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Abstract

Compound I was synthesized from N-propyl-1H-1,2,4-Triazole-3,5-diamine as the starting material
with benzene formaldehyde; which was then reacted Methyl (E)-3-Methoxy-2-Methyl propenoate
obtain compound II; finally, compound II was then deprotected to obtain target product
2-Amino-6-methyl-4-propyl-4,5-dihydro[1,2,4]triazolo[1,5-a]pyrimidin-5-one (compound III). The
reaction was optimized by studying the catalyst, molar ratio, reaction temperature, and the
recovery of benzaldehyde was further considered. The results showed that the best process
conditions of compound I were ice acetic acid catalyst, reflux reaction, compound II's best catalyst
was sodium methanol, 115°C reaction, and the target product was obtained under acidic
conditions. Under the best process conditions, the yield of compound I is more than 96%, the yield
of compound II is more than 90%, and the yield of compound III is more than 95%.
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Wk H#: 20204F5 H10H; S HI: 20204F5 H25H; KA Hil: 20204F6 H1H
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PAN-IERZE-1H-1,2,4-=M-3,5- —foARRG B 5K FRB R NA A EL WEW153-FEE-2-FE
AIHIR F R R MRS, AN EE PR R Hirr=Y2-82-6-FE-4-ERE-1,2,4-=
ME[1,5-a] FFmERE-5-FR (L S0 . HREMN. BRI, REEEX RN, 525K EECR
BER. SRERW: WAMINBRELZAMNKERENT, BIRRE, AWK ERELTNFE
41, 115CRMN; BEEZETHREF B B2 Y. ERETIEET, LEaUIRKkEAN96%L E, 1
SN RIEE90%L L, HLEHIMIFRERLEIS% L k.

E3: 40
2-FH-6-FH-4-TFHHE-1,2,4- =8 [1,5-a)H80E-5-00, &8 BERFIHE, 5
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1. 5|

B EORGR H AT S FE P ) 2 BRI 2 —, TEIRE M AR . Tk, BT
B AR IR B WAEE, 5IREST A7 M BT TRI 2 AU T R e A ) ) — B
H At 5L R B AR IR R, R R, A EE EAT R ERROA KT 20%, IR 20%7K 5
JEFETE AL 95%, H B Mk 1 ZF RIBBERISEH . FEIRIR iR IR 8 B 5 2 L& 28 s IRk,
5 1) A S L TP A2 3 5 i S AR AR R S Ay o B AR TE AR 2 T DATE AR 24 ) R e S B AR
2y, NG AT ARG AR O BORI LR B, B ER SO T AR R FEZ[1]. k. 2
T 2SN T BT AR T BRI AR, 2004 R ATA Y T SRS B0 RRBUR I E R bRk, 5
ISR AV ZE B B, oI — i L B i R EIX P E K ARE T EE T BEAHE TS 2-
A HE-6- I JE-4- TE P 5E-1,2,4- =W [1,5-a) HF &g -5-Fifl( X 44 PP796, —ZMEmsmE ), 2-50Jk-6-F E-4- 1E P 4k
-1,2,4- =M [1,5-a) s g -5- B EEAG ISR, FEEE AR, REREVE T N ROmR IR oy, EOGH T B JE .
R, 2-333-6-F 3E-4- 1E P 5E-1,2,4- =M [1,5-a] 15 g -5- T 4 A DA BB O AR 7510 [2]

R MR A R TR A =M 1) DL N-IERZE-1H-1,2,4- = Me-3,5- oA ah Rk, Sid gng
e, 5 - dk-2- AR e S B, SR 15 30 B AR ~40[3] [4] [5]: 2) LA 1,2,4-=M-3,5- %
NG ER, Seh 2- IR IREER IR SN, TS IS IR e S M AR B H AR A[6] [7] [8]: 3) MENE E
FEMEAL A AE[9] [10] £5E =M ER IR R A, ASCESE T A& R4 : N-TE P 5E-1H-1,2,4- = I-3,5-
TN IR, St R ERRAEREY, AL TS 3-F A -2- AR IR R S B, ARy 5 3
H bR =43 O 2 3 2D 1 & ik 2k, S b ICR I EEAE, 73 ilik 96%LL |, 90%LL |, 95%LL I,
ML ER S, SREBRREMR TR 82% L . &MLENTE, WX, “=K7 2,
HIETI AN B — I B 2R, KRR ARNCER 28— 0 & | a8, BRIR)S EL3E45 & C 7 1/ pH
B, P EHR T LB T F B IR, LSBT IERER 6 %, B 6 e/~ M &
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LT B, A R BRI 725 T 5 AN SRR S5 PR 4R S o RIRFRAI “ =87 MIHERRL, 72 8 E Al KT 99.5%,
& T i K.
2. XI§
2.1. JERIFN{LEE

N-IE R 2E-1H-1,2,4- = W-3 5- i (Tolk, B Rt RANE 2R AR A ], 3-F AR JE-2- L - TR A IR H
Ba(Tok, EEEREREARAR), HEA(TAL, TSR AR AR), IKEEER(AR, 27
MARFIERAF]), HIROL, TRt Tt HRAR]), KiflhiR(36%, &ML THRA
F]), RHEE(D, TTHFEA TARAR), fETRERENAR, Z i i FERAR), X HAERHAR,
Z R MRANA IR A ).

R SR AR TS A (2 HE A 1260), A% HEHER (1% (BrukerAvance 111 400MH).
22. R

2.2.1. 2-EHE-6-FAE -4 TFRE-124-Z M1 5-a] FHME0E-5-F & R BE &%
2- Fk-6-H1 H-4- 1E P 5E-1,2,4- = MR [1,5-a] FF W5 g -5- W 1) 25 ik 2R 1 I 1.

H
HN-N T /\:\g
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AN ) H,0 s »—NH,
1 CH30 r)\ >N oy N
Toluene H30Na 07 N" N Toluene H
&Y I &)

Figure 1. The synthetic route of 2-Amino-6-methyl-4-propyl-4,5-dihydro[1,2,4]triazolo[1,5-a]pyrimidin-5-one
1. 2-EE-6-FHE-4- IE A £-1,2,4- =M [1,5-a] FIEE-5-BR AT & R B8 4%

2.2.2. N ETEE-N-BE-1H-1,2,4-=08-3 5-Z R (1L &4 NBBI& S %

FIT, FEARERKEEER 5000 ml P FESRH B 2500 g, fiEdE N HRNE A N-TER 2
-1H-1,2,4-—=M-3,5- [ (/%) 500.0 g, HEFEAANTE, 100 g FRBEERIET; 4ha3% N 401 g 28 HEE (G
(102K PRI B (RSO R RS ), DY VBt S A R i, kb AR i sk. FHIR 50~60°C (FB 43 [
WHR), MANZR 3.0g, 50 g FIRPESE BEHRARIR. THREER 2K, HieEEE AT 300 rpm, [5]
WK 6h, TR HE BRI, R N-1EPiE-1H-1,2,4-=M-3,5- "% <0.5%, that | g >
98.5% il S ML 4E TR, B A T <50°C, #HAT F— T HI#EAE. '"H NMR (CDCl,, 400 MHz) 8: 9.11 (s, 1H),
7.95~7.98 (m, 2H), 7.50~7.55 (m, 3H), 6.87 (s, 1H), 3.122 (t, 2H), 1.540 (m, 2H), 0.885 (t, 3H). HRMS:229.291.

2.2.3. -] E L f%-6-FAE-4- B E-4H-[1,2,4]- =E-[1,5-0 | FEIE-5-H (L &40 1) BHI &5 3%
¥ 50CLATR, Hidk TN AL AT 1.2 g FIEAFEESY 60.5 g, AL IR 3-H1 4 F-2-
FERNMIR TS 512.5 g JHEE 107~115°C, LL%) 80~100 g/h (I FE 7818 & I 4%, Rk #h N5 &1
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Ko M1 JE, BRHEAAMEAIEAREE, WSRO, HPLC fll R M, ZRIEY) 1 < 1%. &
MR M5, PRI % 80°C. MAHK/K 800 g, #i#t 30 min, #ENE. AHUELLLMFIR, 7T0CHRKE
AN, ERCIRFEORIRSS & 3 he TRIRER, 4R2EBRIRZE 10~15°C, fRIRES S 3 he ik, JEDFHVKH
2100 ml ke, T, EETRERLEY 1192539, ik iR 88.43%. *H NMR (CDsCI, 400 MHz)
8: 9.27 (s, 1H), 7.89 (m, 2H), 7.39 (m, 3H) 6.14 (s, 1H), 4.15 (m, 2H), 1.71 (m, 2H), 1.66 (s, 3H), 0.819 (t,
3H). HRMS:295.352.

2.2.4. 2-FH-6-FAK-4-TFFRE-1,2,4-=E[1,5-a)3IB0E-5- T (L &40 1)BYBI&S %

FEFAT Jel e 288N 73 7K 4% 1) 5000 mil DY FUGedi e A& 11 900.0 g, 27K 2625.0 g #ii#k,
TN R 776.0 g, #5E FIN#4(—0.01~—0.02 MPa), JEJE 70~75°C 2% & 2 RS (K /KW, /K E Tt el
BRI P, 2% R R IR) R RV VR F VB AR Al &5 B J5 B F T B | 4% o KA 16 h, IR0EE
HURERIIN HPLC, ZEREW 11<0.3%. SMEHR G, MRS &, £ 60~65CITaaA M4t th, k2R
% 10~15°C, A 3 g B BERAAPUEGR, (RIRLS S 3 ho L8, P REREEH T T oK R, 1
WEH 6 PUGTEIRRALEE: I3 g DT Ak gemi vk, £F4X 200 g, Bkt /KK pH fE 6~7. 25T
16 h, HAEAET-0.085 MPa, & 55 +2°C. BEILAY 111 601.2 g (RHEEH 6 XI5,
FIGICE N 95.2%), HPLC 4 AT 99.7%. 1H NMR (CD;Cl, 400 MHz) 8: 7.7 (s, 1H), 5.91 (s, 2H),
4.21 (m, 2H), 2.13 (s, 3H), 1.79 (m, 2H), 0.91(t, 3H). HRMS:207.240.

3. &R51tie
3.1. FHEAEMNEY | KRR

HRFE HPLC 2 Ml (VR LA 1 HPLC 73 M BT 73) Al i 242 R I F) P BEoxe S B — R R e AL S s O W 52,
LRHACT 1.07 N SONEAUAFF S ALK, & T 1.07 SN A R . 220 S0 AR TR RS
HEIE 1.07 A5 XA T dh B BRSO, ST ROV KIS BROR i 3-H A -2- L PO IR FF BR AL
W VAERIE SR RO R E ), IR HPLC AL ToRems, (H ot a4 NI 7= A B o
ARG o SOAS PR BN 2 AR AR, Rl PMSOR T S FK, R 2Rt IR
P P B T SR T B ORI SR AL BICR YRS, /NRBSE & B TR EH] .

Table 1. Effects of nitrogen flow rate on Intermediate 1l reaction
1 XRERAEXNHEY | R NS

HPLC 43#T 45 5 (%)
n(ZHR): n CEHEE) S i A (h) SR EE(C) :
-y A FoAth 44
1:1.03 6 115 1.71 97.16 1.13
1:1.05 6 115 0.85 97.90 1.25
1:1.07 6 115 0.41 98.71 0.88
1:1.10 6 115 0.42 98.82 0.76

3.2. ENFIFR MREFLEY | BlE K NAIRAE

SIS IR S O FORERIR . TRARR . HhIR. KRR, DKM SORERLF, HAMRRRR MRS
MEALT P E R SRR, W NN o SONRTRE 58 T R WK, IEPRGE . DUZURIE 0 PR AR AF
TE BRJE A1 U SR AL 3B AN B T 2R, TR I IAE 10~15%: [A), FAZRAN — F 28 Rl iat 437K R #5ea
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FLZER, ABERA K IEHIGR B AE 3%~5% 1], Toikik B[ Mgk s, MR R 7K 73 e 1 I Rk
BT ICIR AR SR, 2R BN A KA B A BERE S BNLEAT BRI -

3.3. A& I HlE T RN AR

HEAG RN T THA SCHIE T 7 RURCIR T K BRIRER . My AR TG/AKIRIRER . = 2%, WEHA. BRI, BURDIR
BRIRE AL NS, B 30 h B b R AUEF 60% /e 47, ARSLORIE OB A2 34N, P4 AR, TR A
9 3- F ARk -2- F B P A R R R T [B) A 20 3 BB B TV E AR 3047, AR AR 0T . W AR TG /K B R
{10 J52 7 8 P EL DR IR BB AT R, [N 30 h B, FLAWI 1 < 3.0%. = ZJEMEAL R BEMER 2, PEI
TEKT 40%. BERREAMIMELSCIR R, FARAIEPEEARNEEAR . [ A B A 1 b R e B A4k
FRABLLIRIRAR, FALERAE 98% DL I, JEFEVEAE 95% /i 47, M 16 h RIAT 52K

SR R R INIA 75 F ORI S R A AR L IR 2R T A A 38 1 209% LA b, 28 HH SR AR B FR B
BHRIT RS HIEEAT, BRI M0 728 A R R

3.4. BHEERREFAEY 1 NEMRENEIE

HiZ 2 WTRAEH, RERERRAHLA, BERIGET] 86.4%, & MR TTLLIAE] 96% A F, MRS
B 5 R BRBE RN AS R B TR AR IR & L2 20K, BERE- LIRS | At e L&
SR TRENES, H/NKERBEMWE. PrelBRE k22 = b E ], BA T &N RIE R
BHAGEATIRG, HBRA LR IR YR, IERIE S A SRR KV IR IR AR, AR
JRER IR -

Table 2. Effect of the times of motherliquor applications on the yield and quality of compound I
= 2. BRERREXIUEN I BRI RE M0

BREE 3K JEZRWCER (%) HPLC 445 (%)
0 86.4 99.73
1 96.2 99.75
2 96.3 99.69
3 96.4 99.77
4 96.5 99.68
5 96.2 99.62
6 97.1 99.53
7 99.3 97.62
8 103.4 92.75

3.5. KBREILEHY 11 KRN

ARSOE) N KRR EEAT T SEB0IE7T, 60~T0°CRIBEE R IAT AW 1| IERIEE, &
Pt 2t itioR, SEURMIRMNEHMTIARRE S, HERZESTR AR 20% /A4, RMHEEET T %,
1 80°CIY, RN AR AR, AE SN

4, &g
AL N-TE R 3E-1H-1,2,4- = -3 5- [ A1 RSN SRR}, SAm R ARG A |, FEE R R
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BREEY I, AEY) N BRI RN EFR . XS BRI SN2 F AT AR LR, IBL IR
P, P ahBRELr, yUa DAL 7V RORES . G S LE5M, a1 MIRNART R &Ik
FEFZRONEET . DKBRIRMEAL . SR HREIE & 1.07 %, B /K: ALEW 11 B RAIUac P2 R a R . P
PAREAL T SR A R T s A S I IR LR A2 70~75°C Ly ol f I T 28 H e T SR R
S, SV 5E4 IR BREFRSE &, BRREER AR =R S 3k E 96%, 90%, 95%; IFik
F] 82%LA |
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