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Synthesis of 3,4,5-Trimethoxybenzaldehyde—Intermediate of Trimethoprim

WU Aixiang!, YIN Hong?, ZHANG Cheng?, CHEN Siyuan?, WANG Liwei2, WANG Jian®"(1.The Affiliated
People’s Hospital of Ningbo University, Ningbo 315040, China; 2.School of Pharmacy, Hangzhou Medical College, Hangzhou
310000, China)

ABSTRACT: OBJECTIVE To obtain a new process to synthesize 3,4,5-trimethoxybenzaldehyde(TMB)-intermediate of
trimethoprim from the angle of green chemistry. METHODS Synthetic process was optimized with the oxidative bromination
and other methods by using bromide ion as a source of bromine. RESULTS In the synthesis of TMB, the economical
utilization of bromine was realized. Compared with the existing process, the use of bromine and high temperature and high
pressure reactions were avoided, and the total yield reaches 77.7%. CONCLUSION TMB-the intermediate of trimethoprim
has been synthesized through high atom-economy oxidative bromination and other steps with decent yields. The yield is high,
and the utilization rate of bromine atom in the bromination step can reach 86.4%.

KEYWORDS: 3,4,5-trimethoxybenzaldehyde; synthesis; oxidative bromination; optimization
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Fig. 8 Oxidative dibromination of p-hydroxybenzaldehyde
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Tab.1 Screening of 3,5-dibromo-p-hydroxybenzaldehyde
synthesis solvent

a5 BRSO RIIREESC O RNIETE/A ArEIR/%P
1 K =il 2 <30°
2 K 60 2 <50¢
3 7K reflux 1 65¢
4 K+ 4 reflux 2 83
5 AP reflux 1 78
6 LR reflux 1 73
7 FH reflux 2 85
8 LI reflux 0.5 86
9 Fi R 75 0.5 85

o NS 10 mmol XFEHER I, 20 mmol A IRELZ, 20 mmol
MK, 10 mLER]; A ZNT 8 < Hrih R ek, ¢
KPR Th 5, A 10 mL ZBE4EEER I 1 h,

Note: *Reaction conditions: 10 mmol p-hydroxybenzaldehyde, 20 mmol
hydrobromic acid, 20 mmol hydrogen peroxide, 10 mL solvent;
bseparated by column chromatography; °precipitated a large amount of
white solid; Yafter reacting in water for 1 h, adding 10 mL of ethanol to
continue the reaction for 1 h.
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Tab.2 Optimum selection of hydrobromic acid and
hydrogen peroxide dosage

Ui AHM/mmol WA K/mmol  FEUILE/%
1 20 20 87
2 22 20 88
3 24 20 87
4 22 22 91
5 22 24 93
6 22 26 93

T AR 10 mmol Y, 10 mL Z B, BEIFCRA TR 3 h
Note: “Reaction conditions: 10 mmol substrate, 10 mL ethanol, and the
reaction was carried out under reflux for 3 h.
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Tab.3 Optimization of reaction temperature and reaction time

%5 REE/°C R[] /b SR %
1 20 2 89
2 40 2 89
3 60 2 95
4 reflux 2 93
5 60 0.5 93
6 60 1 96
7 60 1.5 95

T2 SN A5 2 10 mmol £, 22 mmol HBr(40%), 24 mmol H,04(30%).
Note: *Reaction conditions: 10 mmol substrate, 22 mmol HBr(40%),
24 mmol H,0,(30%).

WAL, BE T 3,5-TR-4-EE (L)
I A BT CEEVE R, 60 °CF 4 (L
BRI R R 2.4 0 2.2 2 1, )R
BFE R 1h, A0 FIRIEICE 95%, TR JETF
AL 22 mmol 1)k 86.4%.

2.3 THEBQME B

AT R FH 26 B 1 B Ak 25 0, BV R il -5
LI #-DMF (R R X E—25 =9 1 i1/ 34k, I
x4, BB THEEQR), K 10,

x4 TEEHNERIZMMA
Tab.4 Optimization of synthesis process of syringaldehyde

H's  HEH/mmol UL /mmol DMF/mL 43 BICE/%
1 10 0.5 0.5 33
2 15 0.5 0.5 35
3 20 0.5 0.5 53
4 25 0.5 0.5 70
5 30 0.5 0.5 70
6 25 1 0.5 78
7 25 1.5 0.5 78
8 25 1 1 87
9 25 1 1.5 86

SR A : 5 mmol RIS ERIEAEHIEE, 10 mL HIBE [
Note: *Reaction conditions: 5 mmol dibromo-p-hydroxybenzaldehyde,
10 mL methanol was refluxed.
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Fig. 11 Synthesis of TMB from syringaldehyde
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Tab.5 Optimization of methylation reaction of syringaldehyde

P EE=kia vl SN itk fg)ﬁiﬁ paathe
#}/mmol fif/mmol JFE/°C [8]/h /%
1 50 50 50 5 65
2 55 50 50 5 67
3 60 50 50 5 66
4 55 55 50 5 71
5 55 60 50 5 75
6 55 65 50 5 75
7 55 60 70 5 77
8 55 60 reflux 4 81
9 55° 60 reflux 4 93
10 55¢ 60 reflux 4 89

TE: MM 50 mmol THRE, 10 mL /K, 20%2 A ALHIKIEI,

813 5O [ o i o S SRR B KV VR R R — VIR, I pH 8~10;
© [l i I EA AL SR ORI R — W R, JF4% ] pH 11~13,

Note: *Reaction conditions: 50 mmol syringaldehyde, 10 mL water, 20%
aqueous sodium hydroxide solution, reflux; *dropwised sodium hydroxide
aqueous solution and dimethyl sulfate at the same time, and control pH
8-10; °dropwised sodium hydroxide aqueous solution and dimethyl
sulfate and controled pH 11-13.
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MARARASS: T8 2 19 SO ) B AR I LR IS ) -
AR W EE=1 : 1.0 : 1.2, RWIRESR
100 °C [mlEf, SRIHESI pH 2 55 Gk 10 7 L BB
FIHEEASCRGER 5, di'T 8~10). X AT B A
B s, BRI A K At B, S e s 41
i
2.5 ZE%E
2,51 3,5-TRNERECEHEE()  HAREIA, mp:
180~182 °C, 'H-NMR (500 MHz, DMSO-ds/TMS):
0 11.24 (b, 1H), 9.787 (s, 1H), 8.072(s, 2H).
252 THEEQ) HEEAE, mp: 110~112 °C,
"H-NMR (500 MHz, DMSO-ds/TMS): 69.784 (s,
1H), 9.623 (s, 1H), 7.217(s, 2H), 3.850 (s, 6H).
253 345-—HEIHEHEES) HEEAK, mp:
74~76 °C, 'H-NMR (500 MHz, CDCIl3/TMS): 6
9.882 (s, 1H), 7.142 (s, 1H), 3.951(s, 3H), 3.945

(s, 6H),
3 45

AT EE NGO B &, X TMB 1)
AR T AT TR FHh IR TR Y 51
TR TAERIRALR, BEUKAE AR, PLE
TRACI T LS TIRTCE IR T 255 MR, ok
B TR IR R, fFA S 66 BN E
Ko kG TZMIRE T RSN 86.4%, AHEHLRE
BE(E 6, BRI, TRIETFIHE<S0%), T2
GEPERRTHIA . R, X TMB & BUAY S P48 A 7
T BRERRAL, R T SRR, 3 A
MR 77.7%, B RIFRCR
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