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Synthesis and Biological Activity of Novel 4-Methyl-3-substituted-
phenyl-2-benzoylimine Thiazolines with Hydantion
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Abstract Novel N-benzoyl-N'"-phenylthioureas containing imidazolidine-2,4-dione were prepared from substituted benzoyl
chlorides via isothiocyanate formation followed by treatment with 5-(4-aminophenyl/benzyl)imidazolidine-2,4-dione. The
base-catalyzed condensation of thioureas with bromoacetone was carried out in the presence of triethylamine to afford the
corresponding 4-methyl-3-substituted-phenyl-2-acylimine thiazolines in moderate to good yields. The corresponding thia-
zolines were characterized by IR, '"H NMR, HR-ESI-MS spectroscopic data and X-ray diffraction analyses, and the mechanism
of thiourea reacting with bromoacetone was re-confirmed by the X-ray structures of compounds 3g and 4g. The thiazolines
were evaluated their biological activities, and some of them exhibited significant activities such as compounds 3i and 4q hav-
ing 82.6% and 100% mortality against P. xylostella at the concentration of 200 mg/L, 4n having 82.6% inhibitory rate against
S. scleotiorum at 50 pg/mL, and slight but not significant herbicidal activities.
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Scheme 1  Synthetic route of title compounds
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Figure 1 X-ray structure of compounds 4g (A) and 3g (B)
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Figure 2 The four local possible conformations of thiazolidene-

2-acylimine moiety
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Figure 3  The reaction mechanism of acylthiourea with bro-
moacetone
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Table 1 The herbicidal activities (inhibition rate/%) of compounds 3 and 4 (100 pg/mL)

Compd.  B. campestris E. crus-galli Compd.  B. campestris E. crus-galli Compd.  B. campestris  E. crus-galli
3a 0 0 30 0 10 4n 3 0
3b 0 10 4a 0.3 5 40 0 0
3c 1 5 4b 8.9 0 4p 3 0
3d 0 5 4c 5.6 0 4q 20.4 0
3e 9.3 15 4d 0 5 4r 12.8 0
3f 0 0 4e 7.8 5 4s 7.5 10
3g 7.6 10 4f 7.2 5 4t 5.4 5
3h 0 5 4g 9.6 5 4u 0 5
3i 0 5 4h 40.9 5 4v 11.7 10
3j 5 0 4i 3 0 4w 0 5
3k 0 5 4j 0 0 X, 40.4 5
31 35.2 5 4k 0 10 X, 2.7 30.0
3m 0 5 41 2.6 0 Glyphsate 73.2 21.5
3n 12 5 4m 23.5 5

K2 ALEY 3 A4 XF 6 BRI B 0 B S HEE0HI R /%) (50 pg/mL)
Table 2 The fungicidal activity (inhibition rate/%) of compounds 3 and 4 against plant fungus (50 pg/mL)

Compd. F. oxysporum A. Solani S. scleotiorum B. berengeriana C. arachidcola F. graminearum
3a 16.7 16.0 21.1 25.5 40.0 39.3
3b 13.3 12.0 27.6 19.6 46.7 25.0
3¢ 13.0 15.8 50.0 154 23.1 50.0
3d 17.4 15.8 37.0 26.9 23.1 53.6
3e 16.7 20.0 26.3 19.6 333 46.4
3f 17.4 21.1 32.6 38.5 15.4 64.3
3g 17.4 31.6 50.0 38.5 15.4 64.3
3h 16.7 16.0 26.3 17.6 20.0 429
3i 13.3 12.0 23.7 25.5 333 46.4
3j 134 31.2 42.5 24.5 223 347
3k 304 21.1 435 57.7 30.8 357
31 11.1 12.5 32.6 14.3 15.4 10.3
3m 11.1 18.8 76.1 14.3 15.4 10.3
3n 222 18.8 21.7 14.3 15.4 13.8
30 60.9 21.1 39.1 50.0 30.8 64.3
4a 13.3 20.0 23.7 19.6 40.0 28.6
4b 17.4 15.8 435 154 30.8 50.0
4c 13.0 15.8 39.1 26.9 30.8 50.0
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Compd. F. oxysporum A. Solani S. scleotiorum  B. berengeriana  C. arachidcola  F. graminearum
4d 21.7 15.8 37.0 11.5 38.5 50.0
4e 11.1 18.8 63.0 214 154 20.7
4f 11.1 12.5 78.3 35.7 23.1 17.2
4g 16.7 20.0 28.9 19.6 46.7 42.9
4h 22.2 12.5 54.3 14.3 154 13.8
4i 16.7 12.5 37.0 14.3 154 10.3
4j 21.7 21.1 32.6 30.8 23.1 46.4
4k 11.1 18.8 30.4 14.3 23.1 10.3
41 13.0 26.3 50.0 154 23.1 32.1
4m 22.2 18.8 73.9 21.4 23.1 10.3
4n 22.2 18.8 82.6 14.3 154 13.8
40 47.8 21.1 435 23.1 30.8 32.1
4p 16.7 18.8 45.7 14.3 30.8 13.8
4q 11.1 12.5 60.9 35.7 23.1 17.2
4r 16.7 12.5 54.3 14.3 154 44.8
4s 11.1 18.8 65.0 14.3 154 13.8
4t 11.1 25.0 54.3 14.3 23.1 10.3
4u 11.1 18.8 63.0 28.6 30.8 13.8
4v 16.7 25.0 50.0 14.3 30.8 13.8
4w 34.8 36.8 47.8 38.5 30.8 53.6
X 11.1 31.3 56.5 214 23.1 17.2
X, 11.1 18.8 39.1 21.4 23.1 10.3
Carbendazim 100 44 100 97 8 100

1.23 oy i REH®

AR 4 T SC P25 3 T 3 % R X A 44 B (Helicoverpa
armigera)~ L KUWE(Ostrinia nubilalis) /N (Plutella
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HUEE, ISR BN (A IR B ARt R DG IR A5 3
(K] 4-FFBE-4-J -3 - 2R -2 Ok WU JicE L L 4- 32K
Be-2- TV SRR AT TR HUEME RN, S5 3k 3
Fi. g5RKW, (EWXR R(Mythimna separata)~ 1
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AHUEYE, ALY 3b, 4F XNk A R I R
TETE, H 31 A 4q 0T/ NSRRI B R S T, B
I E 51 200 A1 100 mg/L I3 #4155 et
P LA IR A b, TR HRURIIF R v 1 A B R G, X
FRAR L T R R )y o 2% v 1 Y 2 B AIG, /g
B R S TR B T ORRRE iy, I T R AR ) 21k
MV R IR T 2- P TV g MR PR R EA o 3% HRY A 7 AR T S
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DPX 300 MHz #Z i 3EHR1%, TMS NP kR, DMSO-ds N
71; Thermo Scientific LTQ Orbitrap Discovery JFiifi{X
(HR-ESI-MS); Bruker SMART CCD X $I£ATHMY. Z&
SEUG BT R AR EATRE R CON T B AL A R A B AR
(200~300 H), Fr a0y = sk H o3 #r 2, ok
T TV I
2.2 rhEfk 1a, 1b FELEFHK 2a~2z BIE X

HE {4 1a, 1b FIBEILERIR 2a~22 2 HEHT SOV
A, EATH mop., 'TH NMR ¥ 5 SCih— 332,
23 &3 M4 MERBEE

7E Ny 4597 R ) 100 mL = B JEFH 2 B 2
mmol FEEERR AR &4 2, 4~6 mmol 1) Et;N DA 25 mL
VAT, $EEEIE ARSI 2 mmol YR B 25 mL P FRIE
T, TN 5E BN B RS 30 min % 1 h, TLC [ 571
V(CH,CL) : V(CH;OH)=8 : 1[# & 2 5RI 2, [l
7 J5 R RERAE BT 702, i/ R TR e B AT
FHE A, HAih &4 3a~30, 4b~de, 4g~4i, 41,
4n, 40, 4r, 4v, 4w, X, y\& X5 ﬁjﬂ%lﬁﬁ@i%”%

7E 100 mL 5 [ [F JEHEHE A 2 I 1 mmol 4b &4
3,30 mL “EANLLIZ 0.1 g X ZERERR, HtPHiaiis
THE 65 CRMZ) 1 h, TLC[#7: V(CH,Cl,) :
V(CH;O0H)=38 : 1]k 2 J5RHE &, [ AR R
ARAE 25 mL LR CBish, HMAT NaHCO; Wbt 3
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#3 AW 3b, 3i, 4F, 4q FOR HUEHEGETI /%)
Table 3 The insecticidal activities (mortality/%) of title compounds 3b, 3i, 4f and 4q

. Hith e Bt R NS, W7 iR g i
Compd. Conc./(mgeL ") ; . . o

M. separata H. armigera O. nubilalis P. xylostella A. laburni C. pipiens
3b 600 33 25 15 0 30 20
3i 600 26.7 50 45 100 (86/43) 39 35
4f 600 10 20 20 0 22 40
4q 600 30 30 25 100 (100/57) 26 40
Flucycloxuron 200 100 100 100 100 100 100

“FES I PR 43 50 200 T 100 me/L ¥ PR A4 A et N SRR P BIRE SR P B0l R AR B 10 mg/L.

R, AN TE/K NaySO, T8 J5 bR 25077, FlR¥H IE
Cle/ BRI B 45 A5 3 H Atk &4, Kbk
Y 4a, 4f, 4j, 4k, 4m, 4p, 4q, 4s, 4t F1 4u £ 3d, 3b, 3k,
3f, 3e, 3j, 3i, 3m, 31 & 3n i@id % 7204 1.

N-3-[4-(2,4- K P bk — ] - 5- 38 ) A 3 )-4- PR ok 4- FH L
WE M 2 O HH G IE K2 (3a): I R[4, UEE 40%. mup.
177~178 °C; '"H NMR (DMSO-d;, 300 MHz) 6: 10.86 (s,
1H, NH), 8.50 (s, 1H, NH), 7.80~7.77 (m, 2H, ArH),
7.50~7.41 (m, 5H, ArH), 7.37~7.32 (m, 2H, ArH), 6.89
(d, J=3.1 Hz, 1H, OH), 5.30 (s, 1H, CH), 3.53 (d, J=12.0
Hz, 1H, CH,), 3.33 (d, J=12.0 Hz, 1H, CH,), 1.41 (s, 3H,
CH;); IR (KBr) v: 3386, 3282, 1745, 1519, 1308, 1165,
1024, 830 cm ™ '. HR-ESI-MS calcd for Co0H;oN4O04S [M+
H]" 411.1122, found 411.1118.

N-3-[4-(2,4- K P bk — ] - 5- 28 ) A 3 )-4- PR Bk 4- FH L
WE W 2-(2,6- — S 7K FHBE) W i (3b): 1 £ R A, IR
32%. m.p. 258~260 ‘C; "H NMR (DMSO-d,, 300 MHz)
5:10.81 (s, 1H, NH), 8.36 (s, 1H, NH), 7.40~7.37 (m, 4H,
ArH), 7.32~7.27 (m, 3H, ArH), 7.03 (d, J=3.1 Hz, 1H,
OH), 5.19 (s, 1H, CH), 3.61 (d, J=12.2 Hz, 1H, CH,),
3.38 (d, J=12.2 Hz, 1H, CH,), 1.38 (s, 3H, CH;); IR
(KBr) v: 3261, 2756, 1713, 1598, 1474, 1319, 996, 719
cm ', HR-ESI-MS caled for C,oH;;CLN,0,S [M+H]"
479.0342, found 479.0336.

N-3-[4-(2,4- K P bk — ] - 5- 2 ) A 3 )-4- PR Bk 4- FH L
IBE I 2 (4- 2K R ) W i (Be): A B [ AA, iR 43%.
m.p. 173~174 ‘C; 'H NMR (DMSO-ds, 300 MHz) §:
10.85 (s, 1H, NH), 8.48 (s, 1H, NH), 7.74~7.68 (m, 2H,
ArH), 7.57~7.39 (m, 6H, ArH), 6.91 (d, J=2.9 Hz, 1H,
OH), 5.29 (s, 1H, CH), 3.54 (d, J/=12.2 Hz, 1H, CH,),
334 (d, J=12.2 Hz, 1H, CH,), 1.41 (s, 3H, CH;); IR
(KBr) v: 3475, 1773, 1722, 1622, 1475, 1433, 993, 766
cm . HR-ESI-MS caled for ChH;sBrN,O,S [M+H]"
489.0227, found 489.0226.

N-3-[4-(2,4- K P bk — 1] - 5- 28 ) A 3 )-4- PR Bk 4- FH L
WE I -2-(4- P4 % PR ) D %2 (3d): 19 £ T Ak, Wi
40%. m.p. 157~158 “C; '"H NMR (DMSO-d,, 300 MHz)
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0: 10.85 (s, 1H, NH), 8.49 (s, 1H, NH), 7.74 (d, J=8.5 Hz,
2H, ArH), 7.49~7.40 (m, 4H, ArH), 6.88~6.83 (m, 3H,
ArH+OH), 5.29 (s, 1H, CH), 3.77 (s, 3H, OCHj3), 3.50 (d,
J=11.9 Hz, 1H, CH,), 3.31 (d, J=11.9 Hz, 1H, CH,),
1.39 (s, 3H, CH;); IR (KBr) v: 3243, 3072, 1770, 1723,
1628, 1497, 995, 760 cm™'. HR-ESI-MS calcd for Cyy Hy:-
N4OsS [M+H]" 441.1227, found 441.1228.

N-3-{4-[(2,4- DK s bk — ] - 5- 35 ) B B 2R 3 43R 2 -
4- FR JE T M 0 2 FR G S % (Be): I EL A, IR 46%.
m.p. 129~131 C; 'H NMR (DMSO-d;, 300 MHz) ¢:
10.50 (s, 1H, NH), 8.00 (s, 1H, NH), 7.74~7.70 (m, 2H,
ArH), 7.46~7.25 (m, 7H, ArH), 6.81 (d, J=3.1 Hz, 1H,
OH), 4.41~4.38 (m, 1H, CH), 3.54~3.39 (m, 1H, CH,),
3.34~3.29 (m, 1H, CH,), 3.04~3.02 (m, 2H, CH,), 1.37
(s, 3H, CH;); IR (KBr) v: 3384, 3241, 1771, 1722, 1490,
1314, 858, 755 cm™'. HR-ESI-MS calcd for C,;H, N40,4S
[M+H]" 425.1278, found 425.1275.

N-3-{4-[(2,4- DK s bk — ] - 5- 35 ) B B 2R 3 43 2 -
4 FR O GE M2 (3- FRE R G ) e (36): 1 B[l i, AR
44%. m.p. 167~168 °C; '"H NMR (DMSO-d,, 300 MHz)
8: 10.50 (s, 1H, NH), 7.99 (s, 1H, NH), 7.54~7.51 (m, 1H,
ArH), 7.42~7.40 (m, 1H, ArH), 7.30~7.26 (m, 6H, ArH),
6.81 (d, J=3.1 Hz, 1H, OH), 4.42-4.39 (m, 1H, CH),
3.53~3.48 (m, 1H, CH,), 3.31 (d, J/=12.0 Hz, 1H, CH,),
3.03~3.01 (m, 2H, CH,), 2.29 (s, 3H, CH3), 1.37 (s, 3H,
CH;); IR (KBr) v: 3280, 1713, 1579, 1475, 1411, 1374,
989, 764 cm . HR-ESI-MS calcd for Cy,H,3N,0,8 [M—+
H]" 439.1434, found 439.1432.

N-3-{4-[(2,4- WK Pk — -5 3 ) FR 6 | 2 3 4P 3
4- FH T IR I 2 -(4- SR T8 0 iz (Bg): It [l Ak, Wig e
34%. m.p. 219~221 ‘C; '"H NMR (DMSO-d,, 300 MHz)
0: 10.49 (s, 1H, NH), 8.00 (s, 1H, NH), 7.76~7.73 (m, 2H,
ArH), 7.48~7.45 (m, 2H, ArH), 7.31~7.22 (m, 4H, ArH),
6.83 (d, J=3.1 Hz, 1H, OH), 4.44~4.39 (m, 1H, CH),
3.55~3.50 (m, 1H, CH,), 3.33 (d, J=12.0 Hz, 1H, CH,),
3.05~3.00 (m, 2H, CH,), 1.37 (s, 3H, CHs); IR (KBr) v:
3239, 1765, 1724, 1498, 1484, 1371, 1002, 724 cm '. HR-
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ESI-MS caled for CpHaCIN,OsS [M+H]" 459.0888,
found 459.0888.

N-3-{4-[(2,4- 0K Pe bk — - 5-J5 ) F 6 ) 0 0 L 4- R -
4- F BRI 2 (2- 5 2K F ) B (3h): 1 A, iR
50%. m.p. 233~234 °C; '"H NMR (DMSO-ds, 300 MHz)
5:10.50 (s, 1H, NH), 7.96 (s, 1H, NH), 7.52~7.48 (m, 1H,
ArH), 7.41~7.22 (m, 7H, ArH), 6.86 (d, J=3.1 Hz, 1H,
OH), 4.42~4.36 (m, 1H, CH), 3.56~3.51 (m, 1H, CH,),
3.32 (d, J=12.0 Hz, 1H, CH,), 3.03~2.96 (m, 2H, CH,),
1.35 (s, 3H, CH;); IR (KBr) v: 3420, 3247, 1761, 1725,
1590, 1479, 1002, 774 cm '. HR-ESI-MS caled for
C1Hy0CIN,O,S [M+H]" 459.0888, found 459.0885.

N-3-{4-[(2,4- 0K Pe bk — - 5-J5 ) F 6 ) 0 0 L 4- R -
4- F B ME MR -2 -(2,6- — G FIE) W % (3i): el 44, Uk
2 37%. m.p. 258~260 C; '"H NMR (DMSO-ds, 300
MHz) J: 10.52 (s, 1H, NH), 7.95 (s, 1H, NH), 7.40~7.27
(m, 3H, ArH), 7.24~7.15 (m, 4H, ArH), 6.98 (d, J=3.1
Hz, 1H, OH), 4.36~4.31 (m, 1H, CH), 3.61~3.57 (m, 1H,
CH,), 3.36 (d, J=12.0 Hz, 1H, CH,), 3.00~2.83 (m, 2H,
CH,), 1.34 (s, 3H, CHs); IR (KBr) v: 3254, 3067, 1771,
1706, 1546, 1431, 993, 762 cm . HR-ESI-MS calcd for
C1H19CLN4O,S [M+H]" 493.0498, found 493.0496.

N-3-{4-[(2,4- 0K Pe bk — - 5-J5 ) FFY 6 ) K 0 L 4- R -
4 FF IR I 2 (2- B0 R G ) WP i (3j): 1 (R [ 4k, iR
36%. m.p. 180~182 ‘C; "H NMR (DMSO-d,, 300 MHz)
5:10.51 (s, 1H, NH), 7.98 (s, 1H, NH), 7.67~7.12 (m, 8H,
ArH), 6.85 (d, J=3.1 Hz, 1H, OH), 4.42~4.38 (m, 1H,
CH), 3.54~3.50 (m, 1H, CH,), 3.32 (d, J=12.0 Hz, 1H,
CH,), 3.04~2.97 (m, 2H, CH,), 1.35 (s, 3H, CH;); IR
(KBr) v: 3424, 1769, 1723, 1611, 1496, 1478, 998, 760
cm ', HR-ESI-MS caled for C,1Hy0FN4O4S [M—i—H]+
443.1184, found 443.1183.

N-3-{4-[(2,4- 0K Pe bk — - 5-J5 ) F 6 ) 0 0 L 4- R -
4-FRJL IR D - (4- FAR LR R BE) iR (3k): Al A4, Uk
# 47%. m.p. 132~134 C; '"H NMR (DMSO-ds, 300
MHz) 6: 10.50 (s, 1H, NH), 8.00 (s, 1H, NH), 7.73 (d, J=
7.5 Hz, 2H, ArH), 7.32~7.23 (m, 4H, ArH), 6.93 (d, J=
7.5 Hz, 2H, ArH), 6.75 (d, J=3.1 Hz, 1H, OH), 4.45~
439 (m, 1H, CH), 3.76 (s, 3H, OCHj), 3.52~3.46 (m, 1H,
CH,), 3.29 (d, J=12.0 Hz, 1H, CH,), 3.04~2.98 (m, 2H,
CH,), 1.36 (s, 3H, CHs); IR (KBr) v: 3262, 1762, 1734,
1603, 1495, 1257, 997, 780 cm . HR-ESI-MS caled for
CxH»N,OsS [M+H]" 455.1384, found 455.1383.

N-3-{4-[(2,4- DK P bk — i -5- 25 ) Y 2 ) 2R 0 L 4-F B -
4= P JE IR M- 2 (2- i 2 ) D Jie 31): e B il A, Wi
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£ 72%. m.p. 208~210 C; 'H NMR (DMSO-ds, 300
MHz) 6: 10.49 (s, 1H, NH), 7.94 (s, 1H, NH), 7.73~7.56
(m, 4H, ArH), 7.38~7.17 (m, 4H, ArH), 6.92 (d, J=3.1
Hz, 1H, OH), 4.44~4.36 (m, 1H, CH), 3.59~3.54 (m, 1H,
CH,), 3.35 (d, J=12.0 Hz, 1H, CH,), 3.05~2.97 (m, 2H,
CH,), 1.35 (s, 3H, CHj); IR (KBr) v: 3413, 3227, 1769,
1721, 1623, 1493, 998, 776 cm . HR-ESI-MS calcd for
C21HNsO6S [M+H]™ 470.1129, found 470.1124.

N-3-{4-[(2,4- Dk Pk bk — -5 ) i I | 2 0 ) -4-F2 3i-
4 FR D I e -2 (3- i 25 2 R I ) WU e (3m): 96 i €4 [ 4K
& 76%. m.p. 184~186 C; 'H NMR (DMSO-d,, 300
MHz) §: 10.51 (s, 1H, NH), 8.56 (s, 1H, NH), 8.32 (dd,
J=17.8, 2.1 Hz, 1H, ArH), 8.07 (d, J=7.8 Hz, 1H, ArH),
7.99 (d, J=7.8 Hz, 1H, ArH), 7.75~7.69 (m, 1H, ArH),
7.35~7.27 (m, 4H, ArH), 6.93 (d, J=3.1 Hz, 1H, OH),
4.42~438 (m, 1H, CH), 3.60~3.55 (m, 1H, CH,), 3.37
(d, J=12.3 Hz, 1H, CH,), 3.05~3.03 (m, 2H, CH,), 1.40
(s, 3H, CHs); IR (KBr) v: 3256, 3075, 1771, 1725, 1616,
1482, 1009, 723 cm . HR-ESI-MS calcd for C,Hy0N5O¢S
[M-+H]" 470.1129, found 470.1128.

N-3-{4-[(2,4- ok Pk bk — -5 ) i B | 2 0 ) 4-F2 3iE-
4- FF DGR -2 -(3- i Ji-4- UK F I ) YU i (3m): ¢ 80 € [
4, W% 56%. m.p. 217~218 C; '"H NMR (DMSO-d,
300 MHz) d: 10.50 (s, 1H, NH), 8.36 (s, 1H, NH), 8.00 (d,
J=7.8 Hz, 1H, ArH), 7.83~7.79 (m, 2H, ArH), 7.33~
7.24 (m, 4H, ArH), 6.94 (d, J=3.0 Hz, 1H, OH), 4.41~
438 (m, 1H, CH), 3.60~3.55 (m, 1H, CH,), 3.37 (d, J=
12.3 Hz, 1H, CH,), 3.05~3.01 (m, 2H, CH,), 1.39 (s, 3H,
CHs); IR (KBr) v: 3257, 3073, 1778, 1708, 1606, 1484,
1010, 750 cm'. HR-ESI-MS caled for CpH;oCINsO4S
[M+H]" 504.0739, found 504.0739.

N-3-{4-[(2,4- DR P bk — -5 25 ) R R ) 2 0 ) 4- PR 2 -
42 FEEWE -2 -(4- H AR 2K FE R ) W i (30): - R[4, Uit
# 43%. m.p. 171~172 C; '"H NMR (DMSO-d;, 300
MHz) d: 10.44 (s, 1H, NH), 7.94 (s, 1H, NH), 7.81~7.77
(m, 2H, ArH), 7.51 (d, J=7.5 Hz, 1H, ArH), 7.28~7.21
(m, 2H, ArH), 7.16~6.94 (m, 9H, ArH+OH), 4.34~4.30
(m, 1H, CH), 3.77 (s, 3H, OCH3), 3.71~3.68 (m, 1H,
CH,), 3.50 (d, J=12.3 Hz, 1H, CH,), 2.90~2.84 (m, 2H,
CH,), 1.36 (s, 3H, CHj); IR (KBr) v: 3227, 3061, 1766,
1715, 1600, 1489, 1020, 778 cm '. HR-ESI-MS calcd for
C7HsN405S [M+H]™ 517.1540, found 517.1536.

N-3-[4-(2,4- K W bk~ - 5- F5 ) 4% Fi ]-4- P 35k g e -
2-(4- A LR G ) WP i (d4a): I EB B, ISR 43%. mup.
119~121 ‘C; "H NMR (DMSO-d;, 300 MHz) 6: 10.92 (s,
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1H, NH), 8.57 (s, 1H, NH), 7.83~7.80 (m, 2H, ArH),
7.62~7.52 (m, 4H, ArH), 6.90~6.82 (m, 2H, ArH), 6.81
(s, IH, =CH), 5.39 (s, 1H, CH), 3.77 (s, 3H, OCH3), 2.01
(d, J=1.2 Hz, 3H, CH;); IR (KBr) v: 3418, 3234, 1775,
1725, 1603, 1461, 909, 777 cm™'. HR-ESI-MS calcd for
C,1HoN,O,S [M+H]" 423.1122, found 423.1121.

N-3-[4-(2,4- 1K M bk — i - 5- 35 ) 2% JE 1-4- i i g e k-
2-(4-FIE K FE) W % (4b): B4R, IR 52%. mup.
171~172 °C; '"H NMR (DMSO-d, 300 MHz) J: 10.91 (s,
1H, NH), 8.56 (s, 1H, NH), 7.75~7.72 (m, 2H, ArH),
7.61~7.52 (m, 4H, ArH), 7.17~7.13 (m, 2H, ArH), 6.84
(s, IH, =CH), 5.38 (s, 1H, CH), 2.30 (s, 3H, CH3), 2.02
(d, J=1.2 Hz, 3H, CH;); IR (KBr) v: 3427, 3255, 1779,
1729, 1469, 1363, 910, 763 cm '. HR-ESI-MS calcd for
C,1HoN4O5S [M+H]™ 407.1172, found 407.1172.

N-3-[4-(2,4- 10K P bk — - 5- 35 ) 24 25 14 FF 5 g e -
2-(3-F B IR HTE) 0 i (de): G 44, ISR 41%. mup.
261~263 C; 'H NMR (DMSO-d,, 300 MHz) J: 10.90 (s,
1H, NH), 8.55 (s, 1H, NH), 7.67~7.52 (m, 6H, ArH),
7.25~7.21 (m, 2H, ArH), 6.85 (s, IH, =CH), 5.37 (s, 1H,
CH), 2.26 (s, 3H, CH3), 2.03 (d, J=1.2 Hz, 3H, CHs); IR
(KBr) v: 3436, 3248, 1776, 1717, 1556, 1457, 930, 750
cm . HR-ESI-MS caled for C,1HoN4O5S [M—I—H]+
407.1172, found 407.1171.

N-3-[4-(2,4- 1K M bk — i - 5- 35 ) 2% JE 1-4- i ik g e k-
2-(4- 32K HBE) W i (4d): A [ AR, R 49%, mup.
231~233 ‘C, 'H NMR (DMSO-dq, 300 MHz) d: 10.91 (s,
1H, NH), 8.56 (s, 1H, NH), 7.92~7.85 (m, 2H, ArH),
7.62~7.50 (m, 4H, ArH), 7.21~7.14 (m, 2H, ArH), 6.88
(s, IH, =CH), 5.38 (s, 1H, CH), 2.02 (d, J=1.2 Hz, 3H,
CH;); IR (KBr) v: 3438, 3274, 1779, 1720, 1459, 1346,
909, 773 cm'. HR-ESI-MS calcd for CooH sFN,O5S [M+
H]" 411.0922, found 411.0923.

N-3-[4-(2,4- 1K P bk — i - 5- 35 ) 2 JE ]-4- F 356 e e o -
2-(2-F K H L) T B (de): 1[4, IR 71%. mup.
250~252 C; 'H NMR (DMSO-d,, 300 MHz) J: 10.88 (s,
1H, NH), 8.51 (s, 1H, NH), 7.67~7.43 (m, 6H, ArH),
7.20~7.10 (m, 2H, ArH), 6.89 (s, IH, =CH), 5.34 (s, 1H,
CH), 2.01 (d, J=1.2 Hz, 3H, CHs); IR (KBr) v: 3441,
3243, 1778, 1721, 1458, 1373, 914, 748 cm . HR-ESI-MS
caled for C,,H;cFN4O;S [M—I—H]+ 411.0922, found
411.0921.

N-3-[4-(2,4- 1K M bk — i - 5- 35 ) 2% JE 1-4- i ik g e k-
2-(2,6- A E T EH)I R (4f): A GEE, WEE 50%. m.p.
263~265 °C; '"H NMR (DMSO-ds, 300 MHz) J: 10.85 (s,
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1H, NH), 8.41 (s, 1H, NH), 7.52~7.30 (m, 7H, ArH), 6.98
(s, IH, =CH), 5.27 (s, 1H, CH), 1.99 (d, J=1.2 Hz, 3H,
CH;); IR (KBr) v: 3439, 3252, 1776, 1723, 1433, 1371,
912, 729 c¢cm'. HR-ESI-MS caled for C,oH;sC1,N,0;S
[M-+H]" 461.0236, found 461.0236.

N-3-[4-(2,4- 1K PR bk — i - 5- 35 ) 25 7 ]-4- 356 e e -
2-(4-FH A HEE) T % (4g): A AR A, X 43%. mp.
219~220 ‘C; 'H NMR (DMSO-ds, 300 MHz) d: 10.91 (s,
1H, NH), 8.55 (s, 1H, NH), 7.84~7.81 (m, 2H, ArH),
7.62~7.53 (m, 4H, ArH), 7.43~7.40 (m, 2H, ArH), 6.89
(s, 1H, =CH), 5.38 (s, 1H, CH), 2.03 (d, J=1.2 Hz, 3H,
CH;); IR (KBr) v: 3441, 3288, 1779, 1721, 1590, 1461,
907, 765 cm'. HR-ESI-MS caled for C,0H;sCIN,O;S
[M+H]" 427.0626, found 427.0624.

N-3-[4-(2,4- K W bk ] - 5- 56 ) 24 5k 1-4- Y 5 e e -
2-(4-F 2K L) U % (4h): B A FEAR, 0ER 66%. m.p.
223~225 °C; '"H NMR (DMSO-d, 300 MHz) J: 10.91 (s,
1H, NH), 8.54 (s, 1H, NH), 8.21~8.17 (m, 2H, ArH),
8.04~8.01 (m, 2H, ArH), 7.64~7.55 (m, 4H, ArH), 6.97
(s, IH, =CH), 5.38 (s, 1H, CH), 2.06 (d, J/=1.2 Hz, 3H,
CH;); IR (KBr) v: 3435, 3300, 1776, 1716, 1568, 1341,
911, 720 cm . HR-ESI-MS caled for CyoH;¢NsOsS M-+
H]" 438.0867, found 438.0866.

N-3-[4-(2,4- 1K PR bk — - 5- 255 ) 4% 35 14 FF 5 g e -
2-(3- M 2 -4- SR FH I ) 0 i (4): ¥ BB [E AR, 0K 35%.
m.p. 162~164 C; '"H NMR (DMSO-d;, 300 MHz) ¢:
10.90 (s, 1H, NH), 8.54 (s, 1H, NH), 8.36 (d, J=1.8 Hz,
1H, ArH), 8.01 (dd, J=7.8, 1.8 Hz, 1H, ArH), 7.76 (d, J=
7.8 Hz, 1H, ArH), 7.63~7.55 (m, 4H, ArH), 6.98 (s, 1H,
=CH), 5.38 (s, 1H, CH), 2.05 (d, J=1.2 Hz, 3H, CH;); IR
(KBr) v: 3427, 3114, 1776, 1717, 1456, 1360, 937, 756
cm'. HR-ESI-MS caled for C,0H;sCINsOsS [M+H]™
472.0477, found 472.0476.

N-3-{4-[(2,4- DK P b — e -5- 35 ) P B ) 2R 2k L 4- PR
VS P bR -2-(4- P40 O PR G ) 0 Ve (4): 1 (R [T A, U3
43%. m.p. 119~121 °C; "H NMR (DMSO-d,, 300 MHz)
d: 11.57 (s, 1H, NH), 10.16 (s, 1H, NH), 7.84~7.80 (m,
2H, ArH), 7.42~7.38 (m, 4H, ArH), 6.96~6.93 (m, 2H,
ArH), 6.79 (s, 1H, =CH), 4.69~4.63 (m, 1H, CH), 3.76
(s, 3H, OCH3), 3.15~3.13 (m, 2H, CH,), 1.97 (d, J=1.2
Hz, 3H, CH;); IR (KBr) v: 3418, 3234, 1775, 1725, 1603,
1461, 909, 777 cm'. HR-ESI-MS calcd for Cp,H,N,0,S
[M+H]" 437.1278, found 437.1277.

N-3-{4-[(2,4- 0K P b — i -5- 35 ) Y 2 ) 2R 2k L 4- FR R
M IS K - 2- 4 P G IV fi (4k): 3 B LA, Wi 72%. mup.
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199~201 °C; 'H NMR (DMSO-d, 300 MHz) J: 10.53 (s,
1H, NH), 8.02 (s, 1H, NH), 7.88~7.84 (m, 2H, ArH),
7.47~7.36 (m, 7H, ArH), 6.84 (s, IH, =CH), 4.46~4.43
(m, 1H, CH), 3.10~3.07 (m, 2H, CH,), 2.00 (d, J=1.2
Hz, 3H, CHs); IR (KBr) v: 3441, 3233, 1771, 1724, 1465,
1343, 910, 719 cm . HR-ESI-MS calcd for C,;H;oN,0;S
[M-+H]" 407.1172, found 407.1271.

N-3-{4-[(2,4- WK W bk —— [ -5- 35k ) Y B ) 2R Gk ) -4 R O
WS P B -2-(4- Y 56 K G ) WP Ml (4): e ] A, iR
43%. m.p. 152~153 °C; '"H NMR (DMSO-d,, 300 MHz)
J5: 10.54 (s, 1H, NH), 8.03 (s, 1H, NH), 7.78~7.74 (m, 2H,
ArH), 7.62~7.58 (m, 4H, ArH), 7.18~7.14 (m, 2H, ArH),
6.80 (s, 1H, =CH), 4.48~4.43 (m, 1H, CH), 3.05~3.01
(m, 2H, CH,), 2.30 (s, 3H, CH;), 1.99 (d, J=1.2 Hz, 3H,
CH;); IR (KBr) v: 3440, 3235, 1772, 1721, 1466, 1345,
909, 762 cm . HR-ESI-MS calcd for Cp,H,N,O5S M+
H]" 421.1329, found 421.1328.

N-3-{4-[(2,4- WK P bk — ] -5- 2k ) B R 2R Ok -4 H R
WS A B -2-(3- FF 55 2R B ) WP % (4m): [ B [ A, iR
90%. m.p. 134~135 ‘C; '"H NMR (DMSO-d,, 300 MHz)
5:10.53 (s, 1H, NH), 8.01 (s, 1H, NH), 7.72~7.61 (m, 2H,
ArH), 7.45~7.37 (m, 4H, ArH), 7.30~7.25 (m, 2H, ArH),
6.83 (s, 1H, =CH), 4.46~4.42 (m, 1H, CH), 3.09~3.06
(m, 2H, CH,), 2.29 (s, 3H, CH;), 1.99 (d, J=1.2 Hz, 3H,
CH;); IR (KBr) v: 3425, 3240, 1772, 1713, 1463, 1334,
862, 759 cm'. HR-ESI-MS calcd for C»,H, N,05S [M+
H]" 421.1329, found 421.1328.

N-3-{4-[(2,4- WK P bk — ] -5- 2k ) R R ) 2R Ok -4 H R
VA T B - 2-(4- 450 T 248 PP B ) WV Jf2 (4m): | C [T, e
90%, m.p. 225~227 ‘C; '"H NMR (DMSO-d,, 300 MHz)
: 10.56 (s, 1H, NH), 8.03 (s, 1H, NH), 7.79~7.76 (m, 2H,
ArH), 7.43~7.39 (m, 6H, ArH), 6.82 (s, 1H, =CH),
4.47~4.43 (m, 1H, CH), 3.09~3.05 (m, 2H, CH,), 2.00
(d, J=1.2 Hz, 3H, CH3), 1.25 (s, 9H, 3 X CH,); IR (KBr)
v: 3452, 2962, 1772, 1724, 1469, 1345, 910, 781 cm'.
HR-ESI-MS calcd for C,sH,;N405S [M+H]" 463.1798,
found 463.1793.

N-3-{4-[(2,4- WK P bk — i) -5- 2k ) Y R 2R Ok -4 H R
S T R - 2-(4- 32K HH G ) WP fiz (do): T LAk, SR 56%.
m.p. 195~197 ‘C; 'H NMR (DMSO-ds, 300 MHz) §:
10.53 (s, 1H, NH), 8.05 (s, 1H, NH), 7.91~7.85 (m, 2H,
ArH), 7.40~7.35 (m, 4H, ArH), 7.25~7.18 (m, 2H, ArH),
6.85 (s, 1H, =CH), 4.48~4.40 (m, 1H, CH), 3.11~3.07
(m, 2H, CH,), 2.00 (d, J=1.2 Hz, 3H, CH;); IR (KBr) v:
3451, 1770, 1725, 1598, 1467, 1341, 910, 772 cm .

Chin. J. Org. Chem. 2015, 35, 411~421

© 2015 Chinese Chemical Society & SIOC, CAS

HR-ESI-MS calcd for CyH sFN,O5S [M+H]"™ 425.1078,
found 425.1078.

N-3-{4-[(2,4- 0K M Ibk — i -5- 35 ) 35 ] 2 ik ) 4 PO
TE PR IR - 2-(2- 3 2 P I ) S i (4p): 1 B A, IR 87%.
m.p. 207~208 C; 'H NMR (DMSO-d;, 300 MHz) ¢:
10.52 (s, 1H, NH), 7.99 (s, 1H, NH), 7.71~7.64 (m, 1H,
ArH), 7.46~7.39 (m, 5H, ArH), 7.21~7.12 (m, 2H, ArH),
6.86 (s, IH, =CH), 4.44~4.41 (m, 1H, CH), 3.07~3.05
(m, 2H, CH,), 1.99 (d, J=1.2 Hz, 3H, CH;); IR (KBr) v:
3441, 3216, 1771, 1722, 1612, 1464, 912, 761 cm .
HR-ESI-MS calcd for Cy H sFN,O5S [M+H]" 425.1078,
found 425.1079.

N-3-{4-[(2,4- DK M Ibk — i -5- 35 ) A 35 ] 2 ik ) 4 PO
M A K -2-(2,6- — S 2K I ) 0 i (4q): 1 B R, IR
40%, m.p. 156~158 °C; '"H NMR (DMSO-d,, 300 MHz)
8: 10.54 (s, 1H, NH), 7.97 (s, 1H, NH), 7.42~7.28 (m, 7H,
ArH), 6.96 (s, 1H, =CH), 440~4.36 (m, 1H, CH),
3.07~2.90 (m, 2H, CH,), 1.97 (d, J=1.2 Hz, 3H, CH;);
IR (KBr) v: 3435, 1768, 1721, 1578, 1432, 1368, 912, 801
cm'. HR-ESI-MS caled for C,H;7CLN,0sS [M+H]"
475.0393, found 475.0390.

N-3-{4-[(2,4- 0K P b — 1 -5- 35 ) P B ) 2R 2k L 4- FR R
VS A R -2-(4- i 2k 2R FR PG ) WP Jic (dr): B A, WO
58%. m.p. 153~154 ‘C; '"H NMR (DMSO-d,, 300 MHz)
5: 10.54 (s, 1H, NH), 8.30~8.25 (m, 2H, ArH), 8.05 (s,
1H, NH), 8.04~8.00 (m, 2H, ArH), 7.46~7.38 (m, 4H,
ArH), 6.95 (s, 1H, =CH), 4.48~4.45 (m, 1H, CH),
3.17~3.03 (m, 2H, CH,), 2.03 (d, J=1.2 Hz, 3H, CH;);
IR (KBr) v: 3416, 2764, 1725, 1577, 1457, 1340, 857, 718
cm'. HR-ESI-MS caled for C,H;sNsOsS [M + H] ™
452.1023, found 452.1024.

N-3-{4-[(2,4- 0K P b — i -5- 35 ) P B ) 2R 2k L 4- R
VS A R -2-(3- Al 25 A% HE R ) 3 e (dbs): B O R, WA
87%. m.p. 142~143 “C; '"H NMR (DMSO-d,, 300 MHz)
8: 10.53 (s, 1H, NH), 8.63 (dd, J=1.5, 2.1 Hz, 1H, ArH),
8.30 (dd, J=2.1, 7.8 Hz, 1H, ArH), 8.14 (dd, J=1.5, 7.8
Hz, 1H, ArH), 8.01 (s, 1H, NH), 7.75~7.69 (m, 1H, ArH),
7.44~7.39 (m, 4H, ArH), 6.95 (s, IH, =CH), 4.45~4.42
(m, 1H, CH), 3.11~3.08 (m, 2H, CH,), 2.03 (d, J=1.2
Hz, 3H, CH;); IR (KBr) v: 3440, 1770, 1723, 1527, 1459,
1344, 931, 722 cm™'. HR-ESI-MS calcd for C,H;sN5sOsS
[M+H]" 452.1023, found 452.1022.

N-3-{4-[(2,4- DK M b — i -5- 35 ) A 35 ] 2 ik ) 4 PO
M8 A R -2-(2- A 2 % P ) 30 e (4t): o €[] 4, IR
80%. m.p. 227~229 C; 'H NMR (DMSO-d,, 300 MHz)
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9:10.52 (s, 1H, NH), 7.96 (s, 1H, NH), 7.72~7.57 (m, 4H,
ArH), 7.41~7.32 (m, 4H, ArH), 6.94 (s, 1H, =CH),
4.45~4.40 (m, 1H, CH), 3.07~3.03 (m, 2H, CH,), 2.00
(d, J=1.2 Hz, 3H, CHs); IR (KBr) v: 3425, 3214, 1771,
1721, 1537, 1458, 913, 719 cm'. HR-ESI-MS calcd for
CH sNs0sS [M+H]" 452.1023, found 452.1021.

N-3-{4-[(2,4- DK P bk — [l -5- 35 ) Y B | 2R L 4- W 0
W P IR -2-(3- il i -4- U8 R T ) WP i (4m): B E LA, i
K 87%. m.p. 142~143 ‘C; 'H NMR (DMSO-d,, 300
MHz) 6: 10.54 (s, 1H, NH), 8.43 (d, J=1.8 Hz, 1H, ArH),
8.03 (s, 1H, NH), 7.92 (dd, J=2.1, 7.8 Hz, 1H, ArH), 7.83
(d, J=7.8 Hz, 1H, ArH), 7.45~7.39 (m, 4H, ArH), 6.97
(s, 1H, =CH), 4.47~4.43 (m, 1H, CH), 3.11~3.08 (m,
2H, CH,), 2.03 (d, J=1.2 Hz, 3H, CH;); IR (KBr) v: 3438,
1724, 1593, 1535, 1459, 1343, 937, 748 cm . HR-ESI-MS
caled for C,H;,CINsOsS [M -+ H]" 486.0633, found
486.0627.

N-3-{4-[(2,4- WK P b — ] -5- 355 ) F B 2Rk ) -4 PP R
WS A R - 2-(2- F A O FE ) W e (4v): 1 il 4, ic R
38%. m.p. 227~228 °C; '"H NMR (DMSO-d,, 300 MHz)
9:10.51 (s, 1H, NH), 7.98 (s, 1H, NH), 7.46~7.30 (m, 6H,
ArH), 6.99~6.85 (m, 2H, ArH), 6.79 (s, 1H, =CH),
4.44~438 (m, 1H, CH), 3.67 (s, 3H, OCH3), 3.05~3.00
(m, 2H, CH,), 1.96 (d, J=1.2 Hz, 3H, CH;); IR (KBr) v:
3453, 3220, 1770, 1726, 1615, 1467, 910, 753 cm .
HR-ESI-MS calcd for CpHy N4O,S [M+H]™ 437.1278,
found 437.1277.

N-3-{4-[(2,4- WK P b — ] -5- 355 ) F B 2Rk ) -4 PR R
GE AR IR -2 - (4- VR 25 FE TR ) WU Ji%2 (4w): S EB[EA, IR 76%.
m.p. 197~199 C; 'H NMR (DMSO-d;, 300 MHz) §:
10.53 (s, 1H, NH), 8.03 (s, 1H, NH), 7.77~7.72 (m, 2H,
ArH), 7.64~7.59 (m, 2H, ArH), 7.42~7.36 (m, 4H, ArH),
6.87 (s, IH, =CH), 4.48~4.44 (m, 1H, CH), 3.16~3.04
(m, 2H, CH,), 2.00 (d, J=1.2 Hz, 3H, CH;); IR (KBr) v:
3179, 3113, 1766, 1725, 1587, 1460, 909, 766 cm .
HR-ESI-MS  caled for CyH;sBrN,O;S [M + H] *
485.0278, found 485.0277.

N-[4-(2,4-BK etk — -5 56) 2 3L 1-N-(6- U8 o Tk
H)-S-(2- AR T 28 - BRAR R H B e (X): ] 44
K 16%. m.p. 245~247 C; '"H NMR (DMSO-dq, 300
MHz) d: 10.79 (s, 1H, NH), 8.73 (dd, J=1.8, 4.8 Hz, 1H,
ArH), 8.50 (dd, J=1.8, 7.8 Hz, 1H, ArH), 8.40 (s, 1H,
NH), 7.53 (dd, J=4.8, 7.8 Hz, 1H, ArH), 7.37 (d, J=8.1
Hz, 2H, ArH), 6.87 (d, J=8.1 Hz, 2H, ArH), 5.18 (s, 1H,
CH), 5.13 (s, 2H, CH,), 2.25 (s, 3H, CH;); IR (KBr) v:
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3225, 1770, 1717, 1661, 1617, 1411, 924, 758 cm .
HR-ESI-MS caled for CjoHsNsO,S [M + H — HCI] *
410.0917, found 410.0918.

N-{4-[(2,4- K P mpk — i -5-22) F 2 2R 5L -N-(6- 5B
T R )-S-(2- AT ) - B AR & 2 H R e (X2): A
o & A&, W E 6%. mp. 233 ~235 C; 'H NMR
(DMSO-d, 300 MHz) d: 10.46 (s, 1H, NH), 8.72 (dd, J=
1.8, 4.8 Hz, 1H, ArH), 8.49 (dd, J=1.8, 7.8 Hz, 1H, ArH),
7.94 (s, 1H, NH), 7.52 (dd, J=4.8, 7.8 Hz, 1H, ArH), 7.21
(d, J=8.1 Hz, 2H, ArH), 6.75 (d, J=8.1 Hz, 2H, ArH),
5.13 (s, 2H, CH,), 4.38~4.32 (m, 1H, CH), 3.04~2.93
(m, 2H, CH,), 2.24 (s, 3H, CH3); IR (KBr) v: 3172, 3959,
1770, 1727, 1597, 1413, 950, 754 cm'. HR-ESI-MS calcd
for CHgNsO,S [M+ H — HCI]© 424.1074, found
424.1073.

24 &Y 39 F1 49 HISRIANTET

30 mg =4 I EY) 3g, 4g BT 50 mL =
g3 o) F A R RS (VL VL V=214 )
InFCK AR, W2 IS R EE DR O 347, R4
3~5 ML, B TBAwA, IHERERER, K41 A4
S B RE A B A AT S P R I AR A A AR AT S A
M 2 BIAEARIR 4644102 #1100 K]'F, K 1 KL 0.40
mm X 0.30 mmX0.30 mm 1 0.20 mmX0.15 mmX0.05
mm K/NF A E T Bruker SMART CCD IP DY R 7 5+
Xrh, KA SRR 2E Mo Ka (A=0.071073 nm)54k,
F Xscan F2J7FUEHHE, XA 020 AT, 7
6.76°<<0<<52.0°3 [l N 73 WS 52 21) 8307 il 8765 AT HT
R, o 4213 F04127 ANMHSIATSS AT, R(int)=0.0226 Al
0.0286. 5k 5 U HE & 2 & W WUORS IE, 7R S A
SHELXTL-97 &7 Bk 4548, JF# SHELXL-97
FEIF K e/ b AT S5 Mk 1%, 132G 3g, 4g
e RgEmmE 1 Fos. (&Y 3g MEMSEE M=
458.91, CyH,oCIN4O4S, Monoclinic, C2/c, —15<h<9,
—21<k<25, —19</<20, a=122764(9) nm, b=
2.06768(10) nm, ¢=1.68642(13) nm, f=100.989(7)°, V=
4.2023(5) nm®, D.=1.451 g/cm’, F(000)=1904, Z=S8,
S=1.081, R, =0.0603, wR,=0.1432 [[>20(])], R, =
0.0737, wR,=0.1510 [all data]. L&) 4g HISEHIS L
M, = 45591, CyH;sCIN,05S * (C3HO)1., Monoclinic,
C2le, —22<h<22, —12<k<13, —16<[<26, a=
1.82105(19) nm, 5=1.10083(16) nm, ¢=2.17760(17) nm,
£ =105.43(3)°, V=142083(5) nm’, D,= 1439 g/em’,
F(000)=1888, Z=8, S=1.043, R,=0.0498, wR,=0.1081
[I>20(])], Ri=0.0639, WR,=0.1149 [all data]. tL&%)
3g, 4g [P SRR SE MR CAF TSI df 1A 45 /500 1
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45 B KL (Supporting Information)
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