2,4,6- = F 5L 2K (35 = FE ) 78 = R A8 R S8 o 4-5245-2,4,6- — FE JE-2,5-
WO JAM(TMCH), F7E 200°C~250°C il N kAT AR 4775 TMHQ, WERBAR(ZIN 47%). [FIRF, H
T TMCH #1 TMHQ ¥ 5%k, TEmil FEATRE, HURMNARR P& T MRA e, BRAEE
TR A=, AR T 40 8 %5 NAE R I — & BB AR, WCR M E 65% A4, HiZ T4
XA R L R [6]. BEAN, VE H VEROK M4 E RS 22 5 E K 2 LB N R, e RE 8 50 /R
AL EAR T KR, AR S R B — 5 EHERERAL Ny — 2R = IR, AR KRS TMHQ.
Z AR ES HAE P E R T RRY, R AR E R T R R, ARSI, AR
HlAGE B AR R E AR [ 7]

BRSNS RIE T — R S IMRA T L TMP R JRRL, BEER - i SELA - SRR AR & ALk
R TMBQ J&, NG5 B B BRI RS IE RS TMHQ, 4% > 98%, 723N 54.6%. Ifi440% A[9]
W Ch i = FRZRE A J5URE,  DAREER - S E - TR VIR A AR R A TMBQ, 4 H RS IR E -
FoRIB JFON TMHQ, 4l 92.13%, 7o HAE 11% A . A HBEXHM TG, AL TMP NEEL,
KABEIR - A LA - BN A SRR, DB AR PdIC LSRR, Pisb AR T
TMHQ, 4% >98.5%(HPLC), sliZ > 85%(/% 1).

2. LT
2.1. FENHRS5EF
15 A A RY-1 B B AU sSACGN (R T AR LR IE), FikfdiH ESI-MS (AP14000 ) i iS40 &, 7=
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Figure 1. Synthetic route of TMHQ
1. TMHQ BI& Ak B& 4k

P2l 7 LC2010A Y i 35 e i A3l 5

TMP(98%). 30%XUE K (AR) ¥RHLEZ(98%) VKEHER(CR) FRE¥I(AR). 5%Pd/C(AR)HIE H F 2548
AR A, A ER (AR B R ESAN —), HRTRE#— DA . A NI B 5T RS A s
SEFRA R,

22. ARTE

2.2.1. TMBQ K& B

7 250 mL [ =300, FREXL TMP 2.0 g(14.7 mmol)ia T 10 mL A7 J Bk, F5 98 5 45 5 I\ 50%
IBRBRVE 6.2 mL. fEZR T /NS, B 30% H,0,(2.2 mL)MIESERZ (4.2 mL) VR SVEW, 5
min i &, RSN 5 he M RIEERE SR, AR ATHEEAL (3 x 10 mL), &FFAHUHE, 2l 2N
NaOH FMEFI & Eh/K Bk, PeZ pH 2170y 6~7. WRATE AU E R LR EM), Bk s s
2T SR R R IR S 183 g, UK 89%, mp 30°C~31°C(lit. [10] mp 28°C~31°C), 4fi/#(HPLC) >
98.5%.

2.2.2. TMHQ H& R

a1 EiE T, FREC 1.0 g(6.7 mmol)TMBQ 1 10 mL A MiBkEME, s ama g 40.2
mg(0.335 mmol) 7.t B S ] 4, 45 = S0 I ) e (1 (R B 473 PR R VA A8 N AR R i >, EURURYT R
BTN, WEE, T 40°C NARIRIN 1~1.5 ho N 453 JE I 0, HEFE B R K AU T BEGE R, B T4,
B AEF R TMHQ(0.97 g), YWH KT 95%, 4/ KT 98.5%(HPLC). ESI-MS m/z: 175.1 [M + Na‘], mp
169°C~170°C (lit. [9] mp 169°C~172C).

J5k 2. FiRF, ¥ 2.0 g(13.4 mmol)TMBQ £1 0.02 gPd/C ¥ T 20 mL ZEEh, =10, S
JEREASRES =K, BEEORANERG, @ESRN 5 h. dERE PA/C, H/b&E RN G
FIZET, 19 TMHQ 4 1.93 g, =% 95%, 4liJF 98.8%(HPLC).

3. &R 511e
3.1. TMBQ M& R

TEfI & TMBQ B, H 0f8 F H,0,-AcOH-HCI M RAE AT, 45 F R IR N 56 e 1945 2158 3
ARG S, FEUT R ITCIETE S fh Al TEZEBRVE TG = i G 2R, FH s R0 2 vl i
NN B PR R 5 R R A e, RS T ORI A RS UERAL, HaRiEid A
W B TTERR 2. TS H0-ACOH-H,SO A R )5, A IEAIRIR X EE, Skt J5oE TMP @il 50%Mi R
T A 26 A S 1Y) 4R PR 5E-2,3,6- — FRE Ry, FHIEIT 30% H,0,-AcOH R &k HA LA K TMBQ iX
— IS, HAZSEAAFIRIE S 505 G

FAMEZAR T B A A [3]IRIE I MnO,-H,S0,-H,0 EALFIIA R . S B 5 75 Bk JER TMP FH 40%
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Figure 2. Chemical structure of quinhydrone complex as the main bypro-
duct of TMHQ
2. TMHQ W ZE &I =R SBRE5H

HIR TR IR AL AR BRI, 1 TR IR S ik, FEIN MnO, ZHITd ZESe I K& (/KR S5 L i e
JTREAREE SN, I A DAL IR, A BRI H 9 s H il Tz R Bk S ARSI RO, A7
FESSEI TA R 7 A R R X PR B3 Bl e R, P ISR i i s B Tl Al o AR ST A ) 4 A
FIARA G GHK, REARPUA IR A, ok AT AR AR B, ORI T 3R 1E.

3.2. TMHQ MI& R’

PIRIE T %r PREDRME AR IR TE R D) R A B i 380 OSSR 5 43 ™
FAR GRS R R AR BN, RS RE T “ =R WALZ . PdIC fEMLE(TE 2)
e MR RAERE R BT, RBGERE A SRR B AR, PA/C AR LIEIRE ], i e ik
TAEFGRME R, 72 R BRI R, Sk A ZOR B s, SR R E S . PRV N
A FETEH AR A AR AR, ATARYE I OUIE T AN R AR 2 A Al

3.3. TMHQ & &

TMHQ 75 J& Ab 3 p 2 i} ) i K sl R A7 i R rp, &% S B0 ARRS .l E YOI 2 T TMHQ 78
A PIRE G EAL S TMBQ, TMBQ 5 TMHQ A: il B (4 (R A BE > T2 & (4 2)[11]. IER&HT
XRS5 TMHQ dE A S B, XA/ K —H R MRI R — BB 8, B8R
RERZEN[12] G E AT T —Fii1E TMHQ AR (¥ ik, B ARISR /K04 S5 i 1 B 2R3 I AR
MR, (HHUIR MR A B A e e

BTV — 5 IR P S A U PR A7y 3 i Sz 2 B R I, T R AT G e O 7= A B BRI =4, DRI, 7R R B
VIR TR IR AN, FRDEAE S E A A5 MO ERY . TRREM G L5
HE . AN RS B A B R AR A 2 OB AR B M AR AR A 7 S S R R R — BRI S
B, RPN AT DA R B E P A TE TR SR IVE A . A, TEAE TMHQ W2, A
TR ERZ AN P S BE S LR AR A 0, — BN RS & Rk TLC MBS~ 10 A0 I B R
SR S R TR AR ) AR PV ROK 6, E — B RS SRR R R R R, & TLC Wk
BLEF AR .

4, &g

CAA AR (S LK) TMP DN JURE, 20920 S WA 3177 SO ZE 3 B 1) TMHQ. 2 J5VE AT P R
SNZFAFIRAT, R AP BRI, ORI R, CAATF R E E A [13] [14].

EHEmHE

%48 B 2R FH#5E 4 (No. ZR2013HM101).
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