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Abstract

By using Guanidine nitrate and Diethyl malonates starting material, and 2-amino-4,6-dihydroxy-
pyrimidine was obtained by cyclization reaction under the basic condition of sodium alcohol. Then
2-amino-4,6-dichloropyrimidine was obtained by 2-amino-4,6-dihydroxypyrimidine chlorination
(N
M IER o

SCEG| M BCENS, BB/, 2L 2-EHE-4,6- — FRIRIEE () & L ZHGED]. e TR SR, 2021, 11(4): 247-253.
DOI: 10.12677/hjcet.2021.114033


http://www.hanspub.org/journal/hjcet
https://doi.org/10.12677/hjcet.2021.114033
https://doi.org/10.12677/hjcet.2021.114033
http://www.hanspub.org

FRE, B 4

reaction with phosphorus oxychloride under the catalysis of N,N-dimethylaniline. Finally, 2-ami-
no-4,6-dichloropyrimidine was obtained by methoxylation with sodium methoxide. The total yield
was 84.97%. The purity of the target compound was 99.8%. By discussing the effect of reaction con-
ditions on the yield and purity of target compounds, the best reaction conditions were selected to
save energy, reduce costs, mild reaction conditions, simple operation, suitable for industrial pro-
duction.
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1. 5|15

2-F JE-4,6- — A FE I IE (2-amino-4,6-dimethoxypyrimidine, 1)2 il b iR 25 g 5575 1) 51 25 oh JR) 44, Rk
IRAEBR S e —Fh W = I bR, BAWEMEE . BAVEE) . 45k, R, HEDURK
BRI, R B AN RIS AR 2, DL 2-505E-4,6- — I S B g g Jir Rk i) % (1) Tk
BEIREBR A R 2, Blan s fE . SRR . ML . WENERERE . PR SEAE[1] [2] [3] [4].
Rk, X} 2-256-4, 6- FAILBENE )& R L 2T o BA o mEME L.

SCHRAA A L & T3 T TR 4E[2] . Hidr, A RBUEEEIE & T Tk~ 1e USRS 75
TR OB RRIE JEURL, FEREAN BB SR A R AR SEAZ I - TE R R S A B 2- 20 k- 4,6- ¥R FRMETE (4),
TE= ORI T, 5= R R, SIS 3 2-50JE-4,6- —SMENE(S), o Fi5 Flah R £ F
AR R NG R BAME A DY) 2- 8 54,6 — FAEFEMENE (L) SCERH RIS A& AL &9 L O EIR S T A
FIR R, FEAAHE 2,4,6- —FMANE . 4,6- - FF AR JL-2- IR e g . 2-5( Jik-4,6- ¥R Skmsng b5 o 4 P e &
HRUESBITAAEE R BB FBMR TR, RNSFFEORETZ], A A, BORIR, WAEBL

TR ST ANE A R T kA 7. E DARSERAT S A R — B8 N E R A g 2 At b, SCRR[S]IRIE T
FEFA R, SR AR RS B AT = 2R s, SCRR[2]40E 1 F AU A S B, AR 2-20-4,6-
TAENE B RORH L P R . %A S LR R B 2 AR, ERCR A . R, ZEA TSR
Wk, ANHIF TN W H 520 I S A AR IEAT SO S, Bt H DL SO A R 2R (1] 1)

NH
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Figure 1. The synthetic route of the title compound
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2. SCIOERSY
2.1 FENHB5RF

2.1.1. 1L &E

Varian Mercury-400 #Z B3R (35 E Varian 22 7]); Magna FT-1R-750 Y64 (32 [E Nicolet 22 ]); 1100
Y e AU T A (B AT — 20 [ 41 (DAD) Kl 5% S [ Agilent 22 ]); Xevo G2-XSQTof 73 3 i i (3
Waters A ).

2.1.2. K5

Table 1. Reagent information
#= 1 AFER

=Rl E i
T AR AT T R TS AT PR A ) >98%
N 2B I 2SR A 2 350 PR A ) 22y
Tk 2. I 28R A 2 150 PR A ) Pagie
et WA L F AR A R AR Pagie

R I 2SR A 2 350 PR A A Pagied
=5 W ZRVE AL 2 B A PR A ) Pagie
N,N- = F R [SECAN >99.5%
REK PRI 1AL T (SR B A R A e
oK H I 2SR B 2 150 PR A ) sl
=2 R AR R A IR A G4t

N, N- = F 56 R B gz PEBE AL I PR A ) G it
g GENERAL-REAGENT et

SE56 T AR ANE B LR 1.
3. &Rk
3.1.2-5&-46-—REBIENERK

A 2 (1g,8.2mmol), ZFEEHN 3 g (/K ZEE 20 ml, FAJFREN 1 g) KA 50 ml s i,
PE B S N 30 min, 2R S5 T 17 S M3 PR Ak &4 3 (1.28 g, 8.0 mmol), i N 52 J 4k 8 B3 S M. 6 /N
TLC WIS RN EE R, frNRA I E =0 G, EPHKEM, JEHEKH 10%M AR pH
£ 50, FrEYERESMTITE, fRrHses)s, &8, FHHARER/KREEDEfE, e el
fa, B 2-2 554, 6- R IEBEE (I &) 4) 1.233 g, Y 94.3% (CCHR[S]YZ N 83.4%), m.p.: 331°C~332°C
(CCHER[6]ME: >330°C), AHAMLEREHT F—&2 &M, ESI-MS (m/z): 128.04 [M +H]".

3.2.2-88-46-—SBIEMNERK

B iR 4 & 41 g (7.8 mmol), JIAFE] 500 ml e, R R AR R I =&
f 2.2 ml (23.6 mmol), -4k S8 FE 15 min, f5 2218 TR % 55°C, 7% R in N,N- " F 3£ 2K % 3 ml (23.4
mmol), IR EIZI04 10 min, §ENsEEE)E, B RMAR RFHE S 110°C~115°CRFF RSN 4 he [F1 &
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MEER S, AR R S AA R, AR IR RS H B A VOK AR R, IR
KR pH 2 7-8, #E, WIEMBIEASY, B, HIOKCETELS S, [EREEaE G, 1 2-
RIE-4,6- HMEE(IL A 5) 1.189 g, WrE: 92.7% (CHRYLZE 79% [6]), m.p.: 221°C~223°C (SCERH:
223~225°C [7]). ESI-MS (m/z): 163.97 [M + H]".

3.3. 2-8 &4 6- S EMBIEM A K

i) 25 ml SRt RN _EiRHI 5 IF Y 2- k-4, 6- —EUIE(LA Y 5) 1 g (6.1 mmol), FFZEIE I
I AN (1] 10 ml TEZK FREE RN 0.42 g (18.3 mmol) & @i, 14 8 4 78 4 Wi T J6 /K PP e o B ) 45
FREEENIE IR . THRZ RIS 35 h, R EW R ER, HiE, JEUTH K PR 3
o YEMIREZE A B EE, [ Z8 RIS R R I IE B8 K, RO HEEEHE 4 h , HrbEE,
TUE, F/KPRERIEDE, M99k 8 i R 7= i -2 FE-4, 6- —HEEmne (th 54 1) 0.925 g, %: 97.2%
(SCHR[6] [7]Us % 82.5%), m.p.: 95°C~97°C (SLHRE[6] [7]: 94°C~95°C). 'H NMR (DMSO-d6, 400 MHz) 5:
6.59 (s, 2H), 5.40 (s, 1H), 3.81 (3H); *C NMR (DMSO-d6, 100 MHz) §: 172.1, 163.2, 78.4, 53.5, 40.3,
39.7; ESI-MS (m/z): 156.12[M + H]".

4. BR511i8

ATFTO A [ B R HEAT 7 Bk, SR SR AR T R RS 1A, EURMERLEG, pH {E
FRE AR ARl 15 PR B DR 20t R B R ISR, DA T R4, A AR T Ak AR P it T — 2%
ATAT (B 25
4.1. F¥MRL - HER MR mEE

FESEAZINR — 22 RS RE T, 3 BRI SEAT (B LR pH A8 06 7 2R () B0 X 9 AN A 2230 4T
TS, EEARNT,

4.1.1. BIfR RIE B3 7 3R AR
FERGALEY) 4 W, X IR BN TEAT 12558, Z5RILEE 2.

Table 2. Effect of reflux reaction time on Yield
5 2. [ER R BIA a3 = 2R A §2 0

75 S i [E (h) 2204
1 2 65.2%
2 4 72.3%
3 6 92.1%
4 8 92.3%

M 2 SIS T LA Y, B (8130 S MEFEAT IR 8] RSB, 7 OB i, (H 24 S SN (BRI 6 h,
PR ETHMREENS,  HAEA S NI R) 2238 ™ H Y BEREIR B, T LIRS S R[] 42 1l 6 h D BefE

4.1.2. pH {EXf =R A0

TERI&ACED) 4 B, X pH AERHMT T 5%, 2R 0E 3.

MFE 3 g5, ] pH A 4~5 PR R A . P AR 8 B A (BT S B2 N [T pH A 2 1225 SO (1)
AR 2L T 88.4%.
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Table 3. Effect of pH on Yield
= 3. pH EX = E R

5 pH 7 H%
1 3~4 58.5%
2 4~5 88.4%
3 5~6 78.8%
4 6~7 62.4%

4.2. SR R MR 3
FERMIR B RE S, X B M ] HEAL IR SE LA AL S 4 SRR BOREEL G B 2% 1
MR =R BT 7B, FRERWT.

4.2.1. BIFR BES B XS SA &R B2 B R
FER LAY 5 I, X IR B [REEAT 12558, Z5RILE 4.

Table 4. The effect of reflux reaction time on the yield of chlorination

= 4. B R R iE] X AL 2 R = R R

e S T8 (h) 7= 52%
1 1 35.6%
2 2 56.8%
3 3 71.2%
4 4 87.3%
5 6 88.2%
6 8 88.1%

MG 4 AT AE H, BB RN ERE R, RNITRSE, AieRIAE] 88.2%I, FHEK RN
1], SR BRI G, U] 2 SN () FE 6 h I BT IO e 78 0, BIP“ I, SiBURWIE S
JEAL Y 5 I AR B S N TE) 9 6

4.2.2. HEAFIFHAR SR BRI
FEfil AL &Y 5 I, X EALRIBEAT 1755, 45 R LK 5,

Table 5. Effect of catalyst on the yield of chlorination
5. HEUTIMZERT S R R A= FR A R0

s AL FEERY%
1 =2 87.3%
2 N,N- F 2R 89.4%
3 N, N- - FF B FR 80.2%
4 it 78.4%

M S AT, SRAT NON-Z HSRIR O AR, SRR ik 89.4% . DA% A B 26 (1 Tk
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A PR TARIF I & T, RIS BRAR T A2 AR
4.2.3. &Y 4 5 NN-ZHREFERAIR 3T S B R~ a5
TEFIBAAEY) 5 I, W EURES AL (N, N-— B B I LU AT 7 %52, 455 0,4 6.

Table 6. Reaction formula on the yield of chlorination
= 6. BIEXT R R R A= ZR S

5 AP 4 5 NN-Z FUER R B0REE AR Y%
1 11 35.4%
2 1:2 62.2%
3 1:3 88.2%
4 1:4 88.5%

7 6 PG HE AL, B NN-HIERIG RSN, FEIRCRIZS B, HE R TR AE PR
A, ALEY 4 5 NN-ZH IR HOE Ly L3 B, Sl T Tk A2, ik, %385 & S 244
WG == 2RIk 3 T 92.7%.

4.3. AFEH RN MESE

EA B bl S (A I N, B8 T NS 2-%3E-4,6- AU nE I HORk L X 72 R 5

M, ZERWE T,

Table 7. Synthetic optimization of compound 1

R UEYLINERMK

G FIEZAA S 2- 5 Jk-4,6- SN [ 30R}HLE PR Y
1 1: 1 44.7%
2 15: 1 56.4%
3 2: 1 77.2%
4 25: 1 88.9%
5 31 97.2%
6 35: 1 94.2%
7 4: 1 92.7%

M 7 B R L 2 RN 2-2Jk-4,6- — SUENE IR LD 3:1 I, P P A e, O 97.2%.
BEE TR EA T R IZ WG N, PRI TR, R TR P S T A [ BRSO HEAT AR IR TR R R
PR, BRSNS RIZE 3.6 h Y, pRE B, KT 35 h G, PR BRGNS, AT
R A A, R BB B TR AE 3.5 h DRt

5. &

AT TE AR BRI 1R — Z B8 N JEURE, 72 SIEANIIIRAE 26 18 N R AEMME BN, #5381 2-22k-4,6-—
FEILWEE, JEAE NN-HIRERMEA R, 588 ERARNL, 155)] 2-2HE-4,6- S IE,
a5 RN R A WA S, 133 B &) 2-20k-4,6- — Uk ming, Sle% 84.97%. Hirfb &
PIALEE Y 99.8%., (I % LEMRAE M 2-555-4,6- — FAA SN, SRukdS, EMEHMER b, &
YRR, BB, 224 vlds, IRBLFAFERAM, TR 2-5HE-4,6- — HEEmnE iRt 7 — ke 4
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