Appendix 3


Appendix 3:  X-ray diffraction data for compound 65.
Table 1:  Crystal data and structure refinement for 65.

Empirical formula 
C17 H20 N O4 P

Formula weight 
333.31

Temperature 
120(2) K

Wavelength 
0.71073 Å

Crystal system 
Triclinic


Space group 
P-1

Unit cell dimensions
a = 12.1807(6) Å
= 101.103(4)°.


b = 13.7335(7) Å
= 96.770(5)°.


c = 16.5321(10) Å
 = 92.927(4)°.

Volume
2687.1(3) Å3
Z
6

Density (calculated)
1.236 Mg/m3
Absorption coefficient
0.171 mm-1
F(000)
1056

Crystal size
0.2 x 0.17 x 0.12 mm3
Theta range for data collection
1.27 to 34.89°.

Index ranges
-18<=h<=14, -18<=k<=21, -26<=l<=16

Reflections collected
14862

Independent reflections
14815 [R(int) = 0.0398]

Completeness to theta = 34.89°
63.1 % 

Refinement method
Full-matrix least-squares on F2
Data / restraints / parameters
14815 / 0 / 622

Goodness-of-fit on F2
1.040

Final R indices [I>2sigma(I)]
R1 = 0.0496, wR2 = 0.1341

R indices (all data)
R1 = 0.0679, wR2 = 0.1461

Largest diff. peak and hole
0.731 and -0.657 e.Å-3
Table 2:  Bond lengths [Å] and angles [°] for 65.

____________________________________________________

P(1)-O(4) 
1.4804(10)

P(1)-O(3) 
1.6149(12)

P(1)-C(12) 
1.7843(13)

P(1)-C(6) 
1.7882(15)

P(2)-O(8) 
1.4778(10)

P(2)-O(7) 
1.6168(12)

P(2)-C(23) 
1.7841(13)

P(2)-C(29) 
1.7899(16)

P(3)-O(12) 
1.4807(10)

P(3)-O(11) 
1.6190(12)

P(3)-C(40) 
1.7862(13)

P(3)-C(46) 
1.7906(15)

O(3)-N(1) 
1.4395(14)

O(7)-N(2) 
1.4351(14)

O(11)-N(3) 
1.4345(14)

N(2)-C(22) 
1.3841(18)

N(2)-H(2A) 
0.8800

O(5)-C(22) 
1.3394(18)

O(5)-C(21) 
1.4751(18)

O(9)-C(39) 
1.3389(19)

O(9)-C(38) 
1.4752(19)

O(1)-C(5) 
1.3385(17)

O(1)-C(4) 
1.4758(18)

N(1)-C(5) 
1.3885(18)

N(1)-H(1A) 
0.8800

N(3)-C(39) 
1.3816(18)

N(3)-H(3A) 
0.8800

C(29)-C(30) 
1.391(2)

C(29)-C(34) 
1.393(2)

O(6)-C(22) 
1.2024(17)

C(6)-C(11) 
1.392(2)

C(6)-C(7) 
1.396(2)

C(23)-C(24) 
1.398(2)

C(23)-C(28) 
1.399(2)

O(2)-C(5) 
1.2034(17)

C(46)-C(51) 
1.393(2)

C(46)-C(47) 
1.397(2)

C(12)-C(17) 
1.3975(18)

C(12)-C(13) 
1.3992(18)

O(10)-C(39) 
1.2016(18)

C(13)-C(14) 
1.3945(18)

C(13)-H(13A) 
0.9500

C(24)-C(25) 
1.392(2)

C(24)-H(24A) 
0.9500

C(40)-C(41) 
1.3978(19)

C(40)-C(45) 
1.400(2)

C(14)-C(15) 
1.389(2)

C(14)-H(14A) 
0.9500

C(41)-C(42) 
1.395(2)

C(41)-H(41A) 
0.9500

C(17)-C(16) 
1.3863(19)

C(17)-H(17A) 
0.9500

C(27)-C(26) 
1.382(2)

C(27)-C(28) 
1.393(2)

C(27)-H(27A) 
0.9500

C(28)-H(28A) 
0.9500

C(34)-C(33) 
1.395(2)

C(34)-H(34A) 
0.9500

C(7)-C(8) 
1.401(2)

C(7)-H(7A) 
0.9500

C(15)-C(16) 
1.392(2)

C(15)-H(15A) 
0.9500

C(16)-H(16A) 
0.9500

C(4)-C(1) 
1.515(3)

C(4)-C(3) 
1.519(2)

C(4)-C(2) 
1.517(3)

C(45)-C(44) 
1.3945(19)

C(45)-H(45A) 
0.9500

C(21)-C(18) 
1.511(3)

C(21)-C(20) 
1.518(2)

C(21)-C(19) 
1.519(3)

C(51)-C(50) 
1.391(2)

C(51)-H(51A) 
0.9500

C(50)-C(49) 
1.389(3)

C(50)-H(50A) 
0.9500

C(30)-C(31) 
1.394(3)

C(30)-H(30A) 
0.9500

C(43)-C(44) 
1.382(2)

C(43)-C(42) 
1.388(3)

C(43)-H(43A) 
0.9500

C(20)-H(20A) 
0.9800

C(20)-H(20B) 
0.9800

C(20)-H(20C) 
0.9800

C(47)-C(48) 
1.385(2)

C(47)-H(47A) 
0.9500

C(26)-C(25) 
1.393(3)

C(26)-H(26A) 
0.9500

C(11)-C(10) 
1.393(2)

C(11)-H(11A) 
0.9500

C(44)-H(44A) 
0.9500

C(42)-H(42A) 
0.9500

C(25)-H(25A) 
0.9500

C(49)-C(48) 
1.389(2)

C(49)-H(49A) 
0.9500

C(3)-H(3B) 
0.9800

C(3)-H(3C) 
0.9800

C(3)-H(3D) 
0.9800

C(48)-H(48A) 
0.9500

C(9)-C(8) 
1.369(3)

C(9)-C(10) 
1.381(3)

C(9)-H(9A) 
0.9500

C(31)-C(32) 
1.381(3)

C(31)-H(31A) 
0.9500

C(37)-C(38) 
1.520(3)

C(37)-H(37A) 
0.9800

C(37)-H(37B) 
0.9800

C(37)-H(37C) 
0.9800

C(8)-H(8B) 
0.9500

C(10)-H(10A) 
0.9500

C(33)-C(32) 
1.379(3)

C(33)-H(33A) 
0.9500

C(38)-C(35) 
1.513(3)

C(38)-C(36) 
1.530(3)

C(2)-H(2B) 
0.9800

C(2)-H(2C) 
0.9800

C(2)-H(2D) 
0.9800

C(19)-H(19A) 
0.9800

C(19)-H(19B) 
0.9800

C(19)-H(19C) 
0.9800

C(32)-H(32A) 
0.9500

C(1)-H(1B) 
0.9800

C(1)-H(1C) 
0.9800

C(1)-H(1D) 
0.9800

C(35)-H(35A) 
0.9800

C(35)-H(35B) 
0.9800

C(35)-H(35C) 
0.9800

C(18)-H(18A) 
0.9800

C(18)-H(18B) 
0.9800

C(18)-H(18C) 
0.9800

C(36)-H(36A) 
0.9800

C(36)-H(36B) 
0.9800

C(36)-H(36C) 
0.9800

O(4)-P(1)-O(3)
115.14(6)

O(4)-P(1)-C(12)
112.71(6)

O(3)-P(1)-C(12)
99.98(6)

O(4)-P(1)-C(6)
112.13(6)

O(3)-P(1)-C(6)
105.84(6)

C(12)-P(1)-C(6)
110.22(7)

O(8)-P(2)-O(7)
115.35(6)

O(8)-P(2)-C(23)
112.65(6)

O(7)-P(2)-C(23)
99.10(6)

O(8)-P(2)-C(29)
110.57(7)

O(7)-P(2)-C(29)
106.60(7)

C(23)-P(2)-C(29)
112.01(7)

O(12)-P(3)-O(11)
115.24(6)

O(12)-P(3)-C(40)
112.53(6)

O(11)-P(3)-C(40)
99.57(6)

O(12)-P(3)-C(46)
111.05(6)

O(11)-P(3)-C(46)
106.13(6)

C(40)-P(3)-C(46)
111.70(7)

N(1)-O(3)-P(1)
107.76(8)

N(2)-O(7)-P(2)
108.32(8)

N(3)-O(11)-P(3)
108.59(8)

C(22)-N(2)-O(7)
111.50(10)

C(22)-N(2)-H(2A)
124.2

O(7)-N(2)-H(2A)
124.2

C(22)-O(5)-C(21)
121.04(12)

C(39)-O(9)-C(38)
120.84(13)

C(5)-O(1)-C(4)
120.93(11)

C(5)-N(1)-O(3)
111.31(10)

C(5)-N(1)-H(1A)
124.3

O(3)-N(1)-H(1A)
124.3

C(39)-N(3)-O(11)
112.16(11)

C(39)-N(3)-H(3A)
123.9

O(11)-N(3)-H(3A)
123.9

C(30)-C(29)-C(34)
120.34(15)

C(30)-C(29)-P(2)
117.04(12)

C(34)-C(29)-P(2)
122.62(12)

C(11)-C(6)-C(7)
119.97(14)

C(11)-C(6)-P(1)
118.31(11)

C(7)-C(6)-P(1)
121.70(13)

C(24)-C(23)-C(28)
120.08(13)

C(24)-C(23)-P(2)
122.94(11)

C(28)-C(23)-P(2)
116.99(11)

C(51)-C(46)-C(47)
119.53(14)

C(51)-C(46)-P(3)
123.13(12)

C(47)-C(46)-P(3)
117.34(11)

C(17)-C(12)-C(13)
120.11(12)

C(17)-C(12)-P(1)
122.08(10)

C(13)-C(12)-P(1)
117.81(10)

C(14)-C(13)-C(12)
119.41(13)

C(14)-C(13)-H(13A)
120.3

C(12)-C(13)-H(13A)
120.3

O(6)-C(22)-O(5)
127.75(14)

O(6)-C(22)-N(2)
125.86(14)

O(5)-C(22)-N(2)
106.31(12)

C(25)-C(24)-C(23)
119.57(15)

C(25)-C(24)-H(24A)
120.2

C(23)-C(24)-H(24A)
120.2

C(41)-C(40)-C(45)
120.09(13)

C(41)-C(40)-P(3)
123.27(11)

C(45)-C(40)-P(3)
116.64(11)

C(15)-C(14)-C(13)
120.32(13)

C(15)-C(14)-H(14A)
119.8

C(13)-C(14)-H(14A)
119.8

C(42)-C(41)-C(40)
119.59(15)

C(42)-C(41)-H(41A)
120.2

C(40)-C(41)-H(41A)
120.2

C(16)-C(17)-C(12)
119.92(13)

C(16)-C(17)-H(17A)
120.0

C(12)-C(17)-H(17A)
120.0

C(26)-C(27)-C(28)
120.23(15)

C(26)-C(27)-H(27A)
119.9

C(28)-C(27)-H(27A)
119.9

C(27)-C(28)-C(23)
119.69(15)

C(27)-C(28)-H(28A)
120.2

C(23)-C(28)-H(28A)
120.2

O(2)-C(5)-O(1)
128.09(14)

O(2)-C(5)-N(1)
125.85(14)

O(1)-C(5)-N(1)
105.99(11)

C(33)-C(34)-C(29)
119.36(16)

C(33)-C(34)-H(34A)
120.3

C(29)-C(34)-H(34A)
120.3

C(6)-C(7)-C(8)
119.35(17)

C(6)-C(7)-H(7A)
120.3

C(8)-C(7)-H(7A)
120.3

C(14)-C(15)-C(16)
120.09(13)

C(14)-C(15)-H(15A)
120.0

C(16)-C(15)-H(15A)
120.0

O(10)-C(39)-O(9)
127.40(14)

O(10)-C(39)-N(3)
125.59(15)

O(9)-C(39)-N(3)
106.93(13)

C(17)-C(16)-C(15)
120.15(14)

C(17)-C(16)-H(16A)
119.9

C(15)-C(16)-H(16A)
119.9

O(1)-C(4)-C(1)
109.69(14)

O(1)-C(4)-C(3)
101.84(12)

C(1)-C(4)-C(3)
111.23(17)

O(1)-C(4)-C(2)
109.75(16)

C(1)-C(4)-C(2)
112.94(16)

C(3)-C(4)-C(2)
110.82(16)

C(44)-C(45)-C(40)
119.54(14)

C(44)-C(45)-H(45A)
120.2

C(40)-C(45)-H(45A)
120.2

O(5)-C(21)-C(18)
109.81(14)

O(5)-C(21)-C(20)
101.60(13)

C(18)-C(21)-C(20)
110.66(19)

O(5)-C(21)-C(19)
110.04(17)

C(18)-C(21)-C(19)
113.08(19)

C(20)-C(21)-C(19)
111.05(17)

C(50)-C(51)-C(46)
120.21(15)

C(50)-C(51)-H(51A)
119.9

C(46)-C(51)-H(51A)
119.9

C(49)-C(50)-C(51)
119.79(15)

C(49)-C(50)-H(50A)
120.1

C(51)-C(50)-H(50A)
120.1

C(31)-C(30)-C(29)
119.68(16)

C(31)-C(30)-H(30A)
120.2

C(29)-C(30)-H(30A)
120.2

C(44)-C(43)-C(42)
120.49(14)

C(44)-C(43)-H(43A)
119.8

C(42)-C(43)-H(43A)
119.8

C(21)-C(20)-H(20A)
109.5

C(21)-C(20)-H(20B)
109.5

H(20A)-C(20)-H(20B)
109.5

C(21)-C(20)-H(20C)
109.5

H(20A)-C(20)-H(20C)
109.5

H(20B)-C(20)-H(20C)
109.5

C(48)-C(47)-C(46)
120.25(14)

C(48)-C(47)-H(47A)
119.9

C(46)-C(47)-H(47A)
119.9

C(27)-C(26)-C(25)
120.30(14)

C(27)-C(26)-H(26A)
119.8

C(25)-C(26)-H(26A)
119.8

C(10)-C(11)-C(6)
119.81(16)

C(10)-C(11)-H(11A)
120.1

C(6)-C(11)-H(11A)
120.1

C(43)-C(44)-C(45)
120.22(15)

C(43)-C(44)-H(44A)
119.9

C(45)-C(44)-H(44A)
119.9

C(43)-C(42)-C(41)
120.07(15)

C(43)-C(42)-H(42A)
120.0

C(41)-C(42)-H(42A)
120.0

C(26)-C(25)-C(24)
120.13(15)

C(26)-C(25)-H(25A)
119.9

C(24)-C(25)-H(25A)
119.9

C(50)-C(49)-C(48)
120.29(16)

C(50)-C(49)-H(49A)
119.9

C(48)-C(49)-H(49A)
119.9

C(4)-C(3)-H(3B)
109.5

C(4)-C(3)-H(3C)
109.5

H(3B)-C(3)-H(3C)
109.5

C(4)-C(3)-H(3D)
109.5

H(3B)-C(3)-H(3D)
109.5

H(3C)-C(3)-H(3D)
109.5

C(47)-C(48)-C(49)
119.93(16)

C(47)-C(48)-H(48A)
120.0

C(49)-C(48)-H(48A)
120.0

C(8)-C(9)-C(10)
120.93(17)

C(8)-C(9)-H(9A)
119.5

C(10)-C(9)-H(9A)
119.5

C(32)-C(31)-C(30)
119.73(17)

C(32)-C(31)-H(31A)
120.1

C(30)-C(31)-H(31A)
120.1

C(38)-C(37)-H(37A)
109.5

C(38)-C(37)-H(37B)
109.5

H(37A)-C(37)-H(37B)
109.5

C(38)-C(37)-H(37C)
109.5

H(37A)-C(37)-H(37C)
109.5

H(37B)-C(37)-H(37C)
109.5

C(9)-C(8)-C(7)
120.11(17)

C(9)-C(8)-H(8B)
119.9

C(7)-C(8)-H(8B)
119.9

C(9)-C(10)-C(11)
119.81(18)

C(9)-C(10)-H(10A)
120.1

C(11)-C(10)-H(10A)
120.1

C(32)-C(33)-C(34)
120.04(17)

C(32)-C(33)-H(33A)
120.0

C(34)-C(33)-H(33A)
120.0

O(9)-C(38)-C(35)
110.18(17)

O(9)-C(38)-C(37)
101.63(14)

C(35)-C(38)-C(37)
111.1(2)

O(9)-C(38)-C(36)
109.21(17)

C(35)-C(38)-C(36)
113.8(2)

C(37)-C(38)-C(36)
110.21(19)

C(4)-C(2)-H(2B)
109.5

C(4)-C(2)-H(2C)
109.5

H(2B)-C(2)-H(2C)
109.5

C(4)-C(2)-H(2D)
109.5

Table 3:  Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (Å2x 103) for 65.  U(eq) is defined as one third of the trace of the orthogonalized Uij tensor.

_________________________________________________________________________

x
y
z
U(eq)

_________________________________________________________________________
P(1)
1006(1)
2699(1)
2738(1)
17(1)

P(2)
2473(1)
3864(1)
10418(1)
19(1)

P(3)
5876(1)
10569(1)
3875(1)
18(1)

O(12)
5844(1)
10986(1)
4766(1)
21(1)

O(4)
841(1)
2329(1)
1827(1)
20(1)

O(8)
2568(1)
4248(1)
11324(1)
24(1)

O(3)
1857(1)
3675(1)
3062(1)
20(1)

O(7)
1671(1)
2857(1)
10074(1)
22(1)

O(11)
5137(1)
9529(1)
3510(1)
21(1)

N(2)
2066(1)
2104(1)
10504(1)
20(1)

O(5)
2154(1)
512(1)
10449(1)
26(1)

O(9)
5650(1)
7225(1)
3967(1)
30(1)

O(1)
1439(1)
6049(1)
2724(1)
27(1)

N(1)
1447(1)
4451(1)
2662(1)
20(1)

N(3)
5503(1)
8809(1)
3985(1)
21(1)

C(29)
3804(1)
3603(1)
10109(1)
21(1)

O(6)
1974(1)
1059(1)
9224(1)
37(1)

C(6)
-263(1)
3012(1)
3134(1)
21(1)

C(23)
1780(1)
4665(1)
9829(1)
20(1)

O(2)
1835(1)
5510(1)
3944(1)
34(1)

C(46)
7262(1)
10339(1)
3675(1)
20(1)

C(12)
1676(1)
1851(1)
3290(1)
19(1)

O(10)
5773(1)
7778(1)
2765(1)
41(1)

C(13)
2098(1)
1024(1)
2826(1)
21(1)

C(22)
2038(1)
1192(1)
9969(1)
23(1)

C(24)
1601(1)
4459(1)
8960(1)
28(1)

C(40)
5242(1)
11322(1)
3211(1)
20(1)

C(14)
2628(1)
346(1)
3235(1)
23(1)

C(41)
5091(1)
11046(1)
2343(1)
26(1)

C(17)
1783(1)
1990(1)
4156(1)
24(1)

C(27)
864(1)
6186(1)
9852(1)
31(1)

C(28)
1406(1)
5528(1)
10276(1)
25(1)

C(5)
1617(1)
5372(1)
3199(1)
23(1)

C(34)
3934(1)
2968(1)
9366(1)
29(1)

C(7)
-278(2)
3701(1)
3872(1)
28(1)

C(15)
2731(1)
486(1)
4096(1)
25(1)

C(39)
5640(2)
7905(1)
3486(1)
26(1)

C(16)
2307(1)
1308(1)
4556(1)
26(1)

C(4)
1447(2)
7116(1)
3100(1)
30(1)

C(45)
4886(1)
12226(1)
3600(1)
25(1)

C(21)
2187(2)
-552(1)
10080(1)
32(1)

C(51)
7508(1)
9740(1)
2948(1)
27(1)

C(50)
8605(2)
9599(1)
2829(1)
32(1)

C(30)
4728(1)
4063(1)
10649(1)
28(1)

C(43)
4236(2)
12574(1)
2260(1)
34(1)

C(20)
2346(2)
-1006(1)
10850(1)
46(1)

C(47)
8125(1)
10801(1)
4281(1)
26(1)

C(26)
693(2)
5986(1)
8993(1)
34(1)

C(11)
-1250(1)
2529(1)
2697(1)
28(1)

C(44)
4383(1)
12849(1)
3118(1)
30(1)

C(42)
4588(2)
11679(2)
1871(1)
33(1)

C(25)
1057(2)
5124(1)
8545(1)
34(1)

C(49)
9456(2)
10052(1)
3441(1)
32(1)

C(3)
1157(2)
7569(1)
2340(1)
42(1)

C(48)
9217(1)
10652(1)
4167(1)
32(1)

C(9)
-2255(2)
3399(2)
3741(1)
41(1)

C(31)
5788(2)
3892(1)
10441(1)
37(1)

C(37)
5902(2)
5743(2)
4418(1)
58(1)

C(8)
-1291(2)
3885(1)
4173(1)
38(1)

C(10)
-2250(2)
2729(1)
3003(1)
37(1)

C(33)
4999(2)
2809(2)
9164(1)
36(1)

C(38)
5949(2)
6205(1)
3657(1)
42(1)

C(2)
558(2)
7271(2)
3673(1)
48(1)

C(19)
3170(2)
-702(2)
9594(2)
65(1)

C(32)
5911(2)
3272(2)
9699(1)
41(1)

C(1)
2596(2)
7497(1)
3537(1)
45(1)

C(35)
5097(3)
5683(2)
2945(2)
72(1)

C(18)
1092(2)
-941(2)
9560(1)
54(1)

C(36)
7133(2)
6247(2)
3437(2)
64(1)
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