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Abstract A series of 1,3,5-oxadiazin-2-one derivatives were obtained from the intermolecular cyclization of ynamides and
nitriles mediated by cheap and readily available molecular iodine under room temperature. This protocol has some distinct
advantages of mild conditions, simple work-up, easily available starting materials and fast reaction rate. The structures of all
products were characterized by 'H NMR, *C NMR, IR and HRMS.
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IR BB 1,3,5-18 R 2-FifT A 0(Eq. 2).
LR, BERRETS, SR TR 5 R AL
i 1—1 RAEWIZRY, (EHUEA BRI ARIE. T 5
MEAEME R BRI 515, (EEa NN A
PEfRI . RNGEA R PR m S A, LR R R
FARR S I8 I RIS e 1 535 FE AL S B 32 21T 32
FPENOL B b, AR SCHRE BT R R bR BRI S R
MR 1,3,5-B8 - 2-[fiT A= Y0(Eq. 3).
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Table 1 Reaction conditions optimization

>\*OR2 . . N/%O>:O

Ph

Ph
Ent Halogen.source Addi.tive R Yield%
(equiv.) (equiv.)
1 NIS (3.0) r.t. — t-Bu 44
2 NBS (3.0) r.t. — t-Bu 0
3 NCS (3.0) r.t. — t-Bu 0
4 IC1(3.0) r.t. — t-Bu 0
5 I, (3.0) r.t. — t-Bu 52
6 I, (3.0) —20 — t-Bu 32
7 I, (3.0) 0 — t-Bu 50
8 I, (3.0) 40 — t-Bu 40
9 I, (3.0) rt. K,COs; (2.0) t-Bu trace
10 I, (3.0) rt. Sc(OTf); (1.0) #Bu 18
11 I, (3.0) rt. In(OTf); (1.0) #Bu 13
12 I, (3.0) r.t. — Bn 78
13 I, (3.0) r.t. — Me  Trace

© 2015 Chinese Chemical Society & SIOC, CAS

“ All reactions were carried out in nitrogen atmosphere, ynamide (0.5 mmol),
halogen source (1.5 mmol), acetonitrile (5 mL).
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Figure 1 X-ray structure of compound 3f
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1 2 3
Entry R R R® Product Yield®/%
1 Ph Bn Me 3a 78
2 Ph p-MeBn Me 3b 82
3 Ph p-MeOBn Me 3c 46
4  Ph p-FBn Me  3d 74
5 Ph 0-CI1Bn Me 3e 50
6 Ph 0-BrBn Me 3f 48
7 p-FCsHy Bn Me 3g 64
8 n-Hexyl 0-BrBn Me 3h 32
9 Ph Ph Me 3i 40
10 Ph p-MeCgH, Me 3j 50
11 Ph p-MeOC¢Hy Me 3k 54
12 Ph p-t-BuC¢Hy Me 31 64
13 Ph 2,3-Me,CgH; Me 3m 44
14 Ph p-CIC¢H, Me 3n 63
15 Ph Ph Et 3o 14

“ All reactions were carried out at room temperature in nitrogen atmosphere.
Reaction condition: ynamide (0.5 mmol), iodine (1.5 mmol), nitrile (5 mL).
bTsolated yield.
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Figure 2 Proposed reaction mechanism
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£ 25 mL Schlenk M HHIA 0.5 mmol Hepifiz,
1.5 mmol I, 5 mL /KM, (REBAZ EER SR T =
TR 5 h, TLC Rl [ R 540G, MRS ZH A
MR B R AR BR IR AN VA W (15 mL), £ Z g A A (15
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e, TR, BeZ, BRGNS S BIRAIS R H AR Y 3a~
3o.

(E)-6-H 3 -3 J-4-(1-10 P 5 55)-1,3,5- 1 — e -2-
fifl(3a): ¥ AE A, mp. 116~117 “C; '"H NMR (CDCls,
400 MHz) 6: 7.34 (d, J=4.1 Hz, 4H), 7.29 (dd, J=9.2, 4.4
Hz, 1H), 7.27~7.22 (m, 3H), 6.95~6.88 (m, 2H), 4.23 (s,
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2H), 2.27 (s, 3H); °C NMR (CDCls;, 100 MHz) J: 156.8,
148.3, 140.6, 136.0, 135.3, 129.9, 128.9, 128.8, 128.6,
127.9, 127.3, 77.6, 49.8, 19.8; IR (KBr) v: 1758, 1687,
1612, 1243, 977, 724 cm '; HRMS (ESI) caled for
C1sH5IN;NaO, (M+Na)" 441.0070 , found 441.0077.

(E)-6-F 3 -3- %6} B A Jk-4-(1- il 3P % 36)-1,3,5- 18 —
IB2-2-if(3b): W FHOEE, mp. 134~137 C; '"H NMR
(CDCls, 400 MHz) §: 7.39~7.33 (m, 4H), 7.31~7.27 (m,
1H), 7.04 (t, J=8.4 Hz, 2H), 6.82 (d, J=7.8 Hz, 2H), 4.17
(s, 2H), 2.30 (s, 3H), 2.26 (s, 3H); *C NMR (CDCls, 100
MHz) J: 156.7, 148.2, 140.6, 137.7, 136.1, 132.3, 129.8,
129.2, 128.8, 127.8, 127.3, 77.5, 49.6, 21.1, 19.8; IR (KBr)
v: 1761, 1682, 1614, 1230, 1161, 730 cm™'; HRMS (ESI)
caled for C;9H;7;IN,NaO, (M—}—Na)+ 455.0232, found
455.0031.

(E)-6-H 2 -3- %) F AR R -4-(1- LT % 2)-1,3,5- 1
TE-2-M(3): KB, mop. 141~144 C; 'H NMR
(CDCls, 400 MHz) §: 7.41~7.33 (m, 4H), 7.32~7.26 (m,
1H), 6.88 (d, J=8.6 Hz, 2H), 6.77 (d, J=8.6 Hz, 2H), 4.15
(s, 2H), 3.77 (s, 3H), 2.25 (s, 3H); *C NMR (CDCls, 100
MHz) J: 159.3, 156.7, 148.2, 140.6, 136.1, 129.8, 128.9,
128.8, 127.4, 113.9, 77.5, 55.2, 49.3, 19.8; IR (KBr) v:
1744, 1688, 1620, 1514, 1245, 722 cm '; HRMS (ESI)
caled for C;9H;7;IN,NaO; (M—}—Na)+ 471.0176, found
471.0179.

(E)-6- F 35 -3- %6} G5 Fk -4-(1- Tl 3P 36 )-1,3,5- 18 —
IB2-2-i(3d): WRFEOE R, mp. 131~133 C; '"H NMR
(CDCls, 400 MHz) d: 7.39~7.33 (m, 4H), 7.30 (ddd, J=
9.1, 6.2, 3.3 Hz, 1H), 6.97~6.87 (m, 4H), 4.19 (s, 2H),
2.26 (s, 3H); *C NMR (CDCls, 100 MHz) J: 162.4 (d, J=
246 Hz), 156.7, 148.2, 140.5, 135.8, 131.1, 131.0, 129.8,
129.1 (d, J=8 Hz), 129.0, 128.9, 115.5 (d, J=12 Hz),
77.6, 49.1, 19.8; IR (KBr) v: 1746, 1689, 1620, 15144,
1245, 725 cm™'; HRMS (ESI) caled for CisH 4FIN,NaO,
(M+Na)" 458.9976 , found 458.9981.

(E)-6- F 35340 0% 4-(1-fl P56 366)-1,3,5- 1 —
125 -2-f (3e): O [E A, mp. 181~183 C; 'H NMR
(CDCls, 400 MHz) o: 7.35~7.29 (m, 4H), 7.26 (dq, J=
5.1, 2.8 Hz, 2H), 7.23~7.16 (m, 2H), 7.03~6.98 (m, 1H),
433 (s, 2H), 2.30 (s, 3H); *C NMR (CDCl;, 100 MHz) §:
156.6, 148.0, 140.3, 136.0, 133.2, 132.2, 129.7, 129.6,
129.1, 128.7, 126.4, 77.5, 49.0, 19.7; IR (KBr) v: 1763,
1675, 1617, 1225, 964, 731 cm”'; HRMS (ESI) caled for
CysH,4CIIN,NaO, (M+Na)" 474.9681 , found 474.9686.

(E)-6- Ff J-3-4F JR 5 JE -4-(1-fll W7 ¢ 36)-1,3,5- I8 —
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125 -2- i (3f): & (M [E A, mp. 192~194 C; 'H NMR
(CDCls, 400 MHz) 6: 7.48 (d, J=7.6 Hz, 1H), 7.33~7.17
(m, 6H), 7.10 (t, J=7.6 Hz, 1H), 6.98 (d, J=7.6 Hz, 1H),
4.28 (s, 2H), 2.29 (s, 3H); *C NMR (CDCl;, 100 MHz) ¢:
156.7, 148.0, 140.3, 136.1, 133.7, 133.0, 129.8, 129.7,
129.3, 128.8, 127.0, 123.0, 77.7, 51.3, 19.8; IR (KBr) v:
1762, 1673, 1616, 1201, 774, 747 cm™'; HRMS (ESI)
caled for CisH4BrIN,NaO, (M+Na)" 518.9176 , found
518.9178.

(E)-6- FF JE -3 JE -4 (1- B X 307 5 6 )-1,3,5- 18 —
5 -2- i (3g): ¥ F# L [E 14, mp. 93~94 C; 'H NMR
(CDCls, 400 MHz) o: 7.30 (dd, J=8.3, 5.3 Hz, 2H),
7.27~7.20 (m, 3H), 7.02 (t, J=8.5 Hz, 2H), 6.92~6.87
(m, 2H), 4.27 (s, 2H), 2.27 (s, 3H); *C NMR (CDCls, 100
MHz) 6: 163.4(d, J= 250.7 Hz), 156.8, 148.1, 136.6,
136.2, 135.0, 131.7(d, J=9.1 Hz), 128.6, 127.9, 127.0,
115.9(d, J=21.1 Hz), 76.0, 49.9, 19.8; IR (KBr) v: 1735,
1688, 1504, 1232, 1158, 746 cm™'; HRMS (ESI) calcd for
Cy5sH,BrIN,NaO, (M+Na)* 458.9976 , found 458.9980.

(E)-6- FF 3 -3- 4R YR 3 -4-(1- R B %5 )-1,3,5- I —
125 -2-F (3h): &4, mp. 128~130 ‘C; 'H NMR
(CDCls, 400 MHz) 8: 7.58 (d, J=7.9 Hz, 1H), 7.33 (t, J=
7.4 Hz, 1H), 7.27 (s, 1H), 7.19 (t, J=7.4 Hz, 1H), 4.85 (s,
2H), 2.44~2.10 (m, 5H), 1.53 (dd, J=15.5, 8.2 Hz, 2H),
1.31~1.05 (m, 6H), 0.86 (t, J/=7.1 Hz, 3H); “C NMR
(CDCLs, 100 MHz) §: 155.0, 148.4, 136.5, 134.3, 133.0,
129.4, 128.8, 127.5, 122.5, 87.9, 54.2, 38.3, 31.4, 30.4,
28.3,22.5,19.4, 13.9; IR (KBr) v: 2967, 1761, 1692, 1616,
1201, 775, 746 cmfl; HRMS (ESI) calcd for C;gH,,BrIN,-
NaO, (M+Na)" 526.9802, found 526.9805.

(E)-6-H & -3- 2K J-4-(1-fIF 5 5)-1,3,5- 158 — e -2-
FR(3i): 3 (A& K, m.p. 212~214 C; '"H NMR (CDCl;,
400 MHz) &: 7.05~6.93 (m, 6H), 6.93~6.83 (m, 4H),
2.37 (s, 3H); *C NMR (CDCl;, 100 MHz) §: 157.1, 146.6,
140.6, 138.4, 137.9, 129.6, 128.4, 127.9, 127.6, 127.2,
127.0, 79.0, 19.9; IR (KBr) v: 1754, 1686, 1621, 1331,
1266, 1182, 716, 691 cm ™ '; HRMS (ESI) caled for
Ci7H5IN;NaO, (M+Na)" 426.9914 , found 426.9918.

(E)-6- FF FE-3- %6} B 2% 5 -4-(1- L 37 5 56 )-1,3,5- 1 —
1522 (3j): K AE A, mp. 209~211 C; 'H NMR
(CDCls, 400 MHz) 6: 6.99~6.92 (m, 3H), 6.85 (ddd, J=
5.2,2.8, 1.2 Hz, 2H), 6.76 (q, J=8.7 Hz, 4H), 2.36 (d, J=
1.4 Hz, 3H), 2.17 (s, 3H); *C NMR (CDCl;, 100 MHz) ¢:
157.1, 146.7, 140.8, 138.5, 137.0, 135.2, 129.6, 129.0,
127.7, 127.4, 127.0, 78.6, 20.8, 19.9; IR (KBr) v: 1758,
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1685, 1621, 1331, 1270, 750 cm™'; HRMS (ESI) calcd for
C1sH 5IN;NaO, (M+Na)* 441.0070 , found 441.0076.

(E)-6- -3 A8 2R 2 -4-(1- T % 3 )-1,3,5- 1
T2 (3K): R B EE K, mop. 206~209 C; "H NMR
(CDCls, 400 MHz) J: 7.04~6.95 (m, 3H), 6.90~6.83 (m,
2H), 6.81~6.74 (m, 2H), 6.53~6.46 (m, 2H), 3.69 (s,
3H), 2.37 (s, 3H); °C NMR (CDCls;, 100 MHz) §: 158.2,
157.1, 146.9, 140.9, 138.5, 130.6, 129.5, 128.4, 127.9,
127.6, 113.8, 78.4, 55.4, 19.9; IR (KBr) v: 1754, 1622,
1507, 1249, 715 cm ~'; HRMS (ESI) caled for
CisH;sIN;NaO; (M+Na)" 457.0020 , found 457.0022.

(E)-6-H 3 -3- X6 U T 2K 2 -4-(1- T 7 % 2)-1,3,5- 1
TE-2-FE3N): R A, mop. 206~207 C; 'H NMR
(CDCls, 400 MHz) §: 7.05~6.99 (m, 2H), 6.98~6.93 (m,
3H), 6.90~6.85 (m, 2H), 6.84~6.79 (m, 2H), 2.40 (s,
3H), 1.23 (s, 9H); *C NMR (CDCls, 100 MHz) §: 157.1,
150.0, 146.8, 140.8, 138.4, 135.0, 129.6, 127.8, 127.4,
126.8, 125.4, 78.5, 34.4, 31.1, 20.0; IR (KBr) v: 2958,
1759, 1687, 1620, 1274, 714 cm™'; HRMS (ESI) calcd for
C,HyIN;NaO, (M+Na)" 483.0540 , found 483.0544.

(E)-6-H1 £E-3-(2,4- — W 2R B )-4-(1-BILIE % J)-1,3,5-
ME IR -2-FF (3m): ¥k i A E A, mp. 175~178 C; 'H
NMR (CDCls, 400 MHz) 6: 7.01~6.88 (m, 3H), 6.77 (dt,
J=6.5, 2.1 Hz, 2H), 6.69~6.55 (m, 3H), 2.37 (s, 3H),
2.13 (s, 3H), 2.00 (s, 3H); *C NMR (CDCl;, 100 MHz) ¢:
157.0, 146.2, 140.7, 137.9, 137.3, 134.3, 133.6, 131.1,
128.7, 128.5, 127.5, 127.2, 127.0, 77.4, 20.7, 20.0, 17.8; IR
(KBr) v: 1757, 1689, 1618, 1277, 977, 726 cm”'; HRMS
(ESI) caled for CjoH;IN,NaO, (M+Na)® 433.0407 ,
found 433.0411.

(E)-6- FF 3 -3 %6 G A8 Fk -4-(1 -l WY 56 366 )-1,3,5- 1 —
B2-2-Ff(3n): RFEOE A, mp. 213~215 C; '"H NMR
(CDCls, 400 MHz) 0: 7.11~7.02 (m, 3H), 7.02~6.96 (m,
2H), 6.91 (dt, J=6.1, 4.6 Hz, 2H), 6.88~6.82 (m, 2H),
2.40 (s, 3H); C NMR (CDCl;, 100 MHz) 6: 157.2, 146.5,
140.5, 138.2, 136.3, 132.9, 129.6, 128.8, 128.6, 128.1,
127.9, 79.0, 20.0; IR (KBr) v: 1750, 1590, 1280, 1088, 739
cm '; HRMS (ESI) caled for Ci;H;,CIIN,NaO, (M+Na)*
460.9524, found 460.9528.

(E)-6- £, 3 -3- I8 3 -4-(1-BIL 0 5 3)-1,3,5- 8 1k -2-
fifl(30): ¥ A4, mp. 108~111 “C; '"H NMR (CDCls,
400 MHz) 6: 7.01 (dt, J=11.1, 3.8 Hz, 3H), 6.96 (dd, J=
6.5, 2.7 Hz, 3H), 6.94~6.90 (m, 2H), 6.90~6.85 (m, 2H),
2.63 (q, J=7.4 Hz, 2H), 1.39 (t, J=7.4 Hz, 3H); °C NMR
(CDCls, 100 MHz) J: 160.8, 146.9, 140.6, 138.3, 137.8,

2112 http:/sioc-journal.cn/
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129.6, 128.4,127.9, 127.6, 127.3, 127.1, 79.1, 26.6, 9.3; IR
(KBr) v: 1752, 1620, 1338, 1277, 1182, 720 cm”'; HRMS
(ESI) calcd for C;gH;sIN,NaO, (M—i—Na)+ 441.0076 ,
found 441.0075.

%45 Bh A1 %l (Supporting Information) & =¥ 'H
NMR & “C NMR ¥ E J A0 A9 3 () Sl i dis . X bt
FREA] PL A B MASF1] WX 33t (http://sioc-journal.cn/) | N %K.
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