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. General Information

'H NMR and * C NMR spectra of compounds 2a-20.
COSY, HMBC, and NOESY for compound 2c.

'HNMR and *CNMR spectra of compound 5b and 6a.
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Melting points are uncorrected. *H NMR and **C NMR spectra were recorded in 400

MHz instrument using CDCl; as a solvent. *H NMR chemical shifts are referenced to

TMS (0 ppm) or CDCl; (7.26 ppm). **C NMR was referenced to CDCl5 (77.0 ppm).

Multiplicities were denoted as s, d, t, g. Mass spectra and high resolution mass spectra

(HRMS) were measured using the electron-impact (EI, 70 eV). Flash column

chromatography was carried out over silica gel 60 (E. Merck, 230-400 mesh).
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2. ORTEP Diagrams
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4-(iodo(phenyl)methylene)-2-phenyl-4H-benzo[d][1,3]oxazine (2a)

Table 1. Crystal data and structure refinement for 2a.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 26.01°
Absorption correction

Max. and min. transmission

Refinement method

2a

C21H14INO

423.23

297(2) K

0.71073 A

Monoclinic

P 21/n

a=8.6684(5) A o= 90°.
b = 20.5140(12) A B= 105.7630(10)°.
¢ =9.9755(6) A y=90°
1707.17(17) A3

4

1.647 Mg/m3

1.882 mm-!

832

0.69 x 0.58 x 0.21 mm3

1.99 to 26.01°.

-9<=h<=10, -23<=k<=25, -12<=I<=9
9397

3351 [R(int) = 0.0202]

99.7 %

Empirical

1.000 and 0.563

Full-matrix least-squares on F2
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Data / restraints / parameters 3351/0/ 227
Goodness-of-fit on F2 1.138

Final R indices [I1>2sigma(l)] R1=0.0227, wR2 = 0.0729
R indices (all data) R1 =0.0258, wR2 = 0.0757
Largest diff. peak and hole 0.281 and -0.373 e. A3

Table 2. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A2x
109)

for 4a. U(eq) is defined as one third of the trace of the orthogonalized U tensor.

X y z U(eq)
| 2314(5) 1832(1) 7798(2) 53(1)
I 2090(19) 1803(3) 7807(5) 57(1)
0 1916(2) 695(1) 9623(2) 51(1)
N 2157(2) -20(1) 11496(2) 50(1)
C() -256(3) 2751(1) 9765(2) 50(1)
C(2) -486(3) 3377(1) 10235(3) 60(1)
C@®3) 776(3) 3710(1) 11090(3) 62(1)
C(4) 2286(3) 3433(1) 11481(3) 61(1)
C(5) 2517(3) 2816(1) 11005(2) 51(1)
C(6) 1249(2) 2465(1) 10163(2) 41(1)
C(7) 1540(3) 1807(1) 9664(2) 41(1)
C(8) 1521(2) 1239(1) 10301(2) 40(1)
C(9) 1154(2) 1096(1) 11630(2) 40(1)
C(10) 451(3) 1536(1) 12358(2) 50(1)
C(11) 154(3) 1364(1) 13596(2) 53(1)
C(12) 574(3) 754(1) 14161(2) 56(1)
C(13) 1248(3) 309(1) 13465(2) 55(1)
C(14) 1513(2) 470(1) 12179(2) 44(1)
C(15) 2302(2) 116(1) 10295(2) 42(1)
C(16) 2945(2) -353(1) 9452(2) 45(1)
C(17) 3257(3) -987(1) 9924(3) 59(1)
C(18) 3891(4) -1430(1) 9177(3) 70(1)
C(19) 4217(3) -1244(1) 7964(3) 70(1)
C(20) 3930(4) -610(1) 7495(3) 70(1)
C(21) 3288(3) -171(2) 8225(3) 57(1)
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Table3.  Bond lengths [A] and angles [°] for 2a

I-C(7) 2.144(4)
I'-C(7) 2.034(10)
0-C(15) 1.360(2)
0-C(8) 1.394(2)
N-C(15) 1.269(3)
N-C(14) 1.412(3)
C(1)-C(6) 1.386(3)
C(1)-C(2) 1.400(3)
C(1)-H(1A) 0.9300
C(2)-C(3) 1.372(4)
C(2)-H(2A) 0.9300
C(3)-C(4) 1.382(4)
C(3)-H(3A) 0.9300
C(4)-C(5) 1.386(3)
C(4)-H(4A) 0.9300
C(5)-C(6) 1.389(3)
C(5)-H(5A) 0.9300
C(6)-C(7) 1.484(2)
C(7)-C(8) 1.330(3)
C(8)-C(9) 1.474(3)
C(9)-C(14) 1.396(3)
C(9)-C(10) 1.399(3)
C(10)-C(11) 1.374(3)
C(10)-H(10A) 0.9300
C(11)-C(12) 1.380(3)
C(11)-H(11A) 0.9300
C(12)-C(13) 1.370(3)
C(12)-H(12A) 0.9300
C(13)-C(14) 1.403(3)
C(13)-H(13A) 0.9300
C(15)-C(16) 1.482(3)
C(16)-C(21) 1.387(3)
C(16)-C(17) 1.385(3)
C(17)-C(18) 1.381(3)
C(17)-H(17A) 0.9300
C(18)-C(19) 1.369(4)
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C(18)-H(18A)
C(19)-C(20)
C(19)-H(19A)
C(20)-C(21)
C(20)-H(20A)
C(21)-H(21A)

C(15)-0-C(8)
C(15)-N-C(14)
C(6)-C(1)-C(2)
C(6)-C(1)-H(1A)
C(2)-C(1)-H(1A)
C(3)-C(2)-C(1)
C(3)-C(2)-H(2A)
C(1)-C(2)-H(2A)
C(2)-C(3)-C(4)
C(2)-C(3)-H(3A)
C(4)-C(3)-H(3A)
C(5)-C(4)-C(3)
C(5)-C(4)-H(4A)
C(3)-C(4)-H(4A)
C(4)-C(5)-C(6)
C(4)-C(5)-H(5A)
C(6)-C(5)-H(5A)
C(1)-C(6)-C()
C(1)-C(6)-C(7)
C(5)-C(6)-C(7)
C(8)-C(7)-C(6)
C(8)-C(7)-I
C(6)-C(7)-I
C(8)-C(7)-I
C(6)-C(7)-1
I-C(7)-I
C(7)-C(8)-0
C(7)-C(8)-C(9)
0-C(8)-C(9)
C(14)-C(9)-C(10)
C(14)-C(9)-C(8)
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0.9300
1.383(4)
0.9300
1.368(3)
0.9300
0.9300

121.30(15)
116.88(17)
120.1(2)
120.0
120.0
120.1(2)
119.9
119.9
120.4(2)
119.8
119.8
119.5(2)
1203
1203
121.0(2)
1195
1195
118.88(19)
121.43(19)
119.64(19)
127.7(2)
117.9(2)
114.4(2)
118.87(15)
113.06(14)
4.8(4)
115.66(17)
129.61(18)
114.73(16)
118.16(18)
117.13(17)

S5



C(10)-C(9)-C(8)
C(11)-C(10)-C(9)
C(11)-C(10)-H(10A)
C(9)-C(10)-H(10A)
C(10)-C(11)-C(12)
C(10)-C(11)-H(11A)
C(12)-C(11)-H(11A)
C(13)-C(12)-C(11)
C(13)-C(12)-H(12A)
C(11)-C(12)-H(12A)
C(12)-C(13)-C(14)
C(12)-C(13)-H(13A)
C(14)-C(13)-H(13A)
C(9)-C(14)-C(13)
C(9)-C(14)-N
C(13)-C(14)-N
N-C(15)-0
N-C(15)-C(16)
0-C(15)-C(16)
C(21)-C(16)-C(17)
C(21)-C(16)-C(15)
C(17)-C(16)-C(15)
C(18)-C(17)-C(16)
C(18)-C(17)-H(17A)
C(16)-C(17)-H(17A)
C(19)-C(18)-C(17)
C(19)-C(18)-H(18A)
C(17)-C(18)-H(18A)
C(18)-C(19)-C(20)
C(18)-C(19)-H(19A)
C(20)-C(19)-H(19A)
C(21)-C(20)-C(19)
C(21)-C(20)-H(20A)
C(19)-C(20)-H(20A)
C(20)-C(21)-C(16)
C(20)-C(21)-H(21A)
C(16)-C(21)-H(21A)
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124.70(18)
121.0(2)
1195
1195
120.5(2)
119.8
119.8
119.9(2)
120.0
120.0
120.3(2)
119.9
119.9
120.08(18)
122.70(18)
117.21(18)
125.67(17)
122.78(18)
111.54(17)
118.91(19)
121.99(19)
119.1(2)
120.3(2)
119.8
119.8
120.1(2)
119.9
119.9
120.0(2)
120.0
120.0
120.1(3)
119.9
119.9
120.6(2)
119.7
119.7
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Symmetry transformations used to generate equivalent atoms:
Table 4. Anisotropic displacement parameters (A2x 103) for 2a.  The anisotropic

displacement factor exponent takes the form: -2x?[ h2 a*2Ull + ... +2hka*b* Ul2]

Ull U22 U33 U23 U13 U12
| 75(1) 49(1) 45(1) 3(1) 31(1) 6(1)
I 76(3) 64(2) 37(1) 12(1) 27(1) 21(2)
0 77(1) 38(1) 45(1) -3(1) 28(1) 8(1)
N 64(1) 39(1) 54(1) 1(1) 28(1) 3(1)
c(1) 55(1) 51(1) 45(1) 2(1) 16(1) 8(1)
c(2) 71(2) 58(1) 58(2) 11(1) 31(1) 25(1)
c(@3) 91(2) 41(1) 62(2) -1(1) 36(1) 10(1)
c() 76(2) 50(1) 62(2) -10(1) 24(1) -6(1)
C(5) 54(1) 46(1) 56(1) -2(1) 20(1) 3(1)
C(6) 54(1) 36(1) 37(1) 4(1) 19(1) 6(1)
c(7) 48(1) 42(1) 35(1) 1(1) 16(1) 5(1)
Cc(8) 46(1) 37(1) 39(1) -3(1) 15(1) 4(1)
C(9) 44(1) 40(1) 40(1) -4(1) 16(1) -4(1)
C(10) 60(1) 45(1) 49(1) 2(1) 24(1) 7(1)
C(11) 63(1) 54(1) 52(1) -6(1) 33(1) 0(1)
C(12) 69(1) 57(1) 54(1) 2(1) 36(1) -11(1)
C(13) 75(2) 42(1) 59(1) 6(1) 34(1) -6(1)
C(14) 46(1) 40(1) 50(1) 0(1) 21(1) -5(1)
C(15) 45(1) 33(1) 50(1) -5(1) 15(1) -3(1)
C(16) 44(1) 40(1) 51(1) -13(1) 14(1) -3(1)
c(17) 70(1) 47(1) 60(1) -8(1) 18(1) 8(1)
C(18) 81(2) 49(1) 75(2) -13(1) 13(1) 17(1)
C(19) 70(2) 64(2) 77(2) -27(1) 20(1) 15(1)
C(20) 76(2) 73(2) 69(2) -20(1) 34(1) -2(1)
c(21) 70(1) 46(1) 61(1) -8(1) 26(1) 0(1)

Table 5.  Hydrogen coordinates ( x 104) and isotropic  displacement parameters (A2x 10 3)

for 2a.

X y z U(eq)
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H(LA) -1114
H(2A) -1497
H(3A) 615
H(4A) 3141
H(5A) 3538
H(10A) 181
H(L1A) -332
H(12A) 398
H(13A) 1532
H(17A) 3039
H(18A) 4096
H(19A) 4632
H(20A) 4175
H(21A) 3079

2527 9185
3568 9968
4124 11408
3660 12059
2633 11254
1952 12000
1661 14056

645 15012
-102 13848
-1115 10748
-1856 9498
-1545 7456
-481 6683

253 7896

59
72
74
74
61
60
64
68
67
71
84
84
84
69

2-(4-chlorophenyl)-4-(iodo(phenyl)methylene)-4H-benzo[d][1,3]oxazine(2c):

|
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Table 1. Crystal data and structure refinement for 2c

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

2c

C21 H13CIINO
457.67

297(2) K

0.71073 A
Monoclinic

C2lc
a=15.6740(11) A
b = 8.2808(6) A

Cc =28.5842(19) A
3633.0(4) A3

S8
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z 8

Density (calculated) 1.674 Mg/m?3

Absorption coefficient 1.918 mm1

F(000) 1792

Crystal size 0.60 x 0.41 x 0.18 mm3

Theta range for data collection 2.65 10 26.03°.

Index ranges -19<=h<=19, -10<=k<=10, -16<=1<=35
Reflections collected 9855

Independent reflections 3551 [R(int) = 0.0239]
Completeness to theta = 26.03° 99.5 %

Absorption correction Empirical

Max. and min. transmission 1.000000 and 0.650068
Refinement method Full-matrix least-squares on F2
Data / restraints / parameters 3551/0/226

Goodness-of-fit on F2 1.052

Final R indices [I>2sigma(l)] R1=0.0288, wR2 = 0.0751

R indices (all data) R1 =0.0330, wR2 = 0.0778
Largest diff. peak and hole 0.279 and -0.759 e. A3

Table 2. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A2x
10%)

for 2c.  U(eq) is defined as one third of the trace of the orthogonalized Ui tensor.

X y z U(eq)
| 2464(1) 1261(1) 4445(1) 56(1)
Cl 6336(1) 5467(1) 6269(1) 64(1)
o 4369(1) 1004(2) 4441(1) 41(1)
N 5735(2) 1175(3) 4228(1) 47(1)
C@1) 3960(2) 342(3) 4007(1) 36(1)
C(2) 4551(2) -347(3) 3720(1) 38(1)
C@3) 4306(2) -1509(3) 3365(1) 46(1)
C(4) 4915(2) -2114(4) 3120(1) 57(1)
C(5) 5768(2) -1602(4) 3229(1) 65(1)
C(6) 6025(2) -483(4) 3588(1) 59(1)
C(7) 5426(2) 131(3) 3839(1) 42(1)
C(8) 5218(2) 1508(3) 4503(1) 38(1)
C(9) 5475(2) 2471(3) 4942(1) 37(1)
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C(10) 6336(2) 2964(3) 5082(1) 46(1)
C(11) 6610(2) 3881(3) 5488(1) 50(1)
C(12) 6001(2) 4299(3) 5754(1) 44(1)
C(13) 5142(2) 3831(3) 5628(1) 47(2)
C(14) 4878(2) 2912(3) 5220(1) 43(1)
C(15) 3087(2) 362(3) 3912(1) 39(1)
C(16) 2494(2) -78(3) 3456(1) 42(1)
Cc(17) 1821(2) -1175(4) 3441(1) 59(1)
C(18) 1276(2) -1554(5) 3008(2) 75(1)
C(19) 1386(2) -832(5) 2592(1) 70(1)
C(20) 2051(2) 278(4) 2601(1) 62(1)
C(21) 2593(2) 656(4) 3032(1) 50(1)

Table 3.  Bond lengths [A] and angles [°] for 2c.

1-C(15) 2.105(2)
CI-C(12) 1.749(3)
0-C(8) 1.372(3)
0-C(1) 1.389(3)
N-C(8) 1.269(4)
N-C(7) 1.414(3)
C(1)-C(15) 1.340(4)
C(1)-C(2) 1.470(3)
C(2)-C(3) 1.395(4)
C(2)-C(7) 1.402(4)
C(3)-C(4) 1.388(4)
C(3)-H(3A) 0.9300

C(4)-C(5) 1.377(5)
C(4)-H(4A) 0.9300

C(5)-C(6) 1.379(5)
C(5)-H(5A) 0.9300

C(6)-C(7) 1.390(4)
C(6)-H(6A) 0.9300

C(8)-C(9) 1.471(3)
C(9)-C(10) 1.390(4)
C(9)-C(14) 1.393(4)
C(10)-C(11) 1.380(4)
C(10)-H(10A) 0.9300
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C(11)-C(12) 1.380(4)
C(11)-H(11A) 0.9300
C(12)-C(13) 1.378(4)
C(13)-C(14) 1.385(4)
C(13)-H(13A) 0.9300
C(14)-H(14A) 0.9300
C(15)-C(16) 1.486(3)
C(16)-C(17) 1.386(4)
C(16)-C(21) 1.391(4)
C(17)-C(18) 1.389(5)
C(17)-H(17A) 0.9300
C(18)-C(19) 1.373(6)
C(18)-H(18A) 0.9300
C(19)-C(20) 1.386(5)
C(19)-H(19A) 0.9300
C(20)-C(21) 1.384(4)
C(20)-H(20A) 0.9300
C(21)-H(21A) 0.9300
C(8)-0-C(1) 119.72(19)
C(8)-N-C(7) 117.4(2)
C(15)-C(1)-0 116.3(2)
C(15)-C(1)-C(2) 128.7(2)
0-C(1)-C(2) 115.0(2)
C(3)-C(2)-C(7) 118.9(2)
C(3)-C(2)-C(1) 124.2(2)
C(7)-C(2)-C(1) 116.8(2)
C(4)-C(3)-C(2) 120.0(3)
C(4)-C(3)-H(3A) 120.0
C(2)-C(3)-H(3A) 120.0
C(5)-C(4)-C(3) 120.7(3)
C(5)-C(4)-H(4A) 119.7
C(3)-C(4)-H(4A) 119.7
C(4)-C(5)-C(6) 120.0(3)
C(4)-C(5)-H(5A) 120.0
C(6)-C(5)-H(5A) 120.0
C(5)-C(6)-C(7) 120.3(3)
C(5)-C(6)-H(6A) 119.9
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C(7)-C(6)-H(6A) 119.9
C(6)-C(7)-C(2) 120.1(2)
C(6)-C(7)-N 118.1(2)
C(2)-C(7)-N 121.7(2)
N-C(8)-0 125.3(2)
N-C(8)-C(9) 123.2(2)
0-C(8)-C(9) 111.5(2)
C(10)-C(9)-C(14) 119.0(2)
C(10)-C(9)-C(8) 119.1(2)
C(14)-C(9)-C(8) 121.9(2)
C(11)-C(10)-C(9) 121.4(3)
C(11)-C(10)-H(10A) 119.3
C(9)-C(10)-H(10A) 119.3
C(12)-C(11)-C(10) 118.1(3)
C(12)-C(11)-H(11A) 121.0
C(10)-C(11)-H(11A) 121.0
C(13)-C(12)-C(11) 122.2(2)
C(13)-C(12)-Cl 119.1(2)
C(11)-C(12)-Cl 118.7(2)
C(12)-C(13)-C(14) 118.9(3)
C(12)-C(13)-H(13A) 120.5
C(14)-C(13)-H(13A) 120.5
C(13)-C(14)-C(9) 120.3(3)
C(13)-C(14)-H(14A) 119.8
C(9)-C(14)-H(14A) 119.8
C(1)-C(15)-C(16) 127.3(2)
C(1)-C(15)-I 117.58(18)
C(16)-C(15)-1 114.97(17)
C(17)-C(16)-C(21) 118.5(3)
C(17)-C(16)-C(15) 121.7(2)
C(21)-C(16)-C(15) 119.8(2)
C(16)-C(17)-C(18) 120.2(3)
C(16)-C(17)-H(17A) 119.9
C(18)-C(17)-H(17A) 119.9
C(17)-C(18)-C(19) 120.7(3)
C(17)-C(18)-H(18A) 119.7
C(19)-C(18)-H(18A) 119.7
C(20)-C(19)-C(18) 120.0(3)
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C(20)-C(19)-H(19A) 120.0
C(18)-C(19)-H(19A) 120.0
C(21)-C(20)-C(19) 119.3(3)
C(21)-C(20)-H(20A) 120.3
C(19)-C(20)-H(20A) 120.3
C(20)-C(21)-C(16) 121.3(3)
C(20)-C(21)-H(21A) 119.3
C(16)-C(21)-H(21A) 119.3

Symmetry transformations used to generate equivalent atoms:

Table 4.  Anisotropic displacement parameters (A2x 103) for 2c.  The anisotropic

displacement factor exponent takes the form: -2x?[ h2 a*2U + .. +2hka*b* U12]

Ull U22 U33 U23 U13 U12
| 44(1) 83(1) 46(1) -13(1) 19(1) -6(1)
cl 83(1) 63(1) 43(1) -15(1) 7(1) -20(1)
0 37(1) 53(1) 34(1) -8(1) 8(1) -6(1)
N 37(1) 60(1) 44(1) -10(1) 9(1) -2(1)
c(1) 41(1) 39(1) 30(1) 0(1) 8(1) -5(1)
c(2) 42(1) 40(1) 32(1) 1(1) 8(1) 4(1)
c(@3) 49(2) 47(1) 41(1) 7(2) 8(1) -1(1)
c(4) 64(2) 59(2) 47(2) -16(1) 12(1) 8(1)
C(5) 55(2) 82(2) 60(2) -21(2) 19(2) 15(2)
C(6) 41(2) 83(2) 54(2) -16(2) 12(1) 7(2)
() 39(1) 51(1) 37(1) -3(1) 7(1) 3(1)
C(8) 34(1) 41(1) 37(1) 2(1) 3(1) -1(1)
C(9) 38(1) 39(1) 32(1) 2(1) 5(1) 2(1)
C(10) 37(1) 55(2) 46(2) 7(2) 8(1) -1(1)
Cc(11) 43(2) 58(2) 47(2) -5(1) 1(1) -8(1)
C(12) 56(2) 40(1) 33(1) -1(1) 2(1) -6(1)
C(13) 52(2) 54(2) 36(1) -3(1) 11(1) 2(1)
C(14) 37(1) 52(1) 39(1) -2(1) 6(1) -3(1)
C(15) 41(1) 44(1) 34(1) -2(1) 11(1) -4(1)
C(16) 38(1) 48(1) 37(1) -2(1) 5(1) 2(1)
c(17) 52(2) 73(2) 51(2) 2(1) 6(1) -13(1)
C(18) 56(2) 88(2) 73(2) -10(2) -6(2) -20(2)
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C(19) 64(2) 85(2) 50(2) -15(2) -14(2) 8(2)
C(20) 69(2) 76(2) 36(1) 4(1) 3(1) 16(2)
C(21) 54(2) 56(2) 40(1) 1(1) 10(1) 2(1)

Table 5.  Hydrogen coordinates ( x 10%) and isotropic  displacement parameters (A2x 10 3)

for 2c.
X y z U(eq)

H(3A) 3734 -1878 3292 55
H(4A) 4745 -2873 2879 68
H(5A) 6170 -2010 3062 78
H(6A) 6601 -139 3661 71
H(10A) 6737 2669 4898 55
H(11A) 7187 4209 5578 60
H(13A) 4745 4128 5815 56
H(14A) 4300 2587 5131 52
H(17A) 1734 -1659 3721 71
H(18A) 832 -2304 3000 90
H(19A) 1015 -1088 2305 84
H(20A) 2133 763 2320 74
H(21A) 3032 1416 3039 60

4-(iodo(phenyl)methylene)-2-phenyl-6-(trifluoromethyl)-4H-benzo[d][1,3]oxazine

(2e):
\ 1
i~
~ N\
\’\I‘ O I
\//%}r
L T Ren
//\ , FO I O N/
//\é;/\/\/
| | 2e
TN

[

Tavie L. Lrysldl udld diu strucure rennement for 2e.

Identification code 2e
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Empirical formula C22H13F3INO

Formula weight 491.23

Temperature 110(2) K

Wavelength 0.71073 A

Crystal system Triclinic

Space group P-1

Unit cell dimensions a=18.1298(2) A o= 80.375(2)".
b =10.6900(3) A B=87.307(2)°.
c=11.1738(3) A v =73.916(2)°.

Volume 919.94(4) A3

Z 2

Density (calculated) 1.773 Mg/m?3

Absorption coefficient 1.782 mm-t

F(000) 480

Crystal size 0.60 x 0.46 x 0.40 mm3

Theta range for data collection 2.94 to 29.28°.

Index ranges -10<=h<=10, -13<=k<=14, -14<=I<=14

Reflections collected 8019

Independent reflections 4233 [R(int) = 0.0202]

Completeness to theta = 26.00° 99.8 %

Absorption correction Semi-empirical from equivalents

Max. and min. transmission 1.00000 and 0.85697

Refinement method Full-matrix least-squares on F2

Data / restraints / parameters 4233/0/253

Goodness-of-fit on F2 0.994

Final R indices [I1>2sigma(l)] R1 =0.0243, wR2 = 0.0599

R indices (all data) R1=0.0299, wR2 = 0.0611

Largest diff. peak and hole 0.621 and -0.634 e. A3

Table 2. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A2x 103)

for 2e.  U(eq) is defined as one third of the trace of the orthogonalized Ui tensor.

X y z U(eq)
| 3733(1) 7123(1) 7268(1) 21(1)
F(1) 1975(2) 7674(2) 819(1) 36(1)
F(2) 3400(2) 5849(2) 283(1) 33(1)
F(3) 669(2) 6447(2) 130(1) 34(1)
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C(1)
C(2)
CE)
C(4)
CE)
C(6)
C()
C(8)
C(9)
C(10)
C(11)
C(12)
C(13)
C(14)
C(15)
C(16)
C(17)
C(18)
C(19)
C(20)
C(21)
C(22)

3282(2)
1901(2)
2912(3)
2431(3)
2478(3)
1845(3)
1175(3)
1197(3)
1849(3)
2622(3)
2870(3)
2529(3)
2720(4)
3235(3)
3580(3)
3389(3)
3041(3)
2600(3)
3804(3)
3373(4)
1755(4)

552(3)

960(3)
1959(3)

4755(2)
3434(2)
5770(2)
5380(2)
6085(2)
5699(2)
4620(2)
3886(2)
4250(2)
3702(2)
2870(2)
1648(3)

858(3)
1277(3)
2482(3)
3300(3)
6945(2)
8193(2)
8898(3)

10054(3)

10517(3)
9826(2)
8681(2)
6425(3)

6340(1)
5522(2)
5340(2)
4233(2)
3068(2)
2097(2)
2266(2)
3407(2)
4391(2)
6392(2)
7595(2)
7737(2)
8868(3)
9852(2)
9710(2)
8590(2)
5528(2)
4649(2)
4319(2)
3480(3)
2979(2)
3321(2)
4156(2)

846(2)

17(1)
18(1)
15(1)
15(1)
17(1)
17(1)
19(1)
19(1)
16(1)
16(1)
20(1)
27(1)
32(1)
31(1)
30(1)
24(1)
16(1)
17(1)
24(1)
30(1)
27(1)
24(1)
20(1)
22(1)
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Table 3.  Bond lengths [A] and angles [°] for 2e.

I-C(15) 2.103(2)
F(1)-C(22) 1.334(3)
F(2)-C(22) 1.345(3)
F(3)-C(22) 1.341(3)
0-C(8) 1.367(3)
0-C(1) 1.400(3)
N-C(8) 1.269(3)
N-C(7) 1.405(3)
C(1)-C(15) 1.340(3)
C(1)-C(2) 1.472(3)
C(2)-C(7) 1.397(3)
C(2)-C(3) 1.395(3)
C(3)-C(4) 1.390(3)
C(3)-H(3A) 0.9500

C(4)-C(5) 1.389(3)
C(4)-C(22) 1.492(3)
C(5)-C(6) 1.379(3)
C(5)-H(5A) 0.9500

C(6)-C(7) 1.398(3)
C(6)-H(6A) 0.9500

C(8)-C(9) 1.471(3)
C(9)-C(10) 1.392(4)
C(9)-C(14) 1.396(3)
C(10)-C(11) 1.387(4)
C(10)-H(10A) 0.9500

C(11)-C(12) 1.377(4)
C(11)-H(11A) 0.9500

C(12)-C(13) 1.375(4)
C(12)-H(12A) 0.9500

C(13)-C(14) 1.389(4)
C(13)-H(13A) 0.9500

C(14)-H(14A) 0.9500

C(15)-C(16) 1.484(3)
C(16)-C(21) 1.393(3)
C(16)-C(17) 1.394(3)
C(17)-C(18) 1.390(4)
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C(17)-H(17A) 0.9500
C(18)-C(19) 1.380(4)
C(18)-H(18A) 0.9500
C(19)-C(20) 1.385(4)
C(19)-H(19A) 0.9500
C(20)-C(21) 1.379(3)
C(20)-H(20A) 0.9500
C(21)-H(21A) 0.9500
C(8)-0-C(1) 119.61(17)
C(8)-N-C(7) 117.4(2)
C(15)-C(1)-0 115.9(2)
C(15)-C(1)-C(2) 129.6(2)
0-C(1)-C(2) 114.51(19)
C(7)-C(2)-C(3) 119.4(2)
C(7)-C(2)-C(1) 116.5(2)
C(3)-C(2)-C(1) 124.1(2)
C(4)-C(3)-C(2) 119.4(2)
C(4)-C(3)-H(3A) 120.3
C(2)-C(3)-H(3A) 120.3
C(5)-C(4)-C(3) 121.1(2)
C(5)-C(4)-C(22) 119.7(2)
C(3)-C(4)-C(22) 119.2(2)
C(4)-C(5)-C(6) 119.6(2)
C(4)-C(5)-H(5A) 120.2
C(6)-C(5)-H(5A) 120.2
C(5)-C(6)-C(7) 120.0(2)
C(5)-C(6)-H(6A) 120.0
C(7)-C(6)-H(6A) 120.0
C(6)-C(7)-C(2) 120.3(2)
C(6)-C(7)-N 117.4(2)
C(2)-C(7)-N 122.3(2)
N-C(8)-0 125.5(2)
N-C(8)-C(9) 122.7(2)
0-C(8)-C(9) 111.78(19)
C(10)-C(9)-C(14) 119.9(2)
C(10)-C(9)-C(8) 118.7(2)
C(14)-C(9)-C(8) 121.4(2)
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C(11)-C(10)-C(9) 119.7(3)
C(11)-C(10)-H(10A) 120.1
C(9)-C(10)-H(10A) 120.1
C(12)-C(11)-C(10) 120.5(3)
C(12)-C(11)-H(11A) 119.8
C(10)-C(11)-H(11A) 119.8
C(11)-C(12)-C(13) 119.8(3)
C(11)-C(12)-H(12A) 120.1
C(13)-C(12)-H(12A) 120.1
C(14)-C(13)-C(12) 121.0(3)
C(14)-C(13)-H(13A) 119.5
C(12)-C(13)-H(13A) 119.5
C(13)-C(14)-C(9) 119.0(2)
C(13)-C(14)-H(14A) 1205
C(9)-C(14)-H(14A) 120.5
C(1)-C(15)-C(16) 126.3(2)
C(1)-C(15)-1 118.31(17)
C(16)-C(15)-1 115.16(15)
C(21)-C(16)-C(17) 119.3(2)
C(21)-C(16)-C(15) 120.0(2)
C(17)-C(16)-C(15) 120.8(2)
C(18)-C(17)-C(16) 119.9(2)
C(18)-C(17)-H(17A) 120.1
C(16)-C(17)-H(17A) 120.1
C(19)-C(18)-C(17) 120.5(2)
C(19)-C(18)-H(18A) 119.8
C(17)-C(18)-H(18A) 119.8
C(18)-C(19)-C(20) 119.6(2)
C(18)-C(19)-H(19A) 120.2
C(20)-C(19)-H(19A) 120.2
C(21)-C(20)-C(19) 120.5(2)
C(21)-C(20)-H(20A) 119.8
C(19)-C(20)-H(20A) 119.8
C(20)-C(21)-C(16) 120.2(2)
C(20)-C(21)-H(21A) 119.9
C(16)-C(21)-H(21A) 119.9
F(1)-C(22)-F(3) 107.0(2)
F(1)-C(22)-F(2) 106.0(2)
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F(3)-C(22)-F(2)
F(1)-C(22)-C(4)
F(3)-C(22)-C(4)
F(2)-C(22)-C(4)

105.62(19)
113.7(2)
112.6(2)
111.3(2)

Symmetry transformations used to generate equivalent atoms:

Table 4. Anisotropic displacement parameters  (A2x 103) for 2e.

displacement factor exponent takes the form: -2x?[ h? a*2Ul + .,

The anisotropic
+2hka*b*Ul2]

Ull U22 U33 U23 U13 U12

| 24(1) 22(1) 17(1) -6(1) -5(1) -5(1)
F(1) 61(1) 26(1) 20(1) 2(1) -3(1) -15(1)
F(2) 27(1) 47(1) 20(1) -3(1) 8(1) -2(1)
F(3) 30(1) 52(1) 20(1) 2(1) -11(1) -14(1)
0 21(1) 17(1) 14(1) -1(1) -4(1) -6(1)
N 18(1) 17(1) 18(1) -3(1) -1(1) -5(1)
c(1) 14(1) 19(1) 13(1) 0(1) 0(1) -5(1)
c(2) 13(1) 16(1) 16(1) -5(1) 0(1) -2(1)
c(@3) 17(1) 17(1) 17(1) -6(1) 1(1) -4(1)
c(4) 15(1) 18(1) 16(1) -4(1) 1(1) 0(1)

Cc(5) 17(1) 22(1) 19(1) -9(1) -3(1) -3(1)
C(6) 19(1) 18(1) 21(1) -9(1) 0(1) 7(1)
c(7) 13(1) 16(1) 17(1) -5(1) -1(1) -1(1)
c(8) 14(1) 14(1) 20(1) -2(1) 0(1) -3(1)
Cc(9) 16(1) 21(1) 20(1) 2(1) 0(1) -3(1)
C(10) 34(1) 24(1) 23(1) 2(1) -5(1) -10(1)
C(11) 38(2) 25(2) 31(2) 8(1) -2(1) -10(1)
C(12) 27(1) 36(2) 21(1) 9(1) -1(1) -1(1)
C(13) 28(1) 41(2) 17(1) 1(1) -4(1) -5(1)
C(14) 25(1) 26(1) 20(1) -2(1) -1(1) -5(1)
C(15) 16(1) 21(1) 13(1) -4(1) -1(1) -6(1)
C(16) 22(1) 16(1) 15(1) -6(1) 1(1) -6(1)
c(17) 28(1) 25(1) 24(1) -5(1) 1(1) -11(1)
C(18) 41(2) 24(1) 31(2) -4(1) 4(1) -20(1)
C(19) 46(2) 16(1) 19(1) -4(1) 1(1) 7(1)
C(20) 30(1) 19(1) 22(1) -4(1) -3(1) -1(1)
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C(21) 22(1) 17(1) 22(1) -5(1) 1(1) -4(1)
C(22) 23(1) 26(1) 18(1) -3(1) -2(1) -6(1)

Table 5.  Hydrogen coordinates ( x 104) and isotropic  displacement parameters (A2x 10 3)

for 2e.
X y z U(eq)

H(3A) 2939 6822 2940 20
H(5A) 705 4389 1600 23
H(6A) 768 3133 3524 22
H(10A) 2167 1356 7063 33
H(11A) 2495 21 8965 39
H(12A) 3350 736 10626 37
H(13A) 3956 2759 10388 36
H(14A) 3608 4138 8504 29
H(17A) 4916 8588 4666 29
H(18A) 4199 10528 3250 36
H(19A) 1468 11305 2403 33
H(20A) -562 10144 2977 29
H(21A) 120 8223 4396 25

2-(4-chlorophenyl)-4-(iodo(phenyl)methylene)-6-(trifluoromethyl)-4H-benzo[d][1

,3]oxazine (2f).

\\’\ )
> O
; I\\/\/ N | |
e \ e \ ) A \@.C F3C O
; N S N N
' ] l of
/\l/ \f Cl
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Table 1. Crystal data and structure refinement for 2f.

Identification code 2f

Empirical formula C22H13F3INO

Formula weight 491.23

Temperature 110(2) K

Wavelength 0.71073 A

Crystal system Triclinic

Space group P-1

Unit cell dimensions a=18.1298(2) A o= 80.375(2)".
b =10.6900(3) A B=87.307(2)°.
c=11.1738(3) A y=73.916(2)°.

Volume 919.94(4) A3

Z 2

Density (calculated) 1.773 Mg/m3

Absorption coefficient 1.782 mm-1

F(000) 480

Crystal size 0.60 x 0.46 x 0.40 mm3

Theta range for data collection 2.94 t0 29.28°.

Index ranges -10<=h<=10, -13<=k<=14, -14<=I<=14

Reflections collected 8019

Independent reflections 4233 [R(int) = 0.0202]

Completeness to theta = 26.00° 99.8 %

Absorption correction Semi-empirical from equivalents

Max. and min. transmission 1.00000 and 0.85697

Refinement method Full-matrix least-squares on F2

Data / restraints / parameters 4233/0/253

Goodness-of-fit on F2 0.994

Final R indices [I1>2sigma(l)] R1 =0.0243, wR2 = 0.0599

R indices (all data) R1 =0.0299, wR2 = 0.0611

Largest diff. peak and hole 0.621 and -0.634 e. A3
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Table 2. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A2x
109)

for 2f.  U(eq) is defined as one third of the trace of the orthogonalized Ul tensor.

X y z U(eq)
| 3733(1) 7123(1) 7268(1) 21(1)
F(1) 1975(2) 7674(2) 819(1) 36(1)
F(2) 3400(2) 5849(2) 283(1) 33(1)
F@3) 669(2) 6447(2) 130(1) 34(1)
0 3282(2) 4755(2) 6340(1) 17(2)
N 1901(2) 3434(2) 5522(2) 18(1)
C() 2912(3) 5770(2) 5340(2) 15(1)
C(2) 2431(3) 5380(2) 4233(2) 15(1)
C@3) 2478(3) 6085(2) 3068(2) 17(2)
C(4) 1845(3) 5699(2) 2097(2) 17(2)
C(5) 1175(3) 4620(2) 2266(2) 19(1)
C(6) 1197(3) 3886(2) 3407(2) 19(1)
C(7) 1849(3) 4250(2) 4391(2) 16(1)
C(8) 2622(3) 3702(2) 6392(2) 16(1)
C(9) 2870(3) 2870(2) 7595(2) 20(1)
C(10) 2529(3) 1648(3) 7737(2) 27(2)
C(11) 2720(4) 858(3) 8868(3) 32(1)
C(12) 3235(3) 1277(3) 9852(2) 31(1)
C(13) 3580(3) 2482(3) 9710(2) 30(1)
C(14) 3389(3) 3300(3) 8590(2) 24(1)
C(15) 3041(3) 6945(2) 5528(2) 16(1)
C(16) 2600(3) 8193(2) 4649(2) 17(1)
C(17) 3804(3) 8898(3) 4319(2) 24(1)
C(18) 3373(4) 10054(3) 3480(3) 30(1)
C(19) 1755(4) 10517(3) 2979(2) 27(1)
C(20) 552(3) 9826(2) 3321(2) 24(1)
C(21) 960(3) 8681(2) 4156(2) 20(1)
C(22) 1959(3) 6425(3) 846(2) 22(1)
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Table 3.  Bond lengths [A] and angles [°] for 2f.

I-C(15) 2.103(2)
F(1)-C(22) 1.334(3)
F(2)-C(22) 1.345(3)
F(3)-C(22) 1.341(3)
0-C(8) 1.367(3)
0-C(1) 1.400(3)
N-C(8) 1.269(3)
N-C(7) 1.405(3)
C(1)-C(15) 1.340(3)
C(1)-C(2) 1.472(3)
C(2)-C(7) 1.397(3)
C(2)-C(3) 1.395(3)
C(3)-C(4) 1.390(3)
C(3)-H(3A) 0.9500

C(4)-C(5) 1.389(3)
C(4)-C(22) 1.492(3)
C(5)-C(6) 1.379(3)
C(5)-H(5A) 0.9500

C(6)-C(7) 1.398(3)
C(6)-H(6A) 0.9500

C(8)-C(9) 1.471(3)
C(9)-C(10) 1.392(4)
C(9)-C(14) 1.396(3)
C(10)-C(11) 1.387(4)
C(10)-H(10A) 0.9500

C(11)-C(12) 1.377(4)
C(11)-H(11A) 0.9500

C(12)-C(13) 1.375(4)
C(12)-H(12A) 0.9500

C(13)-C(14) 1.389(4)
C(13)-H(13A) 0.9500

C(14)-H(14A) 0.9500

C(15)-C(16) 1.484(3)
C(16)-C(21) 1.393(3)
C(16)-C(17) 1.394(3)
C(17)-C(18) 1.390(4)
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C(17)-H(17A) 0.9500
C(18)-C(19) 1.380(4)
C(18)-H(18A) 0.9500
C(19)-C(20) 1.385(4)
C(19)-H(19A) 0.9500
C(20)-C(21) 1.379(3)
C(20)-H(20A) 0.9500
C(21)-H(21A) 0.9500
C(8)-0-C(1) 119.61(17)
C(8)-N-C(7) 117.4(2)
C(15)-C(1)-0 115.9(2)
C(15)-C(1)-C(2) 129.6(2)
0-C(1)-C(2) 114.51(19)
C(7)-C(2)-C(3) 119.4(2)
C(7)-C(2)-C(1) 116.5(2)
C(3)-C(2)-C(1) 124.1(2)
C(4)-C(3)-C(2) 119.4(2)
C(4)-C(3)-H(3A) 120.3
C(2)-C(3)-H(3A) 120.3
C(5)-C(4)-C(3) 121.1(2)
C(5)-C(4)-C(22) 119.7(2)
C(3)-C(4)-C(22) 119.2(2)
C(4)-C(5)-C(6) 119.6(2)
C(4)-C(5)-H(5A) 120.2
C(6)-C(5)-H(5A) 120.2
C(5)-C(6)-C(7) 120.0(2)
C(5)-C(6)-H(6A) 120.0
C(7)-C(6)-H(6A) 120.0
C(6)-C(7)-C(2) 120.3(2)
C(6)-C(7)-N 117.4(2)
C(2)-C(7)-N 122.3(2)
N-C(8)-0 125.5(2)
N-C(8)-C(9) 122.7(2)
0-C(8)-C(9) 111.78(19)
C(10)-C(9)-C(14) 119.9(2)
C(10)-C(9)-C(8) 118.7(2)
C(14)-C(9)-C(8) 121.4(2)
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C(11)-C(10)-C(9) 119.7(3)
C(11)-C(10)-H(10A) 120.1
C(9)-C(10)-H(10A) 120.1
C(12)-C(11)-C(10) 120.5(3)
C(12)-C(11)-H(11A) 119.8
C(10)-C(11)-H(11A) 119.8
C(11)-C(12)-C(13) 119.8(3)
C(11)-C(12)-H(12A) 120.1
C(13)-C(12)-H(12A) 120.1
C(14)-C(13)-C(12) 121.0(3)
C(14)-C(13)-H(13A) 119.5
C(12)-C(13)-H(13A) 119.5
C(13)-C(14)-C(9) 119.0(2)
C(13)-C(14)-H(14A) 1205
C(9)-C(14)-H(14A) 120.5
C(1)-C(15)-C(16) 126.3(2)
C(1)-C(15)-1 118.31(17)
C(16)-C(15)-1 115.16(15)
C(21)-C(16)-C(17) 119.3(2)
C(21)-C(16)-C(15) 120.0(2)
C(17)-C(16)-C(15) 120.8(2)
C(18)-C(17)-C(16) 119.9(2)
C(18)-C(17)-H(17A) 120.1
C(16)-C(17)-H(17A) 120.1
C(19)-C(18)-C(17) 120.5(2)
C(19)-C(18)-H(18A) 119.8
C(17)-C(18)-H(18A) 119.8
C(18)-C(19)-C(20) 119.6(2)
C(18)-C(19)-H(19A) 120.2
C(20)-C(19)-H(19A) 120.2
C(21)-C(20)-C(19) 120.5(2)
C(21)-C(20)-H(20A) 119.8
C(19)-C(20)-H(20A) 119.8
C(20)-C(21)-C(16) 120.2(2)
C(20)-C(21)-H(21A) 119.9
C(16)-C(21)-H(21A) 119.9
F(1)-C(22)-F(3) 107.0(2)
F(1)-C(22)-F(2) 106.0(2)
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F(3)-C(22)-F(2)
F(1)-C(22)-C(4)
F(3)-C(22)-C(4)
F(2)-C(22)-C(4)

105.62(19)
113.7(2)
112.6(2)
111.3(2)

Symmetry transformations used to generate equivalent atoms:

Table 4. Anisotropic displacement parameters (A2x 103) for 2f.

displacement factor exponent takes the form: -2x?[ h? a*2Ul + .,

The anisotropic
+2hka*b*Ul2]

Ull U22 U33 U23 U13 U12

| 24(1) 22(1) 17(1) -6(1) -5(1) -5(1)
F(1) 61(1) 26(1) 20(1) 2(1) -3(1) -15(1)
F(2) 27(1) 47(1) 20(1) -3(1) 8(1) -2(1)
F(3) 30(1) 52(1) 20(1) 2(1) -11(1) -14(1)
0 21(1) 17(1) 14(1) -1(1) -4(1) -6(1)
N 18(1) 17(1) 18(1) -3(1) -1(1) -5(1)
c(1) 14(1) 19(1) 13(1) 0(1) 0(1) -5(1)
c(2) 13(1) 16(1) 16(1) -5(1) 0(1) -2(1)
c(@3) 17(1) 17(1) 17(1) -6(1) 1(1) -4(1)
c(4) 15(1) 18(1) 16(1) -4(1) 1(1) 0(1)

Cc(5) 17(1) 22(1) 19(1) -9(1) -3(1) -3(1)
C(6) 19(1) 18(1) 21(1) -9(1) 0(1) 7(1)
c(7) 13(1) 16(1) 17(1) -5(1) -1(1) -1(1)
c(8) 14(1) 14(1) 20(1) -2(1) 0(1) -3(1)
Cc(9) 16(1) 21(1) 20(1) 2(1) 0(1) -3(1)
C(10) 34(1) 24(1) 23(1) 2(1) -5(1) -10(1)
C(11) 38(2) 25(2) 31(2) 8(1) -2(1) -10(1)
C(12) 27(1) 36(2) 21(1) 9(1) -1(1) -1(1)
C(13) 28(1) 41(2) 17(1) 1(1) -4(1) -5(1)
C(14) 25(1) 26(1) 20(1) -2(1) -1(1) -5(1)
C(15) 16(1) 21(1) 13(1) -4(1) -1(1) -6(1)
C(16) 22(1) 16(1) 15(1) -6(1) 1(1) -6(1)
c(17) 28(1) 25(1) 24(1) -5(1) 1(1) -11(1)
C(18) 41(2) 24(1) 31(2) -4(1) 4(1) -20(1)
C(19) 46(2) 16(1) 19(1) -4(1) 1(1) 7(1)
C(20) 30(1) 19(1) 22(1) -4(1) -3(1) -1(1)
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C(21) 22(1) 17(1) 22(1) -5(1) 1(1) -4(1)
C(22) 23(1) 26(1) 18(1) -3(1) -2(1) -6(1)

Table 5.  Hydrogen coordinates ( x 104) and isotropic  displacement parameters (A2x 10 3)

for 2f.
X y z U(eq)

H(3A) 2939 6822 2940 20
H(5A) 705 4389 1600 23
H(6A) 768 3133 3524 22
H(10A) 2167 1356 7063 33
H(11A) 2495 21 8965 39
H(12A) 3350 736 10626 37
H(13A) 3956 2759 10388 36
H(14A) 3608 4138 8504 29
H(17A) 4916 8588 4666 29
H(18A) 4199 10528 3250 36
H(19A) 1468 11305 2403 33
H(20A) -562 10144 2977 29
H(21A) 120 8223 4396 25

4-(1-iodopentylidene)-2-(4-(trifluoromethyl)phenyl)-4H-benzo[d][1,3]oxazine (2j)

K>

Ao |

//\/A1 @)
[

\ =

) \\/l\/\/

N i

k: ) /\\\/\|< ZJ CF3

Table 1. Crystal data and structure refinement for 2j.

Identification code 2j

Empirical formula C20H17F3INO
Formula weight 471.25
Temperature 100(2) K
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Wavelength 0.71073 A

Crystal system Triclinic

Space group P-1

Unit cell dimensions a=5.3560(2) A o= 107.043(6)°.
b =11.4646(7) A B= 96.345(4)°.
c = 15.8424(10) A y = 98.308(4)°.

Volume 908.22(9) A3

Z 2

Density (calculated) 1.723 Mg/m?3

Absorption coefficient 1.801 mm-t

F(000) 464

Crystal size 0.72 x 0.32 x 0.26 mm3

Theta range for data collection 3.60 t0 29.17°.

Index ranges -7<=h<=6, -14<=k<=15, -20<=I<=21

Reflections collected 7973

Independent reflections 4162 [R(int) = 0.0178]

Completeness to theta = 26.00° 99.7 %

Absorption correction Semi-empirical from equivalents

Max. and min. transmission 1.00000 and 0.88597

Refinement method Full-matrix least-squares on F2

Data / restraints / parameters 4162/0/235

Goodness-of-fit on F2 1.013

Final R indices [I1>2sigma(l)] R1 =0.0201, wR2 = 0.0480

R indices (all data) R1 =0.0237, wR2 = 0.0486

Largest diff. peak and hole 0.383 and -0.330 e. A3

Table 2. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A2x 103)

for 2j.  U(eq) is defined as one third of the trace of the orthogonalized Uil tensor.

X y z U(eq)
| 10801(1) 4090(1) 3872(1) 20(1)
F(1) 13480(3) 5226(1) 8850(1) 33(1)
F(2) 12767(3) 3398(1) 8962(1) 37(1)
F(3) 16596(2) 4424(1) 9250(1) 39(1)
o) 13496(2) 2244(1) 4442(1) 15(1)
N 17081(3) 1396(1) 4T79(1) 15(1)
C@1) 13860(3) 2080(2) 3558(1) 13(1)
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C(2)
C(3)
C4)
C(5)
C(6)
C(7)
C(8)
C(9)
C(10)
c(11)
C(12)
C(13)
C(14)
C(15)
C(16)
C(17)
C(18)
C(19)
C(20)

15359(3)
15211(3)
16812(3)
18553(3)
18636(3)
17016(3)
15324(3)
15035(3)
16711(3)
16537(3)
14666(3)
12975(3)
13154(3)
14392(4)
12882(3)
13077(3)
10678(3)
10983(4)

8572(4)

1114(2)
452(2)
-389(2)
-593(2)
5(2)
849(2)
2009(2)
2557(2)
2386(2)
2921(2)
3626(2)
3790(2)
3259(2)
4172(2)
2820(2)
2882(2)
2229(2)
2258(2)
1641(2)

3215(1)
2313(1)
2051(1)
2687(1)
3587(1)
3860(1)
5012(1)
5952(1)
6628(1)
7515(1)
7738(1)
7069(1)
6181(1)
8695(1)
3152(1)
2228(1)
1538(1)

596(1)

-79(2)

13(1)
16(1)
18(1)
17(1)
16(1)
14(1)
13(1)
13(1)
17(1)
19(1)
15(1)
17(1)
16(1)
21(1)
14(1)
16(1)
19(1)
27(1)
34(1)
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Table 3.  Bond lengths [A] and angles [°] for 2.

1-C(16) 2.1070(17)
F(1)-C(15) 1.335(2)
F(2)-C(15) 1.343(2)
F(3)-C(15) 1.332(2)
0-C(8) 1.368(2)
0-C(1) 1.396(2)
N-C(8) 1.277(2)
N-C(7) 1.402(2)
C(1)-C(16) 1.335(2)
C(1)-C(2) 1.471(2)
C(2)-C(3) 1.396(3)
C(2)-C(7) 1.408(2)
C(3)-C(4) 1.386(3)
C(3)-H(3A) 0.9500
C(4)-C(5) 1.391(3)
C(4)-H(4A) 0.9500
C(5)-C(6) 1.382(3)
C(5)-H(5A) 0.9500
C(6)-C(7) 1.399(2)
C(6)-H(6A) 0.9500
C(8)-C(9) 1.472(3)
C(9)-C(14) 1.392(2)
C(9)-C(10) 1.396(2)
C(10)-C(11) 1.379(3)
C(10)-H(10A) 0.9500
C(11)-C(12) 1.389(3)
C(11)-H(11A) 0.9500
C(12)-C(13) 1.390(3)
C(12)-C(15) 1.493(3)
C(13)-C(14) 1.380(3)
C(13)-H(13A) 0.9500
C(14)-H(14A) 0.9500
C(16)-C(17) 1.500(2)
C(17)-C(18) 1.529(3)
C(17)-H(17A) 0.9900
C(17)-H(17B) 0.9900
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C(18)-C(19) 1.528(3)
C(18)-H(18A) 0.9900
C(18)-H(18B) 0.9900
C(19)-C(20) 1.516(3)
C(19)-H(19A) 0.9900
C(19)-H(19B) 0.9900
C(20)-H(20A) 0.9800
C(20)-H(20B) 0.9800
C(20)-H(20C) 0.9800
C(8)-0-C(1) 118.69(13)
C(8)-N-C(7) 116.86(16)
C(16)-C(1)-0 116.96(16)
C(16)-C(1)-C(2) 129.16(17)
0-C(1)-C(2) 113.86(15)
C(3)-C(2)-C(7) 119.12(16)
C(3)-C(2)-C(1) 124.59(16)
C(7)-C(2)-C(1) 116.28(16)
C(2)-C(3)-C(4) 120.30(17)
C(2)-C(3)-H(3A) 119.8
C(4)-C(3)-H(3A) 119.8
C(5)-C(4)-C(3) 120.18(18)
C(5)-C(4)-H(4A) 119.9
C(3)-C(4)-H(4A) 119.9
C(4)-C(5)-C(6) 120.37(17)
C(4)-C(5)-H(5A) 119.8
C(6)-C(5)-H(5A) 119.8
C(5)-C(6)-C(7) 119.90(17)
C(5)-C(6)-H(6A) 120.1
C(7)-C(6)-H(6A) 120.1
C(6)-C(7)-C(2) 119.90(17)
C(6)-C(7)-N 118.13(16)
C(2)-C(7)-N 121.96(16)
N-C(8)-0 125.58(17)
N-C(8)-C(9) 122.98(16)
0-C(8)-C(9) 111.43(14)
C(14)-C(9)-C(10) 119.45(17)
C(14)-C(9)-C(8) 121.28(16)
C(10)-C(9)-C(8) 119.26(16)
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C(11)-C(10)-C(9) 120.52(17)
C(11)-C(10)-H(10A) 119.7
C(9)-C(10)-H(10A) 119.7
C(10)-C(11)-C(12) 119.72(17)
C(10)-C(11)-H(11A) 120.1
C(12)-C(11)-H(11A) 120.1
C(11)-C(12)-C(13) 120.05(17)
C(11)-C(12)-C(15) 120.32(17)
C(13)-C(12)-C(15) 119.59(16)
C(12)-C(13)-C(14) 120.27(17)
C(12)-C(13)-H(13A) 119.9
C(14)-C(13)-H(13A) 119.9
C(9)-C(14)-C(13) 119.99(17)
C(9)-C(14)-H(14A) 120.0
C(13)-C(14)-H(14A) 120.0
F(3)-C(15)-F(1) 106.79(16)
F(3)-C(15)-F(2) 106.24(17)
F(1)-C(15)-F(2) 105.93(16)
F(3)-C(15)-C(12) 112.70(16)
F(1)-C(15)-C(12) 112.90(16)
F(2)-C(15)-C(12) 111.78(15)
C(1)-C(16)-C(17) 128.23(16)
C(1)-C(16)-1 117.75(14)
C(17)-C(16)-1 114.02(12)
C(16)-C(17)-C(18) 114.34(15)
C(16)-C(17)-H(17A) 108.7
C(18)-C(17)-H(17A) 108.7
C(16)-C(17)-H(17B) 108.7
C(18)-C(17)-H(17B) 108.7
H(17A)-C(17)-H(17B) 107.6
C(17)-C(18)-C(19) 112.99(15)
C(17)-C(18)-H(18A) 109.0
C(19)-C(18)-H(18A) 109.0
C(17)-C(18)-H(18B) 109.0
C(19)-C(18)-H(18B) 109.0
H(18A)-C(18)-H(18B) 107.8
C(20)-C(19)-C(18) 112.62(17)
C(20)-C(19)-H(19A) 109.1
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C(18)-C(19)-H(19A)
C(20)-C(19)-H(19B)
C(18)-C(19)-H(19B)
H(19A)-C(19)-H(19B)
C(19)-C(20)-H(20A)
C(19)-C(20)-H(20B)
H(20A)-C(20)-H(20B)
C(19)-C(20)-H(20C)
H(20A)-C(20)-H(20C)
H(20B)-C(20)-H(20C)

109.1
109.1
109.1
107.8
109.5
109.5
109.5
109.5
109.5
109.5

Symmetry transformations used to generate equivalent atoms:

Table 4. Anisotropic displacement parameters  (A2x 103) for 2j. The anisotropic

-272[ h2 a*2UL + .

displacement factor exponent takes the form:

+2hka*b* U]

Ull U22 U33 U23 U13 U12
| 25(1) 19(1) 20(1) 7(1) 6(1) 12(1)
F(1) 57(1) 26(1) 18(1) 3(1) 13(1) 20(1)
F(2) 58(1) 27(1) 22(1) 4(1) 20(1) -5(1)
F(3) 35(1) 57(1) 13(1) -4(1) -4(1) 11(1)
0 17(1) 20(1) 11(1) 6(1) 2(1) 7(1)
N 17(1) 16(1) 12(1) 3(1) 1(1) 4(1)
c(1) 13(1) 15(1) 11(1) 3(1) 3(1) 1(1)
c(2) 13(1) 13(1) 14(1) 5(1) 2(1) 2(1)
c(@3) 17(1) 18(1) 14(1) 6(1) 1(1) 3(1)
c(4) 22(1) 16(1) 14(1) 2(1) 6(1) 3(1)
C(5) 19(1) 15(1) 19(1) 4(1) 6(1) 5(1)
C(6) 15(1) 15(1) 18(1) 5(1) 1(1) 4(1)
c(7) 15(1) 13(1) 13(1) 4(1) 2(1) 2(1)
c(8) 14(1) 13(1) 12(1) 5(1) 1(1) 2(1)
C(9) 14(1) 13(1) 13(1) 4(1) 1(1) 1(1)
C(10) 19(1) 19(1) 14(1) 6(1) 3(1) 7(1)
Cc(11) 19(1) 23(1) 14(1) 6(1) -1(1) 6(1)
C(12) 18(1) 14(1) 11(1) 3(1) 4(1) 1(1)
C(13) 20(1) 17(1) 17(1) 5(1) 5(1) 7(1)
C(14) 17(1) 20(1) 13(1) 6(1) 1(1) 6(1)
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C(15) 28(1) 19(1) 15(1) 5(1) 4(1) 3(1)
C(16) 14(1) 14(1) 14(1) 3(1) 3(1) 4(1)
C(17) 17(1) 17(1) 16(1) 9(1) 3(1) 3(1)
C(18) 19(1) 23(1) 16(1) 9(1) 3(1) 3(1)
C(19) 28(1) 35(1) 17(1) 11(1) 1(1) -1(1)
C(20) 34(1) 41(1) 22(1) 9(1) -2(1) 2(1)

Table 5.  Hydrogen coordinates ( x 10%) and isotropic  displacement parameters (A2x 10 3)

For 2j.
X y z U(eq)

H(3A) 14007 578 1876 19
H(4A) 16719 -828 1435 21
H(5A) 19692 -1146 2502 21
H(6A) 19791 -157 4020 19
H(10A) 17981 1897 6474 20
H(11A) 17692 2807 7971 23
H(13A) 11691 4269 7224 21
H(14A) 11994 3372 5726 20
H(17A) 14540 2503 2024 19
H(17B) 13444 3765 2256 19
H(18A) 9227 2633 1724 23
H(18B) 10260 1354 1526 23
H(19A) 11449 3132 610 32
H(19B) 12400 1831 402 32
H(20A) 8867 1680 -670 50
H(20B) 7172 2072 101 50
H(20C) 8119 770 -104 50

4-(iodo(trimethylsilyl)methylene)-2-(4-nitrophenyl)-4H-benzo[d][1,3]oxazine (2K)
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Table 1. Crystal data and structure refinement for 2k.

Identification code 2k

Empirical formula C18 H17 IN2 O3 Si

Formula weight 464.33

Temperature 297(2) K

Wavelength 0.71073 A

Crystal system Monoclinic

Space group P 21/c

Unit cell dimensions a=6.6498(4) A a=90°.
b = 20.2549(11) A B= 98.4040(10)°.
¢ =14.0362(8) A y=90°,

Volume 1870.25(19) A3

Z 4

Density (calculated) 1.649 Mg/m3

Absorption coefficient 1.795 mm1

F(000) 920

Crystal size 0.56 x 0.40 x 0.21 mm3

Theta range for data collection 1.78 t0 26.02°.

Index ranges
Reflections collected

Independent reflections

-8<=h<=8, -23<=k<=25, -15<=I<=17
10400
3668 [R(int) = 0.0255]

Completeness to theta = 26.02° 99.6 %
Absorption correction Empirical
Max. and min. transmission 1.000000 and 0.778417

Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(l)]
R indices (all data)

Largest diff. peak and hole

Full-matrix least-squares on F2
3668/0/226

1.025

R1=0.0276, wR2 = 0.0746
R1=0.0338, wR2 = 0.0786
0.638 and -0.646 e.A3
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Table 2. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A2x
109)

for 2k.  U(eq) is defined as one third of the trace of the orthogonalized U tensor.

X y z U(eq)
| 2496(1) 5116(1) 9241(1) 58(1)
Si -967(1) 5392(1) 7342(1) 50(1)
0o(1) 889(3) 3743(1) 9070(1) 43(1)
0(2) 9003(4) 1456(1) 10539(2) 87(1)
0@3) 9950(3) 2432(1) 10993(2) 73(1)
N(1) -280(3) 2722(1) 8420(2) 39(1)
N(2) 8685(4) 2043(1) 10607(2) 54(1)
C(1) -464(3) 4109(1) 8415(2) 38(1)
C(2) -2251(3) 3729(1) 8005(2) 38(1)
C@®3) -4135(4) 4015(2) 7661(2) 49(1)
C(4) -5741(4) 3627(2) 7271(2) 54(1)
C(5) -5531(4) 2949(2) 7229(2) 53(1)
C(6) -3719(4) 2654(1) 7600(2) 46(1)
C(7) -2079(3) 3039(1) 8003(2) 38(1)
C(8) 1032(4) 3077(1) 8928(2) 36(1)
C(9) 2973(4) 2807(1) 9423(2) 36(1)
C(10) 3307(4) 2131(1) 9430(2) 43(1)
C(11) 5181(4) 1875(1) 9814(2) 47(1)
C(12) 6685(4) 2304(1) 10199(2) 41(1)
C(13) 6381(4) 2974(1) 10230(2) 45(1)
C(14) 4510(4) 3230(1) 9839(2) 42(1)
C(15) -10(4) 4743(1) 8266(2) 43(1)
C(16) -2605(7) 5067(2) 6243(3) 76(1)
C(17) -2359(6) 6022(2) 7951(3) 81(1)
C(18) 1313(6) 5766(3) 6920(4) 104(2)
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Table 3.  Bond lengths [A] and angles [°] for 2k.

1-C(15) 2.134(3)
Si-C(17) 1.855(4)
Si-C(16) 1.873(4)
Si-C(18) 1.867(4)
Si-C(15) 1.892(3)
0(1)-C(8) 1.368(3)
0(1)-C(1) 1.400(3)
0(2)-N(2) 1.214(4)
0(3)-N(2) 1.219(3)
N(1)-C(8) 1.267(3)
N(1)-C(7) 1.407(3)
N(2)-C(12) 1.467(3)
C(1)-C(15) 1.342(4)
C(1)-C(2) 1.461(3)
C(2)-C(3) 1.401(3)
C(2)-C(7) 1.403(4)
C(3)-C(4) 1.373(4)
C(3)-H(3A) 0.9300

C(4)-C(5) 1.382(5)
C(4)-H(4A) 0.9300

C(5)-C(6) 1.378(4)
C(5)-H(5A) 0.9300

C(6)-C(7) 1.392(3)
C(6)-H(6A) 0.9300

C(8)-C(9) 1.479(3)
C(9)-C(10) 1.386(4)
C(9)-C(14) 1.394(3)
C(10)-C(11) 1.385(4)
C(10)-H(10A) 0.9300

C(11)-C(12) 1.374(4)
C(11)-H(11A) 0.9300

C(12)-C(13) 1.374(4)
C(13)-C(14) 1.385(4)
C(13)-H(13A) 0.9300

C(14)-H(14A) 0.9300

C(16)-H(16A) 0.9600
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C(16)-H(16B) 0.9600
C(16)-H(16C) 0.9600
C(17)-H(17A) 0.9600
C(17)-H(17B) 0.9600
C(17)-H(17C) 0.9600
C(18)-H(18A) 0.9600
C(18)-H(18B) 0.9600
C(18)-H(18C) 0.9600
C(17)-Si-C(16) 110.6(2)
C(17)-Si-C(18) 110.5(2)
C(16)-Si-C(18) 106.4(2)
C(17)-Si-C(15) 107.63(15)
C(16)-Si-C(15) 114.61(14)
C(18)-Si-C(15) 106.98(16)
C(8)-0(1)-C(1) 118.47(19)
C(8)-N(1)-C(7) 116.6(2)
0(3)-N(2)-0(2) 123.4(3)
0(3)-N(2)-C(12) 117.9(3)
0(2)-N(2)-C(12) 118.7(3)
C(15)-C(1)-O(1) 118.1(2)
C(15)-C(1)-C(2) 129.1(2)
0(1)-C(1)-C(2) 112.8(2)
C(3)-C(2)-C(7) 118.7(2)
C(3)-C(2)-C(1) 123.7(2)
C(7)-C(2)-C(1) 117.6(2)
C(4)-C(3)-C(2) 120.4(3)
C(4)-C(3)-H(3A) 119.8
C(2)-C(3)-H(3A) 119.8
C(3)-C(4)-C(5) 120.5(3)
C(3)-C(4)-H(4A) 119.7
C(5)-C(4)-H(4A) 119.7
C(6)-C(5)-C(4) 120.2(3)
C(6)-C(5)-H(5A) 119.9
C(4)-C(5)-H(5A) 119.9
C(5)-C(6)-C(7) 120.0(3)
C(5)-C(6)-H(6A) 120.0
C(7)-C(6)-H(6A) 120.0
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C(6)-C(7)-N(1) 118.8(2)
C(6)-C(7)-C(2) 120.0(2)
N(1)-C(7)-C(2) 121.2(2)
N(1)-C(8)-O(1) 125.8(2)
N(1)-C(8)-C(9) 122.4(2)
0(1)-C(8)-C(9) 111.8(2)
C(10)-C(9)-C(14) 119.7(2)
C(10)-C(9)-C(8) 119.8(2)
C(14)-C(9)-C(8) 120.4(2)
C(9)-C(10)-C(11) 120.5(2)
C(9)-C(10)-H(10A) 119.8
C(11)-C(10)-H(10A) 119.8
C(12)-C(11)-C(10) 118.6(2)
C(12)-C(11)-H(11A) 120.7
C(10)-C(11)-H(11A) 120.7
C(11)-C(12)-C(13) 122.3(2)
C(11)-C(12)-N(2) 119.5(2)
C(13)-C(12)-N(2) 118.1(2)
C(12)-C(13)-C(14) 119.0(2)
C(12)-C(13)-H(13A) 120.5
C(14)-C(13)-H(13A) 120.5
C(9)-C(14)-C(13) 119.9(2)
C(9)-C(14)-H(14A) 120.1
C(13)-C(14)-H(14A) 120.1
C(1)-C(15)-Si 135.4(2)
C(1)-C(15)-I 114.28(19)
Si-C(15)-I 110.25(12)
Si-C(16)-H(16A) 109.5
Si-C(16)-H(16B) 109.5
H(16A)-C(16)-H(16B) 109.5
Si-C(16)-H(16C) 109.5
H(16A)-C(16)-H(16C) 109.5
H(16B)-C(16)-H(16C) 109.5
Si-C(17)-H(17A) 109.5
Si-C(17)-H(17B) 109.5
H(17A)-C(17)-H(17B) 109.5
Si-C(17)-H(17C) 109.5
H(17A)-C(17)-H(17C) 109.5
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H(17B)-C(17)-H(17C)
Si-C(18)-H(18A)
Si-C(18)-H(18B)
H(18A)-C(18)-H(18B)
Si-C(18)-H(18C)
H(18A)-C(18)-H(18C)
H(18B)-C(18)-H(18C)

109.5
109.5
109.5
109.5
109.5
109.5
109.5

Symmetry transformations used to generate equivalent atoms:

Table 4.

displacement factor exponent takes the form:

Anisotropic displacement parameters  (A2x 103) for 2k.  The anisotropic

22 h2 a*2Ull + .

+2hka*b*U2]

Ull U22 U33 U23 U13 U12
| 49(1) 41(1) 79(1) -6(1) -11(1) -6(1)
Si 47(1) 41(1) 61(1) 9(1) 4(1) 6(1)
o(1) 40(1) 34(1) 49(1) -1(1) -11(1) 1(1)
0(2) 65(2) 65(2) 125(2) 15(2) -9(2) 25(1)
0(3) 41(1) 90(2) 81(2) 2(1) -14(1) 6(1)
N(1) 36(1) 38(1) 42(1) -1(1) -2(1) -2(1)
N(2) 41(1) 68(2) 53(1) 14(1) 3(1) 10(1)
c() 33(1) 40(1) 40(1) 1(1) 1(1) 5(1)
c() 32(1) 45(1) 38(1) 2(1) 2(1) 1(1)
c@) 38(1) 55(2) 52(2) 7(1) 3(1) 6(1)
C(4) 31(1) 80(2) 49(2) 9(1) -2(1) 4(1)
C(5) 36(1) 74(2) 46(2) -4(1) -3(1) -10(1)
Cc(6) 42(1) 53(2) 42(1) -3(1) 0(1) -8(1)
c(7) 34(1) 45(1) 34(1) 0(1) 3(1) -4(1)
c(8) 35(1) 35(1) 37(1) 1(1) 3(1) 0(1)
C(9) 35(1) 40(1) 33(1) 2(1) 0(1) 0(1)
C(10) 42(1) 37(1) 49(1) -3(1) -2(1) -4(1)
Cc(11) 48(2) 38(1) 53(2) 4(1) 3(1) 5(1)
C(12) 36(1) 50(1) 37(1) 7(1) 1(1) 5(1)
C(13) 38(1) 48(2) 45(1) 0(1) -6(1) -5(1)
C(14) 42(1) 36(1) 46(1) 0(1) -3(1) 0(1)
C(15) 36(1) 37(1) 52(2) 0(1) -1(1) 4(1)
C(16)  110(3) 58(2) 52(2) 13(2) -10(2) 6(2)
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c(17) 94(3) 62(2) 86(3) 0(2) 6(2) 30(2)
C(18) 68(2) 118(4) 125(4) 65(3) 16(2) -6(2)

Table 5.  Hydrogen coordinates ( x 10%) and isotropic  displacement parameters (A2x 10 3)

for 2k.
X y z U(eq)

H(3A) -4301 4470 7697 58
H(4A) -6979 3822 7033 65
H(5A) -6618 2692 6950 63
H(6A) -3590 2197 7581 55
H(10A) 2264 1848 9175 52
H(11A) 5417 1423 9812 56
H(13A) 7416 3252 10510 54
H(14A) 4280 3682 9853 51
H(16A) -3030 5426 5814 113
H(16B) -3779 4854 6428 113
H(16C) -1846 4754 5925 113
H(17A) -2867 6358 7497 122
H(17B) -1455 6217 8471 122
H(17C) -3475 5816 8200 122
H(18A) 888 6100 6448 155
H(18B) 2056 5430 6638 155
H(18C) 2169 5961 7457 155

S42



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

B9 RIRNR AN NN YE Pa B BomMpdunds 2a-20.

oW

[ ekl
—

-
2a S~
LS W
~cmole
~ T ®uw
'\-N)
e
L 5
=
i
\
it |
3 ‘
@ H
N8 S@
~ W - o |
Haga o8 gnes '
R = |
=3=3 Pl TR i
290 %w ~L T S |
- |
e ) = | aa _‘gz
o St | 4 w e
S DSBS TL o
S © Al IO S © o
] It P s o @
B [ S ~ e
‘ i / ©
il /
‘ i /
!1 1| M
i !
| \
| I
I
| \
|
\
‘ I \
! . { |]
' i ”
| .I,',, I
9 8 7
19.51 61.06 10.49
31.333.18 10.00

S43

1.594

0.000

ppm



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

666" VL
289794 ST
000" £¢ SRS o
81E" L4
6£2° 02T
P91 92T — \
982° 92T S = =1
£9£°92T
£5Y°82T\ \ @
298zt &= e - -
R g T e — —_— : =
£68° 62T~ ——— =
S09° 0T
599°0ET—
220" 26T
oY 0pT — —
vLLTYT ===
36 s G — 3
4
AL 4

40 20 ppm

T

60

80

100

T

120

1T

140

160

180



|
O

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

B66°PL
29979, — —
L T
RIs L~
BE27 02T,
- —
—
Tep 0pT - —
VLLTHT— ]
610" 5pT 1
(89 S5T
©
N

ppm

20

a0

S e e

60

——
160

80

100

120

140

180

545



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

000°0

TS
ppm

T

S
2

9579\
£95°9 —®©
¥95°9 ‘
19579\

¥95°9
emm.wfl/
66479 —= L
ean.oim
£€08'9 — -

€91°¢
]/ .

8T L\ \
\

0877 5 [

S46

9.46

10.00

88.36

18.51



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

ppm

20

40

60

80

S47

100

120

140

612°54\
289°9.
000° L y
81e L
§69°STT—\
STLUSTT\
£80°02T
v0T° 92T
£62°921\
g6L-921 1\
698921\
668°92T —
089821/ o —
266 621 /)
118 621 /
059087
6TL 0ET— )
608°0ET— Vs .
218" 091 y
199 91—
voe spT—
SSL PST
000° 99T
205997 b=

160

180




(e]]

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
2C

This journal is © The Royal Society of Chemistry 2013

ppm

T e \|J §
|

!
|
—=

645°T

53 1 A —

9Ee" L——— : - =
seg L / m—
S0p° L
69%° L
VLY L
98y L~ L e
60 L ,
§5¢°8 i
0988\ e v -
et/ ]
118 g~ L

S48



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
Cl

2C

§2€°54\
689°9. 1\ e —
aco.nnl\‘\rl ‘mn
srs L=
8L1° 021\
202° 921\ Nt S
B0€°921\
§£6°92T—\ \ \
£0£°82T\ 4
6£L°82T A _——
sr6et—~ [/ .
we'sar— [/
92,621 /
Lv8 621 J/ ; — ]
€L9° 08T / = ylew
£L2'881 /) ==
86T 0T/ e el
stettvr—  /
€82 °SvT
0427 pST == —

ppm

G e 7 (o

| poE e v o

T

| GRS M s i D |

20

60

80

100

120

140

160

180




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

1.561

NO,
=
!
-
~
#
w
i
S 5
p=it] ()
-2 -
B o
©® o @ Q1 4
0 o =
«© ,\"
\‘ Ul
| |
[ |
If
|
|
(
B . R M | h
—— - - - e
9 8 7
20.18 81.76 10.00
20.08 10.60

S50

-0.000

—

ppm




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

689°9.\
000° 2L /

R & o et

NO,

2d

Zreg-———
090°9
| C— e
09€° 02T\
809°€2T
z6e 92T\ = =
29 92T - =
1] ) ye——— = s —
2687821 e
982" 62T
Svy 62T
6YL 62T
298" 0T 1
0Ly 98T
STL 68T
8SETHT /
£00°SPT— o
228" 6T
W9 esT——

LA

=

ppm

20

40

60

80

100

120

140

160

180




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

714

\s

712
6.711

-0.000

(=0
20.48 82.06




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

9

Z
N/J\\[:::]

2e

D
w »©
T 0y 0 0
@ NS 8o
N DD
HNT S, T
-4—‘“” .v—t:,..
"D AT en
- oo oW
“N® o9
-N®O L LT
- g~
TN
"‘v—‘

132.624
130.130

-
(]
= N
o 0o o
- oY o -o O o
- < NSO mnmoom .
T o MO ®® Ve e
S0 ©Mnw . . ~N®
N~ .
T - - Mo ~~ N
o LR 1
Se2 NN - - LJ:
R T - -
~ P
wn
-

—/,

A

ih M l IL i Ahddi -

s e ' g

'l||||slrr[llll,li|xl|11r|||||Tvlv;|||lr|||vvlv||rllxrt|1||f[vvlv|r||1[rtt||||rV||rrv]vvvvlvxvv[|||y|r

180 160 140 120 100 80 60 40 20 ppm




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

oV
F3C
N

2e

624
653
395
168

o < "o
™ W@ W@
M~ o
0w N~
o~ oo~
o

132
129
129
129

140.834

\—
123.687

e

123.649
20.549

\
P
75

] S "

g

BSLZBLJNL IO I o B At B (L L I A B N N N L L L N L LN I LA N B LB L LN LENLONLL I LN BB DL L L A

120 100 80




8]

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
F=C

This journal is © The Royal Society of Chemistry 2013

AT AN

Qg g————

165" 1T~

B

ppm

S55

106.69




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

vy e = =
SOT SpT = —
s19°22 —
158762\ 3
L B OB e ———— —
589" 62 e =
£T6 18— 4
:
289794
T e S e J
s - ﬁ
052 4L
LIl
967" 02T\
819 21—\
959 €21\ ,,.,./
2047821\
6EL°€2T—\ \\__
£62-92T\\\ \ ==
8257921 X - —
I S, T N i
o —4
— .
——— —
/e e s =
s00-se1—/ J  /
033 09T — Y O o
968° 21—/ VA
22z vv1— Ay
) LEV 95T
8v8 291
€98°29T—

Q
™
w

ppm

20

a0

60

80

T

D00

100

120

140

160

180




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

aoo‘o

9L5°T

88y L~
g6y L
_:m.ﬁ
teete/
geeg— /
1658~
209'g
029'8

=5

e

ppm

20.15

20.00

S57



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

F3C
RO$:
pZ
N

NO,
g w ~ ~
PR R RR
XN TS
N:amn,;“mz
D NG NN
g ~LLLL L
-
\
\“\\
©
-
™
~
wf-;; ~
0 © ]
™ . §
- wn
:2 “w
B4 = 2
o5 | : =
< A - -
525 | o -3
~ —
@ w L
ot L | -
TAR
w v |}
- -
‘ \)
| |
] | |
| \| i
\ |
" T e JAA | Y —_— —— |
PR A v oo Ll h Lahon ¥

—77.000
\_76.689

Frr o r T o vy T e P F e [ r v I T e e e e ¥ [ T ) B 1 e (e T BT R S Ve (S AP e J (S SR

180 160 140 120 100 a0

S58




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

)\@\
N
<l

2h @
~
o
=
|
|
|
|
I
ad
o ™
m N W <
~3 Rl s
woo R . -
“fw L\L\l"! o s
o[ [ ~ L2
~ - 0
~ - o
© <™
o~ -
L - U
«©
w
-
el l L L_MJ\L__JKL h*\_"_‘__;
r T v T T T T T T T T — T T T T T T B e pe — T T T T T v T — T T T T T T T —T T \
9 8 7 6 5 4 3 2 1 ppm
- e = e e
17.51 13.24 20.56 32.15
50.81 20.00 23.69

S59



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

cl

2h

LI = =

066°12 - A

L R —
6T 8 E—
i
i

28979\

000 [ —

e1e" LL—
eLT g —
y

YY1 02T
e 52T ____ —]
5587521\
RS N st
269821\ ————— e
122 621 S -
568" 62T

525081 E
672" 8T —
LT6°0pT —
252" €91 = —
BSL SST—— =

T

B e T O B B

80

T

U e e Do o i o o A S B e [ Tl Rt e T i T

140

R e e e o B SR s c e e e o

180

ppm

20

40

60

100

120

160

S60



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

£00° T
dorT—
898'2 N
0QQ.NI||‘|D|«4|||||...I. ,'wﬁl’lll'. -
L0672 A
_
292, — ,
rA % Nl, \
9Ty L C—— .fIIL
62V ¢L NS s
SENLI I.M.
nnq.hl\
7k A
o~
e} S0£° 8
= €288\ i s
82€'8— iR
SE6° 8 — . 4
0vs 8
1568
ok _
z |
N _“

ppm

30.89

20.95

20.90

S61

[
10.13

30.76

19.33
20.00



NO,

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

ppm

20

40

60

80

v ) e

100
S62

120

06 ET————
066° T2~
286 1€ — —
21L° 88"
289°9L
000
BRI LL—
6vL L8
£T6°02T—
025°€21— —
80V 52T\ - - - =
szZgr9z1 —
oy Ley———— o =——— _ N St
ZLE° 62T
v89°0ET—
28y 98—
98€ 0pT
Ty EpT
SZL BT
605 ST -

T

T

140

e e |

160

180




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

o ~
4
= -
N -
CF3
od
~
o
-
et
|3
S s
- o™ e =
© . o
;_,v,\'.vg,gf',
~NmY N ‘oe
S S k‘\'\‘\q""\
s 4
a2 & I J ~ o o
"% \ & sz e
LI T 0 @ - - o
@ o 9 1
7~ LLg
w ~
Sw ™ ~ =
- 3 2 | n
~" o -t
r r r (
b 4 4
JL J L | S
T R e e e e L e e o o e B e e e e T s = e o o s A S e PSS /o m) R R e e |
9 8 7 6 5 a4 3 2 1 ppm
L e i s - B i ——
18.57 20.00 19.82
19.87 28.59

29.06
19.12 11.34

S63



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

(o)
N/
S o
[ TR 4
©0gSa
> i
CF3 aNe .
N g
N~
2j {
>
w 4 o
o “ © o =
™ wn - -
- o ™ ~ o
L - - ) @
w «©0 o
N JN ™ =)
S~ - Qg l\;
-
J ™m @ o~
g Now -
~e~ ™
= o
© ~ ©
zg ~ -
.o
Pra
~ o
-~
© -4
w W -
=S ©
o -3 ™
~N © -
= ~
= @27 >
N @ L
-
- <
w —"
-
} |
|
| [ 1 Wi L
T L T, S S B A 8 M 0 B A (B LG A M A S B M i o Th R TR (B S S [ (G e A e S0 T b i ha e b Zh oo ook e Ao s e o (RS M B S Zi Zb o s o 2o nT D Do b Bt Lep
180 160 140 120 100 80 60 40

S64



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

~d.
/Sll |
(@] b
N ¢
i
NO,
2k
@ ®m
2l es -
© © w
© e
@0
I~ =
~a 3 L
/|
44/
JL_J J \ lJLJ
I T y v * 5 T % L L ¥ T X ¥ s T T ¥ L " . T ¥ v v L T ¥ ! " fs T % 4 ¥ X T ' ¥ y 4 T L v v T L
9 8 7 6 5 4 3 2 1 ppm
e i =
20.00 22.28.21
26.40 11.30 108.41

S65



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

~d:
Si |
“
(e}
—
N
NO,
_‘G”
2@Ra
Nl'z..
© .wmn
) o 03 08
tTReE oo
2523 )
AN:N"
NEEL
; o
\\|\
-
@ ™
=3 EPEs
=] ™ T
- G = “[""?
] o & 3
< e X
\ ~e |
~N o
6 l
‘B: ~
o~ S ‘
ey ”
:—r o~
L8 i
N SN J o
S o i -
w o o~
.~ | ©
B .
w o |
-
=
|
" )l.l_. o o | L.._ L
T T s SRR B - Tt SR ——
180 160 140 120 100 80 60 ap0 20 ppm

S66




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

Cl

(200 e

000" 0~—"

BSS =

A

T

ppm

I

7

w

()

10.16

e W
44.89
19.68 20.08

19.45

10.00

S0/



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

0 ppm

559 €L\
289° 9.
aca.suTﬂ
g1e-LL—
LBE"9TT
Chd: B0 G, N
BT0° 02T\
L5817 921, b
9re 921
8502271
918 821
680° 621 R
£€€L°621— V i
298 0ET—
(8L°TET— ———
0(8 TET— A ——
199" LE1~F )
vOE RET—/
vz ovT—
BE9 SPT—
opL pST—————
© 0LE°T9T——"—"— —_
88 €91
2
pd
~

160

180

20

40

60

80

100

120

140

S68



000" 0-

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

1

ppm

in 44

18

ail

19.77

S69



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

24

VT VL
e89° 9L\
oee.uuw e —————
BIE" LL
)
nnv.mquU
SY9°9T17 —
LT OB
€6€°S2T— ,
ﬂme.mNalyV g

7 T-99-S2-T ——
66V SZT—/
m:.mmu\\ Pae————
509°921
=3.-~|\ \\\\
s0.°82T 7
Sm.omﬂi\\
094 °TET—" /

EV8 TET

LL —
£68°€91
O

ppm

20

i b B G 2 2

40

60

R e o i i

U e ang i

——T
80

100
S70

LA [ S G

T

RO B T
140 120

| A

160

180

LT e R




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

g
-
g L
|
I
o]
-
N |
N
2n
5 | =
m 2 w = l |
. : -
= j L|= :3 "'L B
3| <% 3 ~ [
@ o] r\.h =
I-T‘ !J : = lJ w 1
- sl o= &% 2
| Ff Lf‘-. h! o;“ .
P i ! =
‘ \I\ ,)I "J i "__.J
f/ (]
i
r
A -
LJL JI b
I__I T T I T T T T '| T T T T I T T T T | T T T T T T T | T T T | T T T P ——— T———\
9 8 7 B 5 4 3 2 ppm
e s ! e [ e
18.78 61.39 9,34 34.44
18.86 9.94 Z0.00

S71



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

——153.667
/

o
~
~
(=]
©
-
s S
o
wwo32
N D
n O =
_.v"ﬂgg
e I3
e |17 LU
o 5% ™
< “17
—
l
' l

| e

~—126.613
\__126.393
\_123.611

120,481

|

~—177.318
77.000

/
VY

_—“' ~76.682

\_76.621

A .l

28.676

15.312

-

[llv—‘r——v"'Y*‘r—r—l—r*v—vv[ll‘vl T I a8 v

180 160

L =) e e o

140

/e (i 1o ey A SR YA I S e B

120

T

100

I

g s o e T v L L B G G /S [0 N T W (2L
80 60

o1

T

]

T o 5 TR R B e

40



ppm

SR, _— -

000°0

€29° 1T

S73

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

10.00

4p.31



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

B6V ELT - .
289°9L™\
000" 4L Mﬁ -
8T1E" LL

ppm

20

40

60

a0

S74

100

120

£2€° 911

9v5° 91T . .
950° 02T

£17°921 \ ]

L1E°921—

078 92T —
BYY 82T\
£9v° 921

mwm.amxl\. —
654 0ET— \“
128° 1€

1
eem.ﬂmﬂulA\ =
£90° 28T -—3
£65°55T -
9TE 19— =
vEL E9T —

e
/N

(@]
() O 7
w

140

160

180




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013 COSY. HMBC and NOESY data for Compound 20

COSY for 2¢

cl-ph-3

Pulse Sequence: gCOSY

8.4 B eir 8.0 7.8 756 7.4
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Pulse Sequence: NOESY
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NOESY for 2c
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NPNPH

Pulse Sequence: s2pul

UNITYplus-400 "unityado00"
Date: May 22 2013
Solvent: CDCI13

Ambient temperature

Total 48 repetitions
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NPNPH

Pulse Sequence: s2pul

UNITYplus-400 "unityd4o00"
Date: May 22 2013
Solvent: CDC13

Ambient temperature

Total 5392 repetitions
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" il

NPPCY

Pulse Sequence: s2pul

UNITYplus-400 "unitya00"
Date: May 22 2013
Solvent: CDC13

Ambient temperature

Total 64 repetitions

)

Ph

R R0 T i T T
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Pulse Sequence: s2pul
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This jggirmal (&R FRERf Rt P ORI AL and 6a.
1) ORTEP diagram of comp 5b.

B E—
%
¢ \ N \ /\ Y o)
/. o Ni3)

Compound 5b

Table 1. Crystal data and structure refinement for 5b.

Identification code nhnphm

Empirical formula C26 H17 N3 03

Formula weight 419.43

Temperature 297(2) K

Wavelength 0.71073 A

Crystal system Monoclinic

Space group C2lc

Unit cell dimensions a=31.297(3) A o= 90°.
b=8.1567(7) A B=119.988(2)°.
c =18.7872(16) A ¥ =90°.

Volume 4153.9(6) A3

z 8

Density (calculated) 1.341 Mg/m?
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Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 26.04°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(1)]
R indices (all data)

Largest diff. peak and hole

0.090 mm-t

1744

0.65 x 0.50 x 0.12 mm?
2.18 t0 26.04°.

-38<=h<=32, -10<=k<=9, -18<=1<=23

11428

4083 [R(int) = 0.0293]

99.6 %

Empirical

1.000000 and 0.788340
Full-matrix least-squares on F2
4083/0/289

1.009

R1=0.0431, wR2 =0.1128
R1=0.0748, wR2 = 0.1319
0.231 and -0.229 e A3
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Ta

for 5b.  U(eq) is defined as one third of the trace of the orthogonalized U tensor.

X y z U(eq)
0o(1) 1878(1) 4013(2) 4763(1) 51(1)
0(2) 3409(1) 8654(2) 4007(1) 86(1)
0@3) 4039(1) 7742(2) 5113(1) 91(2)
N(1) 2496(1) 3501(2) 6107(1) 44(1)
N(2) 562(1) 6363(3) 2409(1) 95(1)
N(3) 3595(1) 7841(2) 4639(1) 64(1)
C@) 2158(1) 2578(2) 6230(1) 40(1)
C(2) 2338(1) 1833(2) 6995(1) 49(1)
C(3) 2036(1) 879(2) 7157(1) 55(1)
C(4) 1555(1) 627(2) 6550(1) 57(1)
C(5) 1371(1) 1343(2) 5788(1) 51(1)
C(6) 1666(1) 2362(2) 5612(1) 40(1)
C(7) 1501(1) 3197(2) 4825(1) 40(1)
C(8) 1055(1) 3347(2) 4146(1) 47(1)
C(©9) 598(1) 2682(3) 4106(1) 59(1)
C(10) 402(1) 3399(3) 4548(2) 85(1)
C(11) -2(1) 2736(5) 4547(2) 121(1)
C(12) -217(1) 1355(6) 4097(3) 138(2)
C(13) -37(1) 621(5) 3633(2) 133(2)
C(14) 376(1) 1300(4) 3634(2) 96(1)
C(15) 989(1) 4226(2) 3404(1) 52(1)
C(16) 1265(1) 3889(3) 3029(1) 68(1)
C(17) 1180(1) 4792(4) 2346(1) 89(1)

e 2. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A2x 103)
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C(18) 830(1) 60

C(19)
C(20)
c(21)
C(22)
C(23)
C(24)
C(25)
C(26)

640(1)
2341(1)
2661(1)
2487(1)
2790(1)
3268(1)
3453(1)
3146(1)

09(4)
5460(3)
4134(2)
5117(2)
5746(2)
6663(2)
6923(2)
6332(2)
5433(2)

2070(2)
3054(1)
5406(1)
5204(1)
4420(1)
4239(1)
4849(1)
5635(1)
5812(1)

97(1)
71(1)
37(1)
39(1)
44(1)
49(1)
49(1)
53(1)
47(1)
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| Bond lengths [

Table 3.

ciety of Chemistry 2013
] and angles [°] for 5b.

0(1)-C(20)
0(1)-C(7)
0(2)-N(3)
0(3)-N(3)
N(1)-C(20)
N(1)-C(L)
N(2)-C(18)
N(2)-C(19)
N(3)-C(24)
C(1)-C(2)
C(1)-C(6)
C(2)-C(3)
C(2)-H(2B)
C(3)-C(4)
C(3)-H(3A)
C(4)-C(5)
C(4)-H(4A)
C(5)-C(6)
C(5)-H(5A)
C(6)-C(7)
C(7)-C(8)
C(8)-C(15)
C(8)-C(9)
C(9)-C(14)
C(9)-C(10)
C(10)-C(11)

1.3482(19)
1.4076(19)
1.224(2)
1.222(2)
1.264(2)
1.409(2)
1.315(3)
1.332(3)
1.471(2)
1.393(2)
1.402(2)
1.371(2)
0.9300
1.376(3)
0.9300
1.378(2)
0.9300
1.398(2)
0.9300
1.467(2)
1.347(2)
1.488(2)
1.494(2)
1.387(3)
1.385(3)
1.375(3)
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C(10)-H(10A) 0.9300

C(11)-C(12)
C(11)-H(11A)
C(12)-C(13)
C(12)-H(12A)
C(13)-C(14)
C(13)-H(13A)
C(14)-H(14A)
C(15)-C(19)
C(15)-C(16)
C(16)-C(17)
C(16)-H(16A)
C(17)-C(18)
C(17)-H(17A)
C(18)-H(18A)
C(19)-H(19A)
C(20)-C(21)
C(21)-C(22)
C(21)-C(26)
C(22)-C(23)
C(22)-H(22A)
C(23)-C(24)
C(23)-H(23A)
C(24)-C(25)
C(25)-C(26)
C(25)-H(25A)
C(26)-H(26A)

1.367(5)
0.9300
1.389(5)
0.9300
1.404(4)
0.9300
0.9300
1.385(3)
1.387(3)
1.386(3)
0.9300
1.373(4)
0.9300
0.9300
0.9300
1.474(2)
1.388(2)
1.394(2)
1.379(2)
0.9300
1.372(2)
0.9300
1.376(3)
1.373(2)
0.9300
0.9300
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C(20)-0(1)-C(7)
C(20)-N(1)-C(1)
C(18)-N(2)-C(19)
0(3)-N(3)-0(2)
0(3)-N(3)-C(24)
0(2)-N(3)-C(24)
C(2)-C(1)-C(6)
C(2)-C(1)-N(2)
C(6)-C(1)-N(2)
C(3)-C(2)-C(1)
C(3)-C(2)-H(2B)
C(1)-C(2)-H(2B)
C(2)-C(3)-C(4)
C(2)-C(3)-H(3A)
C(4)-C(3)-H(3A)
C(3)-C(4)-C()
C(3)-C(4)-H(4A)
C(5)-C(4)-H(4A)
C(4)-C(5)-C(6)
C(4)-C(5)-H(5A)
C(6)-C(5)-H(5A)
C(1)-C(6)-C(5)
C(1)-C(6)-C(7)
C(5)-C(6)-C(7)
C(8)-C(7)-0(1)
C(8)-C(7)-C(6)
O(1)-C(7)-C(6)
C(7)-C(8)-C(15)

yal Societg of Chemistry 2013
121.97(12)

117.41(14)
116.5(2)
124.03(18)
117.44(19)
118.53(19)
120.77(16)
116.85(15)
122.35(14)
120.44(17)
119.8
119.8
119.49(17)
1203
1203
120.83(18)
1196
1196
121.08(17)
1195
1195
117.35(15)
117.61(14)
125.03(15)
113.18(14)
132.19(15)
114.62(13)
121.59(15)
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C(7)-C(8)-C(9) 121.92(15)

C(15)-C(8)-C(9) 116.47(14)
C(14)-C(9)-C(10) 119.7(2)
C(14)-C(9)-C(8) 119.3(2)
C(10)-C(9)-C(8) 121.0(2)
C(11)-C(10)-C(9) 121.1(3)
C(11)-C(10)-H(10A) 119.5
C(9)-C(10)-H(10A) 119.5
C(12)-C(11)-C(10) 119.6(3)
C(12)-C(11)-H(11A) 120.2
C(10)-C(11)-H(11A) 120.2
C(11)-C(12)-C(13) 120.9(3)
C(11)-C(12)-H(12A) 119.5
C(13)-C(12)-H(12A) 119.5
C(12)-C(13)-C(14) 119.4(3)
C(12)-C(13)-H(13A) 120.3
C(14)-C(13)-H(13A) 120.3
C(9)-C(14)-C(13) 119.3(3)
C(9)-C(14)-H(14A) 120.4
C(13)-C(14)-H(14A) 120.4
C(19)-C(15)-C(16) 116.41(18)
C(19)-C(15)-C(8) 120.19(17)
C(16)-C(15)-C(8) 123.40(17)
C(15)-C(16)-C(17) 119.1(2)
C(15)-C(16)-H(16A) 1205
C(17)-C(16)-H(16A) 1205
C(18)-C(17)-C(16) 118.7(2)
C(18)-C(17)-H(17A) 120.6
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C(16)-C(17)-H(17A)
N(2)-C(18)-C(17)
N(2)-C(18)-H(18A)
C(17)-C(18)-H(18A)
N(2)-C(19)-C(15)
N(2)-C(19)-H(19A)
C(15)-C(19)-H(19A)
N(1)-C(20)-O(1)
N(1)-C(20)-C(21)
0(1)-C(20)-C(21)
C(22)-C(21)-C(26)
C(22)-C(21)-C(20)
C(26)-C(21)-C(20)
C(23)-C(22)-C(21)
C(23)-C(22)-H(22A)
C(21)-C(22)-H(22A)
C(24)-C(23)-C(22)
C(24)-C(23)-H(23A)
C(22)-C(23)-H(23A)
C(23)-C(24)-C(25)
C(23)-C(24)-N(3)
C(25)-C(24)-N(3)
C(26)-C(25)-C(24)
C(26)-C(25)-H(25A)
C(24)-C(25)-H(25A)
C(25)-C(26)-C(21)
C(25)-C(26)-H(26A)
C(21)-C(26)-H(26A)

124.0(2)
118.0
118.0
125.3(2)
1174
1174
125.77(15)
122.25(14)
111.98(13)
119.37(16)
121.12(14)
119.51(15)
120.55(16)
119.7
119.7
118.41(16)
120.8
120.8
122.66(17)
117.94(18)
119.38(17)
118.51(17)
120.7
120.7
120.47(17)
119.8
119.8
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Symmetry transformations used to generate equivalent atoms:
Table 4. Anisotropic displacement parameters (A2x 103) for 5b.  The anisotropic

displacement factor exponent takes the form: -2n?[ h2 a*2Ull + ... +2hka*b*U12]

Ull U22 U33 U23 Ul3 U12
o(1) 38(1) 69(1) 41(1) 10(1) 16(1) 7(1)
0(2) 112(1) 79(1) 92(1) 12(1) 69(1) -18(1)
0(3) 69(1) 98(1) 125(1) 6(1) 61(1) -18(1)
N(1) 44(1) 50(1) 39(1) -1(1) 21(1) -5(1)
N(2) 72(1) 127(2) 78(1) 50(1) 31(1) 13(1)
N(3) 73(1) 52(1) 89(1) -10(1) 59(1) -12(1)
c(1) 48(1) 37(1) 38(1) -2(1) 25(1) 1(1)
c(2) 54(1) 53(1) 40(1) 1(1) 22(1) -1(1)
c@) 71(1) 54(1) 45(1) 8(1) 34(1) 3(1)
C(4) 65(1) 56(1) 59(1) 8(1) 38(1) -5(1)
C(5) 48(1) 53(1) 53(1) 6(1) 27(1) -4(1)
C(6) 44(1) 38(1) 41(1) -1(1) 24(1) 2(1)
c(7) 41(1) 40(1) 43(1) -1(1) 25(1) -2(1)
C(8) 41(1) 52(1) 46(1) 3(1) 21(1) -2(1)
C(9) 38(1) 76(1) 55(1) 22(1) 16(1) -2(1)
C(10) 69(2) 82(2) 129(2) 28(2) 67(2) 12(1)
C(11) 79(2) 133(3) 187(3) 64(3) 93(2) 23(2)
C(12) 57(2) 195(4) 139(3) 62(3) 33(2) 27(2)
C(13) 92(2) 169(4) 91(2) 20(2) 10(2) 74(2)
C(14) 75(2) 124(2) 62(1) 2(1) 15(1) -46(2)
C(15) 39(1) 66(1) 42(1) 4(1) 14(1) 7(1)
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cie) o er(n) 30(2) 2901}

c(17)
C(18)
C(19)
C(20)
c(21)
C(22)
C(23)
C(24)
C(25)
C(26)

84(2)
75(2)
50(1)
39(1)
43(1)
47(2)
63(1)
57(1)
44(1)
45(1)

137(2)
143(3)
97(2)
38(1)
36(1)
44(1)
45(1)
38(1)
53(1)
50(1)

56(1)
59(2)
61(1)
37(1)
43(1)
46(1)
52(1)
68(1)
62(1)
47(1)

2(1)
4(2)
36(2)
28(1)
-6(1)
-4(1)
-2(1)
3(1)
-6(1)
-5(1)
0(1)

29(1)
42(1)
23(1)
23(1)
20(1)
26(1)
26(1)
38(1)
43(1)
27(1)
24(1)

-1(1)

-12(2)

-8(2)
6(1)
0(1)
2(1)
0(1)
3(1)
-5(1)
-6(1)
-3(1)
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Table 5

Hydrogen coordinates ( x 104) and isotropic ~ displacement parameters (A2x 10 3)

for 5h.
X y z U(eq)

H(2B) 2666 1983 7398 59
H(3A) 2155 406 7672 65
H(4A) 1351 -34 6656 68
H(5A) 1046 1145 5384 61
H(10A) 546 4344 4851 102
H(11A) -128 3224 4851 146
H(12A) -489 901 4101 165
H(13A) -188 -312 3324 160
H(14A) 499 828 3323 115
H(16A) 1503 3070 3234 82
H(17A) 1356 4577 2078 107
H(18A) 781 6621 1617 117
H(19A) 446 5677 3289 85
H(22A) 2162 5548 4014 53
H(23A) 2674 7094 3716 59
H(25A) 3778 6536 6037 64
H(26A) 3263 5033 6341 57
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Table 1. Crystal data and structure refinement for 6a.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient
F(000)

6a

C27 H18 N2 O4
434.43

297(2) K
0.71073 A
Monoclinic

P 21/n
a=12.0042(3) A
b = 14.4363(3) A
c=12.4330(4) A
2069.28(9) A3

4

1.394 Mg/m?3
0.095 mm-?

904

a=90°.

B=106.177(3)°.

v =90°.
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Crystal size 0.60 x 0.50 x 0.34 mm3

Theta range for data collection 2.52 to 29.20°.

Index ranges -14<=h<=15, -18<=k<=18, -13<=I<=15
Reflections collected 17616

Independent reflections 4858 [R(int) = 0.0221]
Completeness to theta = 26.00° 99.5%

Absorption correction Semi-empirical from equivalents
Max. and min. transmission 1.00000 and 0.98997
Refinement method Full-matrix least-squares on F2
Data / restraints / parameters 4858 /0/298

Goodness-of-fit on F2 1.182

Final R indices [I1>2sigma(l)] R1 = 0.0364, wR2 = 0.0674

R indices (all data) R1 =0.0660, wR2 = 0.0698
Largest diff. peak and hole 0.154 and -0.166 e.A3
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e 2. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A2x 103)

"

for 6a.

U(eq) is defined as one third of the trace of the orthogonalized U’ tensor.

X y z U(eq)
0(1) 2126(1) 834(1) 1367(1) 54(1)
0(2) 6679(1) 2108(1) 1793(1) 63(1)
0(@3) 5622(1) 6275(1) 4281(1) 93(1)
o) 5356(1) 6667(1) 2546(1) 89(1)
N(1) 5017(1) 1655(1) 2150(1) 34(1)
N(2) 5519(1) 6094(1) 3298(1) 64(1)
C(1) 5129(1) 717(1) 1864(1) 36(1)
C(2) 6130(1) 225(1) 1888(1) 47(2)
C(3) 6007(1) -697(1) 1601(1) 58(1)
C(4) 4943(1) -1131(1) 1279(1) 62(1)
C(5) 3951(1) -645(1) 1240(1) 52(1)
C(6) 4058(1) 279(1) 1551(1) 39(2)
C(7) 3165(1) 940(1) 1619(1) 38(1)
C(8) 3790(1) 1846(1) 2162(1) 34(1)
C(9) 3653(1) 1819(1) 3346(1) 34(1)
C(10) 4531(1) 1499(1) 4250(1) 42(1)
C(11) 4354(1) 1420(1) 5296(1) 50(1)
C(12) 3309(1) 1654(1) 5457(1) 51(1)
C(13) 2425(1) 1941(1) 4565(1) 50(1)
C(14) 2582(1) 2017(1) 3513(1) 43(1)
C(15) 3311(1) 2683(1) 1433(1) 34(1)
C(16) 2978(1) 3502(1) 1833(1) 42(1)
C(17) 2629(1) 4253(1) 1120(1) 52(1)

S96



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
Thisd'ournal is © The Royal SocietX of Chemistry 2013
C(18) 2612(1) 4

C(19)
C(20)
c(21)
C(22)
C(23)
C(24)
C(25)
C(26)
c(27)

2931(1)
3269(1)
5833(1)
5695(1)
5695(1)
5660(1)
5594(1)
5599(1)
5676(1)

193(1)
3379(1)
2632(1)
2312(1)
3287(1)
3529(1)
4451(1)
5111(1)
4896(1)
3978(1)

16(1)
-395(1)

310(1)
2096(1)
2433(1)
3511(1)
3800(1)
2994(1)
1922(1)
1648(1)

55(1)
52(1)
43(1)
39(1)
37(1)
43(1)
47(1)
45(1)
49(1)
45(1)
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le3. Bond lengths [

Ta

ciety of Chemistry 2013
] and angles [°] for 6a.

0(1)-C(7)
0(2)-C(21)
0(3)-N(2)
O(4)-N(2)
N(1)-C(21)
N(1)-C(2)
N(1)-C(8)
N(2)-C(25)
C(1)-C(6)
C(1)-C(2)
C(2)-C(3)
C(2)-H(2A)
C(3)-C(4)
C(3)-H(3A)
C(4)-C(5)
C(4)-H(4A)
C(5)-C(6)
C(5)-H(5A)
C(6)-C(7)
C(7)-C(8)
C(8)-C(9)
C(8)-C(15)
C(9)-C(14)
C(9)-C(10)
C(10)-C(11)
C(10)-H(10A)

1.2082(12)
1.2142(12)
1.2228(15)
1.2219(15)
1.3778(13)
1.4157(13)
1.5024(12)
1.4777(16)
1.3883(14)
1.3886(14)
1.3751(17)
0.9300

1.3784(17)
0.9300

1.3719(17)
0.9300

1.3843(16)
0.9300

1.4546(15)
1.5643(15)
1.5260(15)
1.5244(14)
1.3876(14)
1.3881(14)
1.3802(16)
0.9300
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C(11)-C(12) 1.3658(16)

C(11)-H(11A) 0.9300
C(12)-C(13) 1.3686(17)
C(12)-H(12A) 0.9300
C(13)-C(14) 1.3771(16)
C(13)-H(13A) 0.9300
C(14)-H(14A) 0.9300
C(15)-C(20) 1.3859(15)
C(15)-C(16) 1.3836(15)
C(16)-C(17) 1.3886(16)
C(16)-H(16A) 0.9300
C(17)-C(18) 1.3703(17)
C(17)-H(17A) 0.9300
C(18)-C(19) 1.3779(18)
C(18)-H(18A) 0.9300
C(19)-C(20) 1.3773(16)
C(19)-H(19A) 0.9300
C(20)-H(20A) 0.9300
C(21)-C(22) 1.4912(16)
C(22)-C(23) 1.3855(15)
C(22)-C(27) 1.3916(16)
C(23)-C(24) 1.3817(16)
C(23)-H(23A) 0.9300
C(24)-C(25) 1.3691(17)
C(24)-H(24A) 0.9300
C(25)-C(26) 1.3702(16)
C(26)-C(27) 1.3768(16)
C(26)-H(26A) 0.9300
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C(27)-H(27A) 0.9300

C(21)-N(1)-C(1)
C(21)-N(1)-C(8)
C(1)-N(1)-C(8)
0(4)-N(2)-0(3)
0(4)-N(2)-C(25)
0(3)-N(2)-C(25)
C(6)-C(1)-C(2)
C(6)-C(1)-N(1)
C(2)-C(1)-N(1)
C(3)-C(2)-C(1)
C(3)-C(2)-H(2A)
C(1)-C(2)-H2A)
C(2)-C(3)-C(4)
C(2)-C(3)-H(3A)
C(4)-C(3)-H(3A)
C(5)-C(4)-C(3)
C(5)-C(4)-H(4A)
C(3)-C(4)-H(4A)
C(4)-C(5)-C(6)
C(4)-C(5)-H(5A)
C(6)-C(5)-H(5A)
C(1)-C(6)-C(5)
C(1)-C(6)-C(7)
C(5)-C(6)-C(7)
0(1)-C(7)-C(6)
0(1)-C(7)-C(8)

121.78(9)
125.93(9)
109.87(8)
124.75(14)
117.57(14)
117.68(13)
120.09(11)
111.14(9)
128.76(10)
117.35(11)
1213
1213
122.69(12)
118.7
118.7
120.13(13)
119.9
119.9
118.12(12)
120.9
120.9
121.60(10)
108.96(10)
129.44(10)
128.77(11)
123.64(10)
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C(6)-C(7)-C(8)
N(1)-C(8)-C(9)
N(1)-C(8)-C(15)
C(9)-C(8)-C(15)
N(1)-C(8)-C(7)
C(9)-C(8)-C(7)
C(15)-C(8)-C(7)
C(14)-C(9)-C(10)
C(14)-C(9)-C(8)
C(10)-C(9)-C(8)
C(11)-C(10)-C(9)
C(11)-C(10)-H(10A)
C(9)-C(10)-H(10A)
C(12)-C(11)-C(10)
C(12)-C(11)-H(11A)
C(10)-C(11)-H(11A)
C(11)-C(12)-C(13)
C(11)-C(12)-H(12A)
C(13)-C(12)-H(12A)
C(14)-C(13)-C(12)
C(14)-C(13)-H(13A)
C(12)-C(13)-H(13A)
C(13)-C(14)-C(9)
C(13)-C(14)-H(14A)
C(9)-C(14)-H(14A)
C(20)-C(15)-C(16)
C(20)-C(15)-C(8)
C(16)-C(15)-C(8)

yal Socie% of Chemistry 2013
107.50(9)

112.01(8)
110.36(8)
117.99(9)
101.31(8)
103.16(8)
110.46(8)
118.25(10)
119.49(9)
121.85(9)
120.62(11)
119.7
119.7
120.42(11)
119.8
119.8
119.50(12)
1203
1203
120.91(11)
1195
1195
120.22(11)
119.9
119.9
118.31(11)
117.31(10)
124.27(10)
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120.29(11)

C(15)-C(16)-C(17)
C(15)-C(16)-H(16A)
C(17)-C(16)-H(16A)
C(16)-C(17)-C(18)
C(16)-C(17)-H(17A)
C(18)-C(17)-H(17A)
C(19)-C(18)-C(17)
C(19)-C(18)-H(18A)
C(17)-C(18)-H(18A)
C(18)-C(19)-C(20)
C(18)-C(19)-H(19A)
C(20)-C(19)-H(19A)
C(19)-C(20)-C(15)
C(19)-C(20)-H(20A)
C(15)-C(20)-H(20A)
0(2)-C(21)-N(1)
0(2)-C(21)-C(22)
N(1)-C(21)-C(22)
C(23)-C(22)-C(27)
C(23)-C(22)-C(21)
C(27)-C(22)-C(21)
C(24)-C(23)-C(22)
C(24)-C(23)-H(23A)
C(22)-C(23)-H(23A)
C(25)-C(24)-C(23)
C(25)-C(24)-H(24A)
C(23)-C(24)-H(24A)
C(24)-C(25)-C(26)

119.9
119.9
120.46(12)
119.8
119.8
119.87(12)
120.1
120.1
119.64(12)
120.2
120.2
121.42(12)
119.3
119.3
121.12(11)
118.88(10)
119.99(9)
119.53(11)
122.66(11)
117.53(11)
120.20(12)
119.9
119.9
118.65(12)
120.7
120.7
122.61(11)
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C(24)-C(25)-N(2)
C(26)-C(25)-N(2)
C(27)-C(26)-C(25)
C(27)-C(26)-H(26A)
C(25)-C(26)-H(26A)
C(26)-C(27)-C(22)
C(26)-C(27)-H(27A)
C(22)-C(27)-H(27A)

yal Societi/ of Chemistry 2013
118.49(13)

118.90(12)
118.54(12)
120.7
120.7
120.36(12)
119.8
119.8

Symmetry transformations used to generate equivalent atoms:
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Table 4. Anisotropic displacement parameters  (A2x 103) for 6a. The anisotropic

displacement factor exponent takes the form: -2n?[ h2 a*2Ull + ... +2hka*b*U12]

Ull U22 U33 U23 Ul3 U12
o(1) 39(1) 59(1) 63(1) -9(1) 11(1) -8(1)
0(2) 55(1) 60(1) 90(1) -3(1) 47(1) -1(1)
0(3) 127(1) 59(1) 100(1) -28(1) 46(1) -19(1)
0(4) 101(1) 47(1) 113(1) 11(1) 19(1) 0(1)
N(1) 33(1) 35(1) 37(1) -3(1) 14(1) 1(1)
N(2) 59(1) 45(1) 87(1) -6(1) 19(1) -10(1)
c(1) 43(1) 35(1) 31(1) 0(1) 14(1) 5(1)
C(2) 48(1) 49(1) 46(1) -5(1) 15(1) 10(1)
c@) 66(1) 54(1) 58(1) -5(1) 22(1) 19(1)
c() 80(1) 39(1) 71(1) -11(1) 29(1) 5(1)
C(5) 62(1) 44(1) 54(1) -6(1) 22(1) -8(1)
C(6) 47(1) 36(1) 36(1) -1(1) 16(1) 0(1)
c(7) 40(1) 42(1) 34(1) 0(1) 12(1) -4(1)
c(8) 30(1) 37(1) 35(1) -1(1) 11(1) 1(1)
C(9) 36(1) 33(1) 35(1) -1(1) 13(1) -1(1)
C(10) 40(1) 44(1) 41(1) 2(1) 11(1) 1(1)
c(11) 57(1) 55(1) 36(1) 5(1) 10(1) -1(1)
C(12) 71(1) 49(1) 41(1) 1(1) 28(1) -2(1)
C(13) 54(1) 51(1) 56(1) 4(1) 32(1) 5(1)
C(14) 41(1) 46(1) 44(1) 5(1) 18(1) 4(1)
C(15) 30(1) 39(1) 34(1) 0(1) 10(1) -1(1)
C(16) 42(1) 42(1) 45(1) 0(1) 19(1) 4(1)
c(17) 49(1) 41(1) 67(1) 5(1) 21(1) 8(1)
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cig) o 53(1) 52(1) 57(1)

C(19)
C(20)
c(21)
C(22)
C(23)
C(24)
C(25)
C(26)
c(27)

55(1)
46(1)
37(1)
31(1)
43(1)
46(1)
39(1)
46(1)
44(1)

60(1)
43(1)
45(1)
40(1)
43(1)
49(1)
37(1)
45(1)
51(1)

38(1)
39(1)
37(1)
42(1)
42(1)
44(1)
58(1)
56(1)
44(1)

18(1)

7(1)

-3(1)

2(1)

-2(1)

2(1)

-8(1)
-6(1)

9(1)
1(1)

9(1)
6(1)
11(1)
15(1)
11(1)
11(1)
11(1)
12(1)
14(1)
16(1)

3(1)

-8(1)
-2(1)

0(1)

-5(1)
-3(1)
-5(1)
-7(1)
-9(1)
-8(1)
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e

Ta Hydrogen coordinates ( x 104) and isotropic  displacement parameters (A2x 10 3)
for 6a.
X y z U(eq)

H(2A) 6855 508 2090 57
H(3A) 6668 -1041 1626 70
H(4A) 4898 -1756 1088 74
H(5A) 3227 -927 1011 63
H(10A) 5245 1336 4149 50
H(11A) 4950 1207 5896 60
H(12A) 3200 1618 6168 62
H(13A) 1708 2086 4670 60
H(14A) 1969 2202 2912 51
H(16A) 2989 3550 2581 50
H(17A) 2404 4800 1395 62
H(18A) 2386 4700 -455 66
H(19A) 2918 3334 -1145 62
H(20A) 3475 2082 26 51
H(23A) 5719 3070 4042 51
H(24A) 5681 4619 4528 56
H(26A) 5551 5359 1391 59
H(27A) 5715 3820 934 54

S106



