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Synthesis of Novel Thiazolo[3,2-a]pyrimidine Compounds
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Abstract A new class of thiazolo[3,2-a]pyrimidine compounds were synthesized by the reaction of
S-carbethoxyl-4-aryl-6-methyl-1,2,3,4-tetrahydropyrimidin-2-ones with dimethyl acetylenedicarboxylate.
The reaction has the advantages of excellent yields and simple workup procedures. The products were char-
acterized thoroughly by IR and NMR ('H, °C, COSY, HSQC and HMBC) together with elemental analysis.
The X-ray crystallographic analysis of the 1,3-dipolar cycloaddition derivative of the title product provided
the direct information for the structure of the product.

Keywords thiazolo[3,2-a]pyrimidine; dimethyl acetylenedicarboxylate; cycloaddition; crystal structure
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21 55 T R RN, AT R AT I
s AL A B AT EYI(Scheme 1). 2K NMR ('H,
B¢, COSY, HSQC 1 HMBC), IR F1 X 5 £k 2 i AT 45 %
Tl 27 4 AR 255 TC 2 TN P AT VEGH SR AL

1 RS

1.1 RFISUEE

PRI A o b all, BRAEi s, Aeab iy
BAFH; 5- QA IRIE-4- 55 55 -6- 1 -3, 4- — A R I -2l 4
SCER TR ) B S E - Yanaco MP500 S s
RO E A L BE AR IE); JGE 2T H Elementar varioel
JCE ML IR SR Nicolret 5-DX 7Y FT-IR £LAMGHEIY
(KBr JEJ7); 6K H Bruker AV 11 500.133 MHz NMR
WA (TMS S W AR); Jil R A Finnigan LCQ Advantage
MAX JFUEAY; a4 KA SMART APEX 11 CCD fi7
SR
1.2 2-[(REHEE)TRE5-FE-7-FR-3-5-23-=
S-5H-BEW[3,2-a] B IE-6-F2 Bk CRERY & B

FEAT IR BEE A TR 1) 50 mL HH ke
b, ¥ 5- LA HRAE-4-05 BE-6- F -3 4- — g -2- 1
(1a~1h) 1 mmol & J e & —HIHE(1.1 mmol) ¥ T 15
mL FEe [A]3% 15 min, TLC WU R OO RE S BE, 4o
1 S5O I 25 25 0 R, K SO R TR R R,
8, BEVEH D EA FEENE, 1970 2a~2h.

2-[(FH AU B ) . Y 3 -5 - (4- TP AR R IR ) - 7- F k-3

Ar

Et0,C
NH __ CH30H
| /g + MEOQCTCOZMG Reflux
H S

1a~1h

Ar: a, 4-CH30CgHy; b, Ph; ¢, 2,6-Cl,CqHg; d, 3,4-F,CgHa;
e, 3,4,5-(CH30)3C4H,; f, 4-CICgH,; @, 2,4-ClaCeHa; h, 2,4-F5CgH

F

| N
N/)\
CO,Me

2d

O
O CH30H
EtO,C + 0 + CH3NHCH,COOH & _g> EtO,C o
o= N A

-2,3- A -SH-WEME[3,2-a] A IE -6-FR R £, T (2a): LK
90%, m.p. 173~175 ‘C; '"H NMR (CDCls;, 500 MHz) ¢:
1.21 (t, J=7.0 Hz, 3H), 2.55 (s, 3H), 3.79 (s, 3H), 3.86 (s,
3H), 4.10~4.15 (m, 2H), 6.13 (s, 1H), 6.84 (d, J=8.5 Hz,
2H), 6.90 (s, 1H), 7.30 (d, J=8.5 Hz, 2H); °C NMR
(CDCls, 125 MHz) §: 13.96, 22.80, 52.73, 53.04, 60.59,
106.50, 117.66, 128.33, 129.85, 130.02, 132.31, 135.11,
138.46, 139.27, 152.04, 155.52, 163.18, 165.03, 166.09; IR
(KBr) v: 3433.8, 1729.4, 1710.5, 1702.3, 1608.7, 1572.7,
1327.9, 1240.5, 1083.0 cm ™ '; MS (ESI) m/z: 417 [M+H]".
Anal. calcd for Cy0HoN,O4S: C 57.68, H 4.84, N 6.73;
found C 57.54, H4.77, N 6.87.

2-[(H AU AR ) Y FH K ]-5- 40 -7 - FH - 3-50-2,3- 5 -
SH-WEME[3,2-a] W WE -6- 2 TR LR (2b): L% 90%, m.p.
169~171 ‘C; '"H NMR (CDCl;, 500 MHz) ¢: 1.18 (t, J=
7.0 Hz, 3H), 2.53 (s, 3H), 3.83 (s, 3H), 4.07~4.14 (m,
2H), 6.15 (s, 1H), 6.88 (s, 1H), 7.28~7.32 (m, 3H), 7.35~
737 (m, 2H); "C NMR (CDCl;, 125 MHz) J: 13.88,
22.49, 52.64, 55.46, 60.53, 110.01, 117.76, 127.89, 128.55,
128.72, 138.94, 139.97, 151.35, 155.70, 163.30, 164.97,
165.97; IR (KBr) v: 3434.5, 1726.8, 1713.6, 1695.0,
1613.7, 1570.7, 1331.4, 1212.5, 1084.8 cm '; MS (ESI)
m/z: 387 [M-+H]". Anal. calcd for CoH;sN,OsS: C 59.06,
H 4.70, N 7.25; found C 59.16, H 4.81, N 7.08.

2-[(HF AR IE) W 96 -5-(2,6- - FURIE)-7-H1 E-3-
B-2,3- A -SH-WEMR[3,2-a] S E-6-FRIE LB (2¢): YLK

Ar o
Et0,C
| f/ﬁj
N
CO,Me
2a~2h

Ar O
EtO,C
2 Jﬁfi
N S
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CO,Me

Scheme 1
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90%, m.p. 176~178 °C; "H NMR (CDCl;, 500 MHz) ¢:
121 (t, J=17.0 Hz, 3H), 2.49 (s, 3H), 3.84 (s, 3H), 4.10~
4.14 (m, 2H), 6.45 (s, 1H), 6.88 (s, 1H), 7.21~7.23 (m,
1H), 7.30~7.32 (m, 1H), 7.36~7.37 (m, 1H); °C NMR
(CDCls, 125 MHz) §: 14.03, 22.71, 52.76, 53.12, 60.80,
108.69, 118.05, 127.60, 129.76, 131.58, 134.46, 135.11,
139.34, 151.85, 155.63, 163.24, 164.79, 165.98; IR (KBr)
v: 3434.6, 1736.2, 1702.8, 1691.0, 1610.5, 1570.7, 1339.4,
1204.5, 1082.9 cm™'; MS (ESI) m/z: 455 [M+H]". Anal.
calcd for C;oHcCILN,O5S: C 50.12, H 3.54, N 6.15; found
C 50.04, H 3.62, N 6.01.

2-[(FF AR R H6) W F 3L 1-5-(3,4- - JRUR HL)-7- T -3
-2,3- A -SH-E M [3,2-a] MR IE -6- FR TR L TR (2d): WK
90%, m.p. 139~142 °C; '"H NMR (CDCl;, 500 MHz) §:
1.19 (m, 3H), 2.52 (s, 3H), 3.84 (s, 3H), 4.11~4.13 (m,
2H), 6.10 (s, 1H), 6.91 (s, 1H), 7.11~7.12 (m, 2H), 7.17~
721 (m, 1H); "C NMR (CDCl;, 125 MHz) §: 13.98,
22.68, 52.81, 54.47, 60.83, 109.29, 117.24, 118.31, 124.25,
124.30, 124.34, 135.86, 139.65, 152.13, 155.78, 163.39,
164.83, 165.97; IR (KBr) v: 3435.6, 1723.9, 1702.2,
1687.1, 1609.1, 1559.3, 1334.9, 1237.6, 1094.9 cm ™ '; MS
(ESI) m/z: 423 [M+H]+. Anal. calcd for Ci9H;4F>N,Os5S:
C 54.03, H 3.82, N 6.63; found C 54.09, H 3.69, N 6.44.

2-[(FF AR B IE) WP H 35 1-5-(3,4,5- = H AR L 7k 3 )-7-
HE-3-%-2,3- & -5 H-WEME[3,2-a] W8 I -6- 2 R £, T (2e):
W 90%, m.p. 135~136 ‘C; 'H NMR (CDCl;, 500
MHz) §: 1.13 (t, J=7.0 Hz, 3H), 2.43 (s, 3H), 3.70 (s, 3H),
3.73 (s, 6H), 3.75 (s, 3H), 4.05~4.07 (m, 2H), 6.01 (s,
1H), 6.46 (s, 2H), 6.83 (s, 1H); *C NMR (CDCls, 125
MHz) 6: 14.09, 22.57, 52.78, 55.53, 56.06, 60.68, 60.71,
104.94, 110.01, 118.03, 134.45, 138.26, 140.02, 151.37,
153.22, 155.88, 163.48, 165.16, 166.09; IR (KBr) v:
3428.4, 1737.6, 1714.6, 1690.3, 1615.8, 1553.5, 1332.5,
1227.5, 1073.9 ecm ™ '; MS (ESI) m/z: 477 [M+H]". Anal.
calcd for C5,H2uN,O4S: C 55.45, H 5.08, N 5.88; found C
55.36, H 4.92, N 6.05.

2-[( TP ARUBR R ) WV Y R )-5-(4- SR ik )-7- R -3 4 -
2,3- & -5H-WE W [3,2-a] M5 e -6- R TR £ TR (26): 1%
90%, m.p. 161~162 °C; "H NMR (CDCl;, 500 MHz) ¢:
1.20 (t, J=7.0 Hz, 3H), 2.53 (s, 3H), 3.86 (s, 3H), 4.10~
4.12 (m, 2H), 6.12 (s, 1H), 6.90 (s, 1H), 7.28~7.32 (m,
4H); *C NMR (CDCl;, 125 MHz) &: 13.98, 22.64, 52.78,
54.85, 60.75, 109.61, 118.12, 128.86, 129.42, 134.73,
137.45, 139.80, 151.81, 155.79, 163.39, 164.91, 165.99; IR
(KBr) v: 3440.7, 1728.6, 1710.3, 1692.8, 1613.9, 1563.2,

1329.4, 1240.8, 1087.1 cm ™ '; MS (ESI) m/z: 421 [M~+H]".
Anal. calcd for C;9H;7CIN,OsS: C 54.22, H 4.07, N 6.66;
found C 54.15, H 4.22, N 6.80.

2-[(FRA IR AR ) W Y K -5-(2,4- — SR 5E)-7- T Ok -3-
§-2.3- LS H-WEME[3,2-a] W TE -6-FRIR LT (2g): LH
90%, m.p. 175~176 ‘C; '"H NMR (CDCls;, 500 MHz) ¢:
1.21 (t, J=7.0 Hz, 3H), 3.79 (s, 3H), 3.86 (s, 3H), 4.11~
4.14 (m, 2H), 6.13 (s, 1H), 6.84~6.85 (m, 1H), 6.92 (s,
1H), 7.30~7.31 (m, 2H), 7.36~7.37 (m, 1H); °C NMR
(CDCls, 125 MHz) §: 13.58, 22.03, 52.96, 54.62, 60.22,
109.90, 117.52, 128.93, 130.78, 139.67, 150.53, 155.39,
159.38, 163.08, 164.74, 165.66; IR (KBr) v: 3429.4,
1729.8, 1710.9, 1694.9, 1610.6, 1565.9, 1328.9, 1204.9,
1082.1 cm™'; MS (ESI) m/z: 455 [M~+H]". Anal. calcd for
C1oH16CLLN,05S: C 50.12, H 3.54, N 6.15; found C 49.97,
H 3.44,N 6.27.

2-[(FH AU R IE) W H i -5-(2,4- — S R 3k )-7- H 3k -3-
4-2,3- -5 H-TBEME[3,2-a] MR IE -6- R TR L TG (2h): SR
90%, m.p. 151~153 C; '"H NMR (CDCls;, 500 MHz) ¢:
1.20 (t, J=7.0 Hz, 3H), 2.50 (s, 3H), 3.84 (s, 3H), 4.11~
4.13 (m, 2H), 6.30 (s, 1H), 6.76~6.80 (m, 1H), 6.82~
6.85 (m, 1H), 6.88 (s, 1H), 7.31~7.35 (m, 1H), 7.17~
721 (m, 1H); "C NMR (CDCls;, 125 MHz) J: 13.83,
22.64,49.97, 52.73, 60.70, 103.87, 124.25, 131.17, 139.61,
152.11, 155.52, 163.18, 164.76, 165.97; IR (KBr) v:
34313, 1722.2, 1700.2, 1689.1, 1602.7, 1554.4, 1331.9,
1230.8, 1090.5 cm™'; MS (ESI) m/z: 423 [M+H]". Anal.
calcd for C;oH;¢F,N,0s5S: C 54.03, H 3.82, N 6.63; found
C 54.20, H4.01, N 6.43.

1.3 L&MW 4 BIER

ET (RIS RIS TR 50 mL F ke
i, 5= 2d 1 mmol, HE4L 0.15 g (1 mmol), W%
0.09 g (1 mmol)¥# T 60 mL HEEH, [FI3 24 h, TLC Ml
2 ORI O, A5 b SN IR 28 U A, TR E A
URIFFI AR 10 01 B G PR 408 ZBRiR &
W, BB M ReAEAE 0.15~0.25 Z ()4 4.

AR IRIE-1, 7" 2,3 T -5(3,4- U ROR
J£)-2,3,2",3",4" 5"- 75 & - LH-W5] W -3- 53 -2'- ik 1%y -3'- 33 -
2"-(BEME T [3,2-a M I )-6"-JR R iR (4): WH 40%, m.p.
221~222 “C; 'H NMR (CDCl;, 500 MHz) 8: 1.12 (t, J=
7.0 Hz, 3H), 2.16 (s, 3H), 2.43 (s, 3H), 3.26 (s, 3H), 3.50
(t, J=8.0 Hz, 1H), 3.71 (t, J=8.5 Hz, 1H), 3.99~4.06 (m,
2H), 4.93 (t, J=8.5 Hz, 1H), 5.80 (s, 1H), 6.85 (d, J=7.5
Hz, 1H), 7.05~7.11 (m, 3H), 7.18 (t, J=9.0 Hz, 1H), 7.29
(s, 1H), 7.69 (d, J=7.5 Hz, 1H), 8.20 (s, 1H); °C NMR
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(CDCls, 125 MHz) §: 13.99, 22.67, 34.96, 49.52, 50.92,
52.15, 54.41, 60.66, 69.58, 78.72, 107.52, 110.28, 122.15,
122.63, 128.83, 130.99, 141.96, 152.52, 157.64, 165.04,
169.25, 169.92, 175.59; IR (KBr) v: 3476.0, 1740.2,
1718.7, 1710.2, 1695, 1620.3, 1547.0, 1494.9, 1469.9,
1386.9, 1236.5, 1174.7, 1086.0 cm . Anal. caled for
CaoHp6F,N4O6S: C 58.38, H 4.39, N 9.39; found C 58.30,
H 4.32,N 9.49.
1.4 L&Y 4 RIREHBINE

PEHUK /N 0.42 mm X 0.14 mmX0.11 mm FIFEE
pnAE T X Z AT b, T2932) K P& A &
FAOALR) Mo Ka $126(A4=0.071073 nm){E g N SH4E4S,
WCERATI B, H w-20 75K, 18 1.6°<6<25°3[H
W—7<h<12, —13<k<13, —16</<13, I 4464
AR STATIHS R [Rin=0.0405], 2564 A4 m] WL si[7>
20(1)], AHBRERIEIIL Lp N TALIE, JEERmik
RE. dn ARG R R, AR R 7 1 AR R A
F S A 5N —FelE1E, H SHELXL-97 F2)7%f
Fy AT RESRAF AR AR T AR bR & ) St S 4, AT
HZE{H Fourier & AIHEISTHA AR, "SI ARFRFI %
] [F) PR B2 DR 2 5 5, (RAS S IE. &1
F| R =0.0603, wR,=0.173.

2 HER5IHL

21 BHRUEYEIRIES R

H b= IR, NMR 176250 A1 o 1A 45 4.
BLUAF=H) 2b A BIHEAT 43 AT, Jee iRl 1 2a~2h 1)
AP T Ny Z B, WAsHE R4y 2.3, EIR i, £
3434 cm ' PRI B — AN S8 (R0, S C=O 4
PR f5 400K (1726.8 A1 1713.6 cm™ '), TMfE 1726.84
1713.6 F1 1695.0 cm " BRI 431 HH B — AN i PO MR g i
I3 VA JE REREFIE M 2 B JIZ 1Y) C=0 4Rz, 1613.7
F11570.7 em ™' 43 B0 & T BRI 5T B IR C=C s
Pe5h. 76 "H NMR KW, 6 1.18 F1 4.07~4.14 ({13145
WAJE T 2583 BN AL, 6 2.53 H@ T 51
W RAHE ) T, 6 3.83 VAR T AU, 105 & 80
J 6-C(MT Z B 30 2) I AUTEVE N TH NMR 3 F 73 H A
PIEE, IERATTX 2b /E T HSQC (LI 1).

ME TR DL A 6 6.15 )8 T 6-C (PC fL2 A
¥ h 0 55.46) R HHE, 0 6.88 HJE T 22-C (PCAb2: A
Bl o 117.76) LIIGHAL, 6 7.28~7.32 X NT 17-C, 19-C
F118-C (PC AL R 5393 6 128.55 FiT 128.72) - HIA,
§ 7.35~7.37 XN 16-C Fl 20-C (°C =iy o
127.89) LA BEES 2b WA 8 DNERREAHIE, R

|l

=100 ©

150

Il LI i“\

T T T T T T T

7 6 5 4 3 2 1

1 1L4%) 2b [f) HSQC %
Figure 1 The HSQC spectrum of compound 2b

SRAERE HMBC 3 LM, W& 2. IWEAATE ) PC
Akl 6 164.97 BRI 115 6 4.04~4.14,2.53 F16.15
AR FAFAEE R, )8R 11-C; [FELAT IS H 9-C
55 23-C Bk 853 0k 6 163.30 F1165.97. ARYET7 7
W 6-C FARIERRARDE, Al E IS H 10-C HIAk2EA7
¥k 6 138.94. )\ 22-C EMGE ARG IR, a4
Gy & 8-C AL 2RI Rl 6 139.97. R & =
AERIE P, BT 1-C AT 3-N [ g AL, AL A
2-C 5 4-C K43, HAHN 6 110.01; M 15-C &z
FEAHOCIEBLRT AN, 2B RE R 6 151.35 MIfE 52T o6
155.70 1, &M HTHIHET 2-C, MEHE A 4-C. ZiALL
LT, EEE AR DG, Scheme 2 TR,

— 50

— 100 ©

mw«M L

. - 150

B2 {459 2b () HMBC i
Figure 2 The HMBC spectrum of compound 2b

EAFE RN, Acheson 5B 70 HAUA R,
M Scheme 3, AT IFIRIMERT 5 %, 57T B 12—
R S Y U SRR AL S5 T AN IEEME AL 5 ) 6,
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Scheme 2

KEARSCHR =R AR . HERR A % 3a~3h 1)
ATReE, BATEAE B PP I A, R TC AR,
BATEFAHEFET 2b () HMBC %, kI 25-C A5
23-C A KSR H AT 22-C 1), X BRFFA 2a~2h (1)
gER, TR AR 3a~3h, WS IERRAS P AL A DG U,

H
N
@[ =S + Me0O,C—==—CO,Me
N
H
5

ool XL
N
Refl
e @[ s

N
Cr s
WGOQMe

(@]
7
Scheme 3

23 kEWM A MERRBIKREY

LAY 2a~2h 5% 3a~3h 4 )8 T o, ANHURI 3R
SRS, HIEEET T 1,3 AR N R A g AL o
&Y, EAEE 2a~2h 5 3a~3h Z TGN LIRS,
A4, DAL T A 6™ 40 4 7 JEE 40 A2 2a~2h IE 2 3a~3h.
FEINBE RN, e 21 5 WUEA R 1 56 SN AR J T i i S7.
B AA(Scheme 4), AR5 HE B 3K, 2d @k
1,3 AR IS AG 24 5 4 (90 T 308 CaoHpsFaN4O5S,
M,=596.60, fnikE T =R}dh R (Triclinic), “F[AI#E P-1,

S %: a=1.0169Q2) nm, 5=1.12113) nm, c=
1.3589(4) nm, o = 100.768(2)°, B = 107.424(6)°, y =
101.875(2)°, ¥=1.39439(6) nm®, Z=2, D,=1.457 glem®, 7%
T BB R gl 0.443 eeA73, BRI —0.533
e A7), TEALEY) 4 1SS R (B 3), WA A
TEWANR 1, A 2-FRBENGIIRER L itk s e B4 RTEE e -
[3,2-a] — S e IR R — > R EE R, XA ) H SRR
7 HMBC SEER&5 R, MERgBEEAN(4)/C(20)/C(19)/C(16)/
CQ2)I L M5 B XM % . 2-F2 KL IR [C(22)-C(29)/
NQ)JLF 458, 25 S5 -1 B9 12 10 ) 2R 25 2k
0.0030(3) nm. WEMEIE[3,2-a] —EMEE IR AL — A1
W, LR BEREER[S(1)/C(7)/N(1)/C(15)/C(16)] R HLF- i #4
%, SRR %P IR RS 0.0013(3) nm,
SUMEIEFR [ N(1)/C(7)/N(2)/C(5)/C(4) IEAAE—AFifi L,
5 BT B AT TR B B9 8 0.0019(4) nm.

B3 a4 1ALt

Figure 3 The skeleton structure of compound 4

{EAF— 302, M T 2SR T [l T e b Il
JBNE, - DRI T AR R R A I S B s B R R R X
WA 4 (1 RLH) (Scheme 4K, T LLHENT SN
Yy Z R 2d FH R fi ST A AR A A

Scheme 4
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