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Microwave Assisted Synthesis and Anti-HIV-RT Activity of Diaryl
Benzo[1,3]thiazin-4-ones

Feng, Junna®’ Li, Xiaohui® Shao, Jie” Zhu, Mo*
Li, Yan“ Chen, Hua™* Li, Xiaoliu™*
(“ Key Laboratory of Chemical Biology of Hebei Province, College of Chemistry and Environmental Science,
Hebei University, Baoding 071002)
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(“ College of Sciences, Agricultural University of Hebei, Baoding 071001)

Abstract A series of novel diaryl benzothiazin-4-ones were designed and synthesized by the three-component one-pot cy-
clocondensation of pyrimidinamine, aromatic aldehyde and thiosalicylic acid under microwave irradiation for 10 min. The
reaction has the advantages such as short reaction time and simple operation. The structures of the newly synthesized com-
pounds were confirmed by IR, NMR, MS spectra and elemental analysis. The compound 2-(2,6-dichlorophenyl)-3-(4,6-di-
methylpyrimidin-2-yl)-2H-benzo[e][ 1,3 ]thiazin-4(3H)-one (10c) could effectively inhibit HIV-RT activity with the ICs, value
of 8.38 pumol+L ™", the others showed middle RT inhibitory activity.
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T U0 A T 1 4 32 953, BT RT B RIXAN AR 45
BRGNS, SEUT NNRTI 25259104514
ZREVE, R I T HIV 255 B T HL4.
WEME B -4- T S — 25 N AT S %57 1 HIA Bk %
AP Herp 2,3-( 95 3E)-1,3-MEME ot -4 A R A A%
HRFESRBHNHIFTI(1~4, B 1), BF RGP HIV iE
PERIEFRPECT, Mo REM, N-3 Armeng 5L 5] NI
%ﬁ%%%mmﬁ%ﬁﬂ?ﬁ*£A%mmf%E
PRI SR I I R -4 e — 2R 2 R U,
ez B AN, Pt srgh e, sl
Ul & ARl SR tE, EEPT HIV W 8R0E M 26 )
. RS NG S FIMERR bt -4-BH (NI P Bt 25
REEN) BBy, G5 K 5 eI e -4- TR S ABL, HL LA B (1) — 5%
BATEY B BT PUnE G, B oM mmE s
IAFTE S B o 7 K M, Rk, BT A T
RAVHTI 5 BRI 1,3-MEE b -4-FRATA ) 10a~10e
Al 11a~11e (Eq. 1), IR TS AW HIV ¥4

ST ) 75 1
CH3 i 1 \Q
5
1 X'= x2— F aR=H
2 X"=x?=Br b:R=CH;,
3 X'=x2=cl

4 x'=cl,x%=F

Bl1  HA RAFHTHIV R R R 57 FEMEME () ft-4-Hd (1~
5)

Figure 1 Diaryl substituted thiazolidin-4-ones and thiazinan-
4-one (1~5) with excellent anti HIV activity
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Reagents and conditions: (1) 6 (1.2 equnv) 7 or 8 (0.5 mmol), dry
toluene, M.W., 120 C, 5 min; (2) 9 (2.0 equiv.), DMAP (0.2 equiv.),
DCC (2.0 equiv.), dry toluene, M.W., 120 C, 5 min
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TR WS (R ™), 2 I ot -4 Ak B D I 5 R
Xﬁﬁﬂ&i;“m” BATHILLTTBE 6a~6e. MENEL 7 5L 8

FIBAIK IR 9 NG R, 72486 71 NN'- 30 O R fik

TP RE(DCC) R TR 4- — H R FE ML nE (DMAP)HI1E
T, SRS 120 C N 10 min 58] 7 55 5 2K ek
Bi-4-FRATAY 10 F1 11, BT RIS FE P A KR 2
BI5GB ER, ITvEAE DT I, DRI R
ﬂ‘]ﬁﬁ*ﬁ*ﬂrﬁﬁ%ﬂﬂttiﬁﬁT%T%ﬁ FEufhE 5 L R

D RAVK IRV E N 1.2 0 1.0 1 2.0, [FK,
ﬁfiﬁ“ BT, RIS R R &, Rk R B
5 min, UMEWIIE RISy, 0GRS &=, A
Rk K DCC Hl DMAP, FEAMINTEAK A, g4k
W RN 5 min. 24P 2,6- ) 2K A R, R
FEEBG(20.3%~31.2%), XAAES 2,6 KR TF1E
R ARSI I, 2 mT BEAS SR s %, B H
FrAb&4 10 111 3@id '"H NMR. *C NMR. IR. MS
FIITCER M E 45 4.
1.2 L& HIV-RT #0555 RN

k&%) 10a. 10b. 10c. 10e. 11a. 11b I 11c &
it HIV-RT iR & (HIV-RT kit)? B 7 B 503 Pk,
&1 ab NMHPERT R, S5 5 W3R 1. SE PR L&
W10 IS M5 LF, 1Cs {8 8.38 pumoleL ™', H 41k
S8 BoR B P HIV-RT H#IHNEYE. Frili-&9i)
TSR T BA XTI 4b, $E7R DA I MEE b -4 3 Ry
RO, AT EM b -4-FR 3L, TTREAFIT 5 R4k
EYIH) HIV 1557 E . RO R 2 HT(SAR)E
R, 4K FEMERR fi-4-BHIA b N-3 £ ymsng Zi, H C-2
A7 2,6- —FRFER 5] N(10¢ F1 11¢) 5 5B 1) 3% 14 S 2
PEm, R C-2 47 2,6- — x5 B H B O R (R I L R
#£1 14L& 10a. 10b. 10c. 10e. 11a. 11b i 11c ff] HIV-RT
v 1
Table 1 HIV-RT kit assay for compounds 10a, 10b, 10c, 10e,
11a, 11b, and 11¢

e ICso/(pmoleL ™1
10a 42.75+2.74
10b 56.251+2.68
10c 8.38+0.97
10e 342941.49
11a 40.14+1.27
11b 44.124+1.06
11c 24.73+2.05
4b 0.98+0.07
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3 S
3.1 UE5HF

WA AN EE CEM A& 272 Discover
S-class; #HEFEHRERE i BRUKER AC-P600 (600 MHz)7
RESEHRAC 5, TMS NN bR, JFRiG(ESHA Agilent
G6300 &5 7 B BUAH o3 15 16 G 5 2041 B H 25 [
Varian 2 &) 24272 ] Varian-640 B4 40 AMCN & TR AT
Fl HERAEUS (CHNO, rapid) % 762 73 H14%; # A
SGW X-4 Al A GRS THAR R ) 5E ; D% B2
BioRad 3550 MEgARACINE; #EZE AL (200~300 H)
Nl 2 E MR (TLC, GF254) T S e b ) A=,
A LA it HARGRI A 2 i 4l To KRI85 4 0
TPFACHR, KO IR ZEIRIK.

3.2 LWHE
3.2.1 R EBRIZ-4-BALT A 4 b9 & k8 ik

B I5ERE 6 (0.6 mmol)FIEENE % 7 5% 8 (0.5 mmol)
IIAF] 10 mL sk S S8 R, 0 1 mL Jo7K B RS
filt, 120 CHliAES M 5 min. T IR R IR
K82 9 (1.0 mmol). 206 mg (2.0 equiv.) N,N- "3 L3
B I EfE(DCC)F 12 mg (0.2 equiv.) 4-—H gLtz
(DMAP), #Min 1 mL Jo/K R, 4k%4E 120 CHlup4m s 5
min. MR E, AEERE, WERE NN-2HRE
FNR(DCU), FEAEHEBH A 20 mL CH,Cl,. KK
FBRERE AN KA 2hK vk, AU T K BRR B:
T S, WERR VAR, Bk B A CURE A V(A
W) : MR =2 1~1: 114 EE3 Bt ew
10 5% 11.

2- IR Jk-3-(4,6- — I FEmE g 23 )-2 - 1,3- 9K Jf 19E R
bt -4- B (10a): ([ &, 73 61.8%. m.p. 159.8~
161.2 °C; '"H NMR (600 MHz, CD;0D) §: 8.14 (d, J=7.8
Hz, 1H, Ar-H), 7.49 (d, J=7.8 Hz, 2H, Ar-H), 7.07~7.23
(m, 6H, Ar-H), 6.93 (s, 1H, CH), 6.74 (s, 1H, CH), 2.36 (s,
6H, CH;); “C NMR (150 MHz, CD;0D) 4: 168.2, 163.8,
159.7, 139.0, 134.9, 132.6, 131.2, 129.3, 128.1, 127.8,
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127.5, 127.2, 125.9, 117.0, 62.2, 24.0; IR (KBr) v: 1677
(C=0) cm '; MS (ESI) m/z: 371.0 ((M+Na]"). Anal.
caled for C,0H7N;0S: C 69.14, H 4.93, N 12.09; found C
69.30, H 5.07, N 11.98.

2-(2- A HE)-3-(4,6- — F HEmEnE 2-FE)-2H-1,3-K I
WER Gt -4-B(10b): I EEE, =3 70.2%. m.p. 195.0~
196.3 °C; '"H NMR (600 MHz, CD;0D) : 8.37 (d, J=7.8
Hz, 1H, Ar-H), 7.41 (d, J=7.8 Hz, 1H, Ar-H), 7.10~7.35
(m, 5H, Ar-H), 7.08 (s, 1H, CH), 7.04 (t, J=7.8 Hz, 1H,
Ar-H), 6.81 (s, 1H, CH), 2.41 (s, 6H, CH;); >C NMR (150
MHz, CD;0D) d: 168.3, 164.1, 159.7, 136.8, 133.8, 132.8,
131.7, 130.9, 130.0, 129.1, 128.8, 127.6, 127.3, 126.5,
126.1, 117.5, 59.2, 23.9; IR (KBr) v: 1670 (C=0) cm ';
MS(ESI) m/z: 4054 ([M + Na] "). Anal. caled for
C,0H4CIN;0S: C 62.90, H 4.22, N 11.00; found C 62.94,
H4.31,N 11.08.

2-(2,6- E A FE)-3-(4,6- - FHEEmENE-0-FE)-2H-1,3-
I BE R Lt -4- T (10¢): [ Ll f&, 72% 20.1%. m.p.
183.5~184.9 C; "H NMR (600 MHz, CD;0D) §: 8.29 (d,
J=17.8 Hz, 1H, Ar-H), 7.61 (s, 1H, CH), 7.42 (t, J=7.8
Hz, 1H, Ar-H), 7.25~7.29 (m, 2H, Ar-H), 7.18 (d, J=7.8
Hz, 2H, Ar-H), 7.05 (t, J=7.8 Hz, 1H, Ar-H), 6.72 (s, 1H,
CH), 2.32 (s, 6H, CH;); *C NMR (150 MHz, CD;0D) ¢:
167.5, 164.8, 158.5, 136.5, 135.9, 132.6, 131.7, 131.6,
129.7, 129.2, 127.9, 126.5, 125.9, 117.6, 60.5, 23.5; IR
(KBr) v: 1664 (C=0) cm™'; MS (ESI) m/z: 439.2 (IM+
Na]®). Anal. caled for CoH;sCI,N;0S: C 57.70, H 3.63, N
10.09; found C 57.59, H 3.71, N 10.16.

2-(2-5-6-FAKE)-3-(4,6- — H R WA g -2-F%)-2 H-1,3-
IR FEME R fE -4- B (10d): B E A, 723 30.5%. m.p.
237.0~238.0 ‘C; '"H NMR (600 MHz, CD;0D) 6: 8.34 (d,
J=17.8 Hz, 1H, Ar-H), 7.16~7.38 (m, 4H, Ar-H), 7.15 (s,
1H, CH), 7.10~7.13 (m, 1H, Ar-H), 6.82 (t, J=7.8 Hz,
1H, Ar-H), 6.79 (s, 1H, CH), 2.38 (s, 6H, CH;); °*C NMR
(150 MHz, CD;0D) d: 168.1, 164.0, 162.0, 159.7, 134.3,
133.8, 132.3, 131.0, 129.5, 129.0, 126.9, 126.1, 125.7,
125.2, 117.4, 115.6, 58.0, 23.8; IR (KBr) v: 1677 (C=0)
cm '; MS (ESI) m/z: 423.4 ((M+Na]"). Anal. calcd for
C,oH,5CIFN;0S: C 60.07, H 3.78, N 10.51; found C 60.12,
H 3.86, N 10.54.

2-(WR-2-3E)-3-(4,6- — F L ms g -2-J8)-2 H-1,3-2K IF
WEIE FE-4- (10e): B EE A, =2 60.5%. m.p. 168.5~
170.5 °C; '"H NMR (600 MHz, CD;0D) : 8.29 (d, J=7.8
Hz, 1H, Ar-H), 7.35 (t, J=7.2 Hz, 1H, Ar-H), 7.26 (s, 1H,
Furan-H), 7.21~7.23 (m, 2H, Ar-H), 7.05 (s, 1H, CH),
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6.83 (s, 1H, CH), 6.28 (d, J=3.0 Hz, 1H, Furan-H), 6.16
(s, 1H, Furan-H), 2.45 (s, 6H, CH3); BC NMR (150 MHz,
CD;0D) d: 168.2, 163.1, 159.1, 150.7, 142.4, 134.4, 132.7,
131.2, 128.9, 127.5, 126.0, 117.0, 110.5, 109.7, 56.5, 24.0;
IR (KBr) v: 1681 (C=0) cm™'; MS (ESI) m/z: 360.7
(IM+Na]"). Anal. caled for C;sH;sN;0,S: C 64.08, H
4.48, N 12.45; found C 64.02, H 4.52, N 12.56.
2-RHE-3-(4,5,6- = F LW E -2- )2 H-1,3- R FHE IR
Bt -4-W (11a): A EFE A, =% 76.3%. mp. 173.0~
174.5 °C; '"H NMR (600 MHz, CD;0D) §: 8.21 (d, J=7.8
Hz, 1H, Ar-H), 7.57 (d, J=7.8 Hz, 2H, Ar-H), 7.15~7.30
(m, 6H, Ar-H), 6.90 (s, 1H, CH), 2.44 (s, 6H, CH3), 2.19
(s, 3H, CH3); *C NMR (150 MHz, CD;OD) J: 166.0,
163.8, 156.9, 139.1, 134.8, 132.5, 131.1, 129.4, 128.0,
127.8, 127.5, 127.3, 125.9, 124.1, 62.4, 22.5, 13.7; IR
(KBr) v: 1673 (C=0) cm'; MS (ESI) m/z: 385.4 (IM+
Na]®). Anal. caled for C,;H;oN;OS: C 69.78, H 5.30, N
11.63; found C 69.73, H 5.45, N 11.56.
2-(2-F R HE)-3-(4,5,6- = F HL ms g -2-F)-2H-1,3- 2K
I WE W b -4- B (11b): 1 B [E AR, P23 74.2%. mop.
197.6~199.2 “C; '"H NMR (600 MHz, CD;OD) &: 8.35
(dd, J=7.8, 1.2 Hz, 1H, Ar-H), 7.43 (d, J=7.8 Hz, 1H,
Ar-H), 7.32~7.35 (m, 2H, Ar-H), 7.25~7.27 (m, 1H,
Ar-H), 7.12~7.15 (m, 2H, Ar-H), 7.05 (t, J=7.8 Hz, 1H,
Ar-H), 6.99 (s, 1H, CH), 2.42 (s, 6H, CH3), 2.17 (s, 3H,
CH;); “C NMR (150 MHz, CD;OD) §: 166.1, 164.1,
156.8, 136.9, 133.8, 132.7, 131.7, 130.8, 129.9, 129.0,
128.9, 127.6, 127.5, 126.5, 126.1, 124.7, 59.3, 22.5, 13.7;
IR (KBr) v: 1670 (C=0) cm™'; MS (ESI) m/z: 418.9
(IM+Na]"). Anal. caled for C,;H;5sCIN;0S: C 63.71, H
4.58,N 10.61; found C 63.59, H 4.67, N 10.49.
2-(2,6- R A HE)-3-(4,5,6- = I L mE g -2- KL )-2H-
1,3- 2K FF e S -4-Fi(11e): AR, 7% 20.3%. m.p.
218.0~220.0 C; 'H NMR (600 MHz, CD;0D) 6: 8.28 (d,
J=17.8 Hz, 1H, Ar-H), 7.60 (s, 1H, CH), 7.40 (d, J=7.8
Hz, 1H, Ar-H), 7.24~7.27 (m, 2H, Ar-H), 7.18 (d, J=7.8
Hz, 2H, Ar-H), 7.05 (t, J=7.8 Hz, 1H, Ar-H), 2.32 (s, 6H,
CHj3), 2.09 (s, 3H, CH;); *C NMR (150 MHz, CD;0D) ¢:
165.3, 165.0, 155.6, 136.6, 135.9, 132.5, 131.8, 131.6,
129.7, 129.3, 129.2, 128.0, 126.4, 125.8, 124.7, 60.4; 22.0,
13.7; IR (KBr) v: 1670 (C=0) cm™'; MS (ESI) m/z: 453.0
(IM+Na]"). Anal. calcd for C,H;;CI,N;0S: C 58.61, H
3.98, N 9.76; found C 58.63, H 4.01, N 9.82.
2-(2-F-6- 5 FK FE)-3-(4,5,6- = H e mE g -2-FL)-2H-
1,3- 2K e S -4-F(11d): (A A4, 722 31.2%. m.p.
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204.3~206.2 'C; '"H NMR (600 MHz, CD;0D) 6: 8.32 (d,
J=7.8 Hz, 1H, Ar-H), 7.35~7.38 (m, 1H, Ar-H), 7.28 (d,
J=7.2 Hz, 1H, Ar-H), 7.11~7.20 (m, 3H, Ar-H), 7.11 (s,
1H, CH), 6.82 (t, J=9.6 Hz, 1H, Ar-H), 2.37 (s, 6H, CH,),
2.14 (s, 3H, CHs); C NMR (150 MHz, CD;0D) §: 165.8,
164.0, 162.1, 156.8, 134.4, 133.8, 132.2, 131.0, 129.4,
129.1, 126.9, 126.1, 125.7, 125.3, 124.6, 115.6, 58.0, 22.3,
13.7; IR (KBr) v: 1679 (C=0) cm'; MS (ESI) m/z: 436.9
([M+Na]+). Anal. calcd for C,;H;;CIFN;0S: C 60.94, H
4.14,N 10.15; found C 65.04, H 4.20, N 10.18.

2- (WK IR -2-3%)-3-(4,5,6- = F J ms g -2- 3k )-2 F-1,3- 5%
I WE W v -4- T (11e): 2% €8 [ 4, P22 77.8%. m.p.
212.0~214.0 “C; '"H NMR (600 MHz, CD;0D) ¢: 8.21
(dd, J=8.4, 1.8 Hz, 1H, Ar-H), 7.27~7.30 (m, 1H,
Furan-H), 7.15~7.20 (m, 3H, Ar-H), 6.88 (s, 1H, CH),
6.23 (d, J=3.0 Hz, 1H, Furan-H), 6.10 (q, J=1.8 Hz, 1H,
Furan-H), 2.40 (s, 6H, CHs), 2.14 (s, 3H, CH3); C NMR
(150 MHz, CD;0D) 6: 166.0, 163.0, 156.4, 150.9, 142.3,
134.3, 132.5, 131.1, 129.1, 127.5, 126.0, 124.1, 110.5,
109.7, 56.7, 22.6, 13.7; IR (KBr) v: 1668 (C=0) cm ';
MS (ESI) m/z: 3748 (IM+Na]'). Anal. caled for
C1oH7N30,S: C 64.94, H 4.88, N 11.96; found C 64.85, H
4.97,N 11.99.
3.2.2  HIV-RT #pH] & M) %,

Pt HIV-RT 3 RIS 002 B IR =) ) S [
R BAGTE, BREEE R R SEER R T
SEIGEAE AR KA 2B RS- R R
(ANTPs)  FH 22 s 05 T i) 4D 08 2 g TR AR 40 o 750 P S
A DA B X AR 2 L 37 CHEIR 1 h
J&, PRSI B A S PUAE R B A BT
BRMTP) b, BAENER 0 50 S5 55 MR =
EAGS, EWEINCH ANTPs 82 32 fLik B, H
VeI F R P ANTPs, [ MTP o A\ o i -
AT (DIG-POD), b 2T ALAR ERI#E DIG Fric i)
dNTPs 54i-DIG-POD $ifksi&. Pk 4s & MHi-DIG-
POD, 7 MTP H I N AR YI(ABST), &3 A
(AT BB AN A (1 S S, T8 BEARAYAE ODaos um
TUERE IR AR, B SR 5 BT 0 S A M R
TEEE. B A RS M SR A X

P /%o =[1— (FF i 20 ODygs /2 FIZH

ODp5 )] X 100%
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