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Fig. S1. 1H NMR spectra fol3 and13a

X-Ray Data for (&,60)-7,8-Didehydro-4,5-epoxy-1Rj-acetimidemethylmorphinan-3,6-didl§)

Crystals of GgH»:N.O,.CH;OH were grown by recrystallisation from methanol cadourless tabular
crystals. A suitable crystal was coated in an imEtous oil, mounted on a silica fibre, and prdsnptaced
on a goniometer bathed in a cold stream of nitragdow temperature.

Crystallographic data were collected at 123(1) Kao Enraf—Nonius Kappa CCD diffractometer system
equipped with graphite monochromated Mo—kKadiation using a combination gfandw rotations with 1°
frames, a detector to crystal distance of 29 mmaaddtector @ offset of -10° for thep scans and 2° for the
w scans. Absorption corrections were not appliec filmal unit cell determination, scaling of the alaind
corrections for Lorentz and polarisation effectsravperformed with Denzo-SMN. The structure was
solved by direct methods (SIRP, expanded with the fourier technique (DIRDIEY4and refined by the
full matrix least-squares technique using the alystructure analysis package teXddndn a Silicon
Graphics Indy computer.

All non-hydrogen atoms were located in the inialution and refined anisotropically. All hydrogen
atoms of the aminimide molecule, and the hydroxgrbgen of the methanol molecule, were observed
during the course of the least-squares refinemedtveere included in the refinement at their calmda
geometrically constrained positions. The hydrogesms of the methyl group of the methanol molecule
were not observed, assigned or refined.

Crystallographic data are summarised in Table $tahcluding fractional atomic coordinates,
anisotropic displacement parameters, interatomicilutistances and angles and bond torsion angles are
given in Tables S2-S6.
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Table S1 Crystal data including details of data collegti@rystal structure determination and

refinement of GoH2,N2,0,4.CH;OH (18).

Empirical formula

Mr g motl
Temperature, K
Radiation
Wavelength, A
Crystal system
Space group

Unit cell dimensions
a A

b, A
c, A
B°
Volume, A3
Z

pc, g cn3

u, cnrl

F (000)

Crystal size (mm)

1[010]

+[01 0]

1[010]

Detector aperture, mm
Data Images

Detector Position, mm
Detector Oscillation Angle, °

26max

Decomposition
Reflections collected

No. of Unique Reflections
Rint

No. of Observed Reflections
Refinement method
Data/Parameters
Goodness-of-fit Indicator
Final R indicies [>30(1)]
Rindicies (all data)
Weighting scheme

Extinction method
Maximum shift/e.s.d.

Max. and Min. residual electron density, A

Q0oH26N205
374.44
173 (1)
Mo Ka (graphite monochromator)
0.7107
Monoclinic
P21

6.8431(2)
17.7960(5)
7.6101(2)
99.155(1)
914.95

2
1.359

0.098
400

0.24

0.22

0.10
94 X 94

360 exposures @ 40 sec.
29
1.0

-10.2

No decay correction was applied to data
5002
5002
0.01306
4454 |>30(1)]
Full-matrix least-square$-on
4454/243
2.74
R1 = 0.0407Rw = 0.0436
R1 = 0.0490wR2= 0.1028
w = 1/o2(Fo)
None
0.002
0.28 and -0.33




Table S2. Bond Angles [deg] for &H2oN>0O4.CH;OH (18). Estimated standard deviations in the
least significant figure are given in parenthesbsne applicable.

Atom Atom Atom [deg] Atom Atom Atom [deg]

C(3) 0(1) H(23) 104.4 C(4) 0(2) C(5) 106.7(1)
C(6) 0(3) H(22) 101.0 C(20) 0(5) H(21) 108.6
N(2) N(1) C(9) 113.3(1) N(2) N(1) C(16) 104.2(1)
N(2) N(1) C(17) 108.5(1) C(9) N(1) C(16) 108.6(1)
C(9) N(1) C(17) 112.6(1) C(16) N(1) C(17) 109.3(2)
N(1) N(2) C(18) 116.1(2) C(2) C(1) C(11) 120.3(1)
C(2) C(1) H(2) 120.1 C(11) C(1) H(2) 119.6
C(1) C(2) C(3) 122.2(1) C(1) C(2) H(1) 118.7
C(3) C(2) H(1) 119.0 0(1) C(3) C(2) 124.1(1)
0(2) C(3) C(4) 119.7(1) C(2) C(3) C(4) 116.1(1)
0(2) C@4) C(3) 126.4(1) 0(2) C(4) C(12) 112.1(2)
C(3) C(4) C(12) 121.4(1) 0(2) C(5) C(6) 108.7(1)
0(2) C(5) C(13) 106.7(1) 0(2) C(5) H(10) 110.1
C(6) C(5) C(13) 113.1(2) C(6) C(5) H(10) 109.1
C(13) C(5) H(10) 109.2 0(3) C(6) C(5) 110.0(1)
0O(@3) C(6) C(7) 112.7(1) 0(3) C(6) C(7) 112.7(1)
0O(@3) C(6) H(9) 106.7 C(5) C(6) C(7) 113.6(1)
C(5) C(6) H(9) 107.3 C(7) C(6) H(9) 106.2
C(6) C(7) C(8) 120.4(1) C(6) C(7) H(8) 119.7
C(8) C(7) H(8) 119.9(2) C(7) C(8) C(14) 119.1(1)
C(7) C(8) H(7) 120.5 C(14) C(8) H(7) 120.4
N(1) C(9) C(10) 112.3(1) N(1) C(9) C(14) 107.4(1)
N(1) C(9) H(5) 107.2 C(10) C(9) C(14) 114.3(2)
C(10) C(9) H(5) 107.9 C(14) C(9) H(5) 107.4
C(9) C(10) C(11) 115.0(2) C(9) C(10) H(3) 108.2
C(9) C(10) H(4) 108.4 C(11) C(10) H(3) 107.7
C(11) C(10) H(4) 107.7 H(3) C(10) H(4) 109.7
C(1) C(11) C(10) 124.9(1) C(1) C(11) C(12) 116)3(1
C(10) C(11) C(12) 118.3(2) C(4) C(12) C(11) 123)1(
C(4) C(12) C(13) 110.2(2) C(11) C(12) C(13) 126)3(
C(5) C(13) C(12) 101.0(1) C(5) C(13) C(14) 115)7(1
C(5) C(13) C(15) 112.0(1) C(12) C(13) C(14) 106)7(
C(12) C(13) C(15) 111.9(1) C(14) C(13) C(15) 109)2
C(8) C(14) C(9) 113.9(2) C(8) C(14) C(13) 109.4(1)
C(8) C(14) H(6) 109.1 C(9) C(14) C(13) 107.4(2)
C(9) C(14) H(6) 109.3 C(13) C(14) H(6) 108.5
C(13) C(15) C(16) 112.7(1) C(13) C(15) H(11) 108.9
C(13) C(15) H(12) 108.2 C(16) C(15) H(11) 109.0
C(16) C(15) H(12) 108.4 H(11) C(15) H(12) 109.6
N(1) C(16) C(15) 112.0(1) N(1) C(16) H(13) 108.9
N(1) C(16) H(14) 109.0 C(15) C(16) H(13) 108.7
C(15) C(16) H(14) 108.4 H(13) C(16) H(14) 109.9
N(1) C(17) H(15) 109.6 N(1) C(17) H(16) 109.3
N(1) C(17) H(17) 108.8 H(15) C(17) H(16) 110.3
H(15) C(17) H(17) 109.4 H(16) C917) H(17) 109.3
0O(4) C(18) N(2) 128.7(2) 0(@4) C(18) N(2) 128.7(2)
0(4) C(18) C(19) 118.9(2) N(2) C(18) C(19) 112)4(1
C(18) C(19) H(24) 109.6 C(18) C(19) H(25) 109.3
C(18) C(19) H(26) 109.6 H(24) C(19) H(25) 109.4
H(24) C(19) H(26) 110.0 H(25) C(19) H(26) 109.0




Table S3. Bond lengths [A] for GH2N,0,.CH:OH (18). Estimated standard deviations in the
85 least significant figure are given in parenthesbsna applicable.

Atom Atom A Atom Atom A

o) c(3) 1.462(2) o) H(23) 1.01
0(2) c(4) 1.385(2) 0(2) c(5) 1.480(2)
0(@3) c(6) 1.434(2) 0@3) H(22) 1.03
0(4) C(18) 1.250(2) 0(5) C(20) 1.390(3)
o(5) H(21) 1.09 N(1) N(2) 1.482(2)
N(1) c(9) 1.550(2) N(1) C(16) 1.507(2)
N(1) C(17) 1.497(2) N(2) C(18) 1.324(2)
c(1) c2) 1.399(2) c(1) C(11) 1.395(2)
c(1) H(2) 0.950 c(2) c(3) 1.393(2)
c(2) H(1) 0.950 c(3) C(4) 1.382(2)
c(4) C(12) 1.372(2) c(5) c(6) 1.534(2)
c(5) C(13) 1.532(2) c(5) H(10) 0.950
c(6) c(7) 1.496(2) c(6) H(9) 0.950
c(7) c(8) 1.330(2) c(7) H(8) 0.950
c(8) C(14) 1.506(2) c(8) H(7) 0.950
c(9) C(10) 1.551(2) c(9) C(14) 1.534(2)
c(9) H(5) 0.950 C(10) c(11) 1.517(2)
C(10) H(3) 0.950 C(10) H(4) 0.950
c(11) c(12) 1.374(2) C(12) C(13) 1.502(2)
C(13) C(14) 1.542(2) C(13) C(15) 1.533(2)
C(14) H(6) 0.950 C(15) H(11) 0.940
C(15) H(11) 0.940 C(15) C(16) 1.513(2)
C(16) H(13) 0.950 C(15) H(12) 0.950
C(17) H(15) 0.940 C(16) H(14) 0.950
c(17) H(17) 0.960 c(17) H(16) 0.950
C(19) H(24) 0.950 C(18) C(19) 1.514(2)
C(19) H(26) 0.950 C(19) H(25) 0.960




Table S4. Atomic coordinates and equivalent atomic tempeeatufactor (2 for
Ci19H2oN204.CH3;OH (18). Estimated standard deviations in the least Bggmt figure are

represented in parentheses where applicable.

X y Z

0o(1) 0.9300(1) -0.0173 -0.28686(9)
0(2) 0.7562(1) 0.12890(6) -0.0220(2)
0(3) 0.3635(1) 0.14178(6) -0.3389(1)
0(4) 0.6619(1) 0.33519(6) 0.5279(1)
0(5) 0.4842(2) 0.36581(7) 0.8119(1)
N(1) 0.9494(1) 0.28548(6) 0.3352(1)
N(2) 0.8383(1) 0.35659(6) 0.2964(1)
C(1) 1.0529(1) 0.02939(7) 0.1930(1)
C(2) 1.0481(1) -0.00869(7) 0.0315(1)
C(3) 0.9517(1) 0.02033(7) -0.1292(1)
C@4) 0.8705(1) 0.09112(7) -0.1219(12)
C(5) 0.6701(1) 0.19469(7) -0.1821(1)
C(6) 0.4502(1) 0.17926(7) -0.1784(1)
C(7) 0.4126(1) 0.13905(7) -0.0144(12)
C(8) 0.501(1) 0.15817(7) 0.1443(1)
C(9) 0.8139(1) 0.21553(7) 0.3314(1)
C(10) 0.9339(1) 0.14149(7) 0.3638(1)
C(11) 0.9678(1) 0.10047(7) 0.1965(1)
C(12) 0.8897(1) 0.13078(7) 0.0345(1)
C(13) 0.7906(1) 0.20597(7) 0.0037(1)
C(14) 0.6690(1) 0.21763(7) 0.1556(1)
C(15) 0.9413(1) 0.26993(7) 0.0072(1)
C(16) 1.0702(2) 0.27863(7) 0.1869(1)
c@a7) 1.0853(2) 0.29399(7) 0.5087(1)
C(18) 0.7065(2) 0.37245(7) 0.4007(1)
C(19) 0.5991(2) 0.44565(8) 0.3505(1)
C(20) 0.4072(1) 0.4378(1) 0.8192(2)
H(1) 1.1114 -0.0562 0.0320
H(2) 1.114 0.0069 0.3009
H(3) 0.8645 0.1085 0.4301
H(4) 1.0597 0.1528 0.4304
H(5) 0.7385 0.2212 0.4251
H(6) 0.6082 0.2655 0.1417
H(7) 0.4811 0.1349 0.2495
H(8) 0.3185 0.0996 -0.0240
H(9) 0.3862 0.2265 -0.1778
H(10) 0.6820 0.2382 -0.2520
H(11) 1.0228 0.2604 -0.0794
H(12) 0.8703 0.3157 -0.0206
H(13) 1.1485 0.3224 0.1849
H(14) 1.1531 0.2358 0.2077
H(15) 1.1558 0.2488 0.5365
H(16) 1.1740 0.3341 0.5001
H(17) 1.0082 0.3049 0.5999
H(21) 0.6153 0.3686 0.7467
H(22) 0.4635 0.0991 -0.3442
H(23) 1.0143 -0.0638 -0.2604
H(24) 0.6164 0.4784 0.4496
H(25) 0.4611 0.4357 0.3151
H(26) 0.6498 0.4682 0.2541




Table S5. Anistropic displacement parameters 4Afor CioH2:N,04.CH:OH (18). Estimated
90 standard deviations in the least significant figare represented in parentheses where applicable.

U11 U22 U33 U12 U13 U23
O(1) 0.0267(3)  0.0227(4)  0.0257(4) 0.0061(3)  -08@)  -0.0089(3)
0(2) 0.0287(4)  0.0207(4)  0.0158(3) 0.0088(3) 09@)  -0.0017(3)
0(3) 0.0325(4)  0.0303(5)  0.0317(4) 0.0017(3)  -Ba&) 0.0076(3)
O(4) 0.0704(6)  0.0228(4)  0.0416(4) 0.0134(4) 023) 0.0106(4)
o(5) 0.1082(8)  0.0401(6)  0.0554(6) 0.0213(6) a(6y 0.0036(5)
N(1) 0.0198(4)  0.0149(4)  0.0176(4) 0.0005(3) Qm@)  -0.0007(3)
N(2) 0.0220(4)  0.0108(4)  0.0198(4) 0.0015(3) Q31G) 0.0005(3)
c(1) 0.0215(5)  0.0171(5)  0.0222(5) 0.0017(4)  -01@) 0,0023(4)
C(2) 0.0183(4)  0.0139(5)  0.0317(5) 0.0028(4) Ba@)  -0.0009(4)
C(@3) 0.0162(4)  0.0174(5)  0.0224(5)  -0.0019(4)  64@)  -0.0045(4)
C(4) 0.0145(4)  0.0177(5)  0.0153(4) 0.0008(4) 0810) 0.0014(3)
C(5) 0.0239(5)  0.0141(5)  0.0170(4) 0.0021(4) pI@)  -0.0004(4)
C(6) 0.0196(4)  0.0186(5)  0.0252(5) 0.0038(4)  -6@@)  -0.0034(40
C(7) 0.0147(4)  0.0191(5)  0.0359(5)  -0.0012(4) 6@  -0.0031(4)
C(8) 0.0172(4)  0.0186(5)  0.0266(5)  -0.0010(4)  6%1@) 0.0012(4)
C(9) 0.0219(4)  0.0144(5)  0.0164(4)  -0.0005(4)  64@) 0.0009(4)
C(10) 0,0281(5)  0.0155(5)  0.0156(4) 0.0038(4)  009Y4) 0.0018(4)
C(11) 0.0169(4)  0.0152(5)  0.0172(4)  -0.0008(4)  0Q4Y4) 0.0006(4)
C(12) 0.0125(4)  0.0126(4)  0.0201(4) 0.0005(3) 06X4)  -0.0002(4)
C(13) 0.0148(4)  0.0123(4)  0.0148(4) 0.0008(3)  ORAY4) 0.0008(3)
C(14) 0.0173(4)  0.0122(5)  0.0177(4) 0.0025(3)  007A4) 0.0009(4)
C(15) 0.0198(4)  0.0167(5)  0.0197(5)  -0.0019(4) 088(4)  -0.0004(4)
C(16) 0.0164(4)  0.0189(5)  0.0241(5)  -0.0012(4) 0B&(4)  -0.0020(4)
C(17) 0.0348(6)  0.0248(6)  0.0208(5) 0.0020(4) 08T5)  -0.0043(4)
C(18) 0.0321(5)  0.0156(5)  0.0227(5)  -0.0003(4) 0UE4)  -0.0010(4)
C(19) 0.0325(5)  0.0209(6)  0.0332(6) 0.0072(5)  08415) 0.0015(4)
C(20) 0.0482(8)  0.0542(9)  0.070(1) 0.0195(7) M@  -0.0241(7)




Table S6. Torsional bond angles [deg] foridE2oN.04.CH3;OH (18). Estimated standard
deviations in the least significant figure are give parentheses where applicable.

1) (2) 3) (4) [deq] 1) (2) 3) (4) [deq]
o(1) C@3) C@2) C) -1746(2) o(1) C@3) C(4) 0(2) 3.3(2)

o(1) c(3) C(4) C(12) -179.9(1) 0(2) C(4) C(3) C(2) -175.0(1)
0(2) C(4) C(12) C(11)  169.1(1) 0(2) C(4) C(12) 81 -3.7(20

0(2) C(5) C(6) 0@3) -39.7(2) 0(2) C(5) C(6) c(?) 7.62)
0(2) C(5) C(13) C(12) -17.8(1) 0(2) C(5) C(13) C(14 -132.5(1)
0(2) C(5) C(13) C(15)  101.5(1) 0(3) C(6) C(5) C(13 -158.0(1)
0(3) C(6) c(7) Cc@®)  167.9(1) o(4) C(18) N(2) N(1) -0.4(2)

N(1) N(2) C(18) C(19) -179.6(1) N(1) C(9) C(10) ajl -94.8(2)
N(1) C(9) C(14) c@®) -172.6(1) N(1) C(9) C(14) CJ13 66.7(1)
N(1) C(16) C(15) C(13) -52.6(2) N(2) N(1) C(9) Cl10 177.3(1)
N(2) N(1) C(9) C(14)  50.9(1) N(2) N(1) C(16) C(15) -64.2(2)
c(1) c(2) c@3) C4) 3.6 c(1) C(11) C(10) C(9) 172.9(1)
c(1) C(11) C(12) C@4)  8.4(2) c(1) C(11) C(12) C(13 179.9(1)
c(2) c(1) C(11) C(10)  169.4(2) c(2) c(1) C(11) 21 -2.8(2)

c(2) C(3) C(4) C(12) 1.8(2) C(@3) c(2) c@) C(11) 3.1(2)

C(3) C(4) 0(2) Cc(5)  168.7(1) C@3) C(4) C(12) C(11)-8.2(2)

C(3) C(4) C(12) C(13)  179.1(1) C(4) 0(2) C(5) C(6) -105.5(1)
C(4) 0(2) C(5) C(13) 16.7(2) C(4) C(12) C(11) CX10 -164.4(1)
C(4) C(12) C(13) C(5)  13.3(20) C(40 C(12) C(13) 14 134.6(1)
C(4) C(12) C(13) C(15) -106.0(1) C(5) 0(2) C(4) 21 -8.4(2)

C(5) C(6) c(7) C(8)  42.0(2) C(5) C(13) C(12) C(11)-159.1(1)
C(5) C(13) C(14) C(8)  48.4(2) C(5) C(13) C(14) (8 48.4(2)
C(5) C(13) C(14) CO)  171.4(1) C(5) C(13) C(15) 16 -176.4(1)
C(6) C(5) C(13) C(12) 101.7(1) C(6) c(5) C(13) a1 -13.0(2)
C(6) C(5) C(13) C(15) -139.1(1) C96) c(7) C(8) 014 -3.6(2)

c(7) C(6) C(5) C(13) -30.7(2) c(7) C(8) C(14) C(9) -160.7(1)
c(7) C(8) C(14) C(13) -41.1(20 C(8) C(14) C(9) (10 62.2(2)
C(8) C(14) C(13) C(12) -63.0(1) C(8) C(14) C(13) 16 175.9(1)
C(9) N(1) N(2) C(18)  56.6(20 C(9) N(1) C(16) C(15) 56.9(2)
C(9) C(10) c(11) C(12) -0.8(2) C(9) C(14) C(13) 21 60.0(1)
C(9) C(14) C(13) c(15) -61.1(1) C(10) C(9) N(1) 6(1 62.1(1)
C(10) C(9) N(1) C(17) -59.1(2) C(10) C(9) C(14) 8(1 -58.6(2)
C(10) C(11) C(12) Cc(13) 7.1(2) C(11) C(10) C(9) 14} 27.8(2)
C(11) C(12) C(13) C(14) -37.8(2) C(11) C(12) C(13) C(15) 81.6(2)
C(12) C(13) C(15) C(16) -63.8 C(14) C(9) N(1) C(16)-64.4(1)
C(14) C(9) N(1) C(16) -64.4 C(14) C(9) N(1) C(17) 174.4(1)
C(15) C(16) N(1) C(17) -179.9(1) C(16) N(L) N(2) 18] 174.4(1)
C(17) N(1) N(2) C(18) -69.2(2)

Positive sign when looking from atom 2 to atom&axkwise motion of atom 1 superimposes it on aBom
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Fig. S2. 300 MHz'H-'H NOESY spectrum af9in d-DMSO, mixing time =

95




Table S7.2*C NMR data for morphine and related compounds

3 15 16 17 18
1 118.3 119.6 120.1 119.8 118.9
2 116.1 122.3 124.0 123.6 117.0
3 138.2 149.8 149.6 149.8 139.0
4 146.1 129.4 127.2 128.2 146.0
5 91.2 89.0 87.7 88.1 90.5
6 66.1 68.3 67.1 67.5 67.1
7 133.2 128.9 130.3 129.8 135.1
8 128.2 129.7 126.3 127.7 126.5
9 57.8 59.3 715 67.4 66.0
10 19.9 21.0 25.1 25.2 23.8
11 125.3 132.5 133.4 133.3 122.2 3 R=H
12 130.8 131.8 129.0 129.1 129.8
13 42.7 43.0 41.0 41.2 41.3
14 41.0 408 32.9 33.8 33.5 15 R =COPh
15 35.9 35.3 20.8 30.8 30.7
16 45.8 46.8 58.4 58.3 55.5
17 39.4 43.2 57.5 51.7 50.1
CH3CO i ) ; 23.9 23.8
CH3CO ; - ; 1741 170.9
1 - 132.5 129 & 129.6 ;
2.6 ; 130.2 130.3 130.2 ;
3. 5 ; 128.5 128.4 128.4 ;
t ; 133.3 133.6 1335 ;
co ; 164.4 164.1 164.2 ;
1" ; 132.5 129 7 129.6 ;
2" 6" ; 130.0 130.0 129.9 -
3" 5" - 128.3 128.5 128.6 - 16 R=COPh R =NH,
4 ; 133.0 133.1 133.1 ;
co - 166.1 165.8 165.9 - o
1" - - 140.1 - - 17 R=COPh R =NCOCH;
2" G ; - 137.0 ; ;
3" 5" ; - 131.1 ; ; o
4" - - 139.1 - - 18 R=H R' = NCOCH5
0-CH3 ; ; 23.4 ; -
p-CHg - ; 21.0 ; ]

100 aSpectra recorded itg-DMSO at 300 MHzb Spectra recorded in CDgat 300 MHz;T These signals are interchangeable
1




Table S8.'H NMR data for morphine and related compounds

3a

1%

16°

17

18

3-OH
6-OH
NH2

6.33 (dJ 8 Hz)

6.43 (dJ 8 Hz)

4.87 (dd,) 6 Hz)

4.09 (m)

5.52 (app di}, 12.5, 3 Hz)
5.23 (app dt]) 11, 2.5 Hz)
3.23 (ddJ 6, 3 Hz)

2.18 (ddJ 18.5, 6 Hz)
2.87 (d,J 18.5 Hz)

2.51 (m)

1.96 (app tdJ 12.5, 5 Hz)
1.61 (brdJ 11 Hz)

2.22 (app tdJ 12, 3.5 Hz)
2.44 (ddJ 12, 4 Hz)

2.29

8.71
4.65 (dd)) 6, 1 Hz)

6.68 (dJ 8 Hz)

6.95 (d,J 8 Hz)

5.27 (dJ 7 Hz)

5.44 (m, H6)

5.82 (br app 10, 2 Hz)
5.54 (app di,10, 2.5 Hz)
3.50 (ddj 5.5, 3.5 Hz)
2.42 (ddJ 19, 5.5 Hz)
3.14 (d,J 19 Hz)

2.84 (app p,2.5 Hz)

2.17 (ddd,) 13, 12.5, 3.5 Hz)

2.00 (br ddJ 12.5, 1.5 Hz)

2.47 (app td, 12.5 Hz, 3.5 Hz) 3.17 (app tdJ 12.5, 2.5 Hz)

2.72 (br ddJ 12.5, 3.5 Hz)
2.52

7.93 (app 18, 1.5 Hz)
7.35 (app 1] 8 Hz)
7.54 (tdJ) 8, 1.5 Hz)
8.01 (ddJ) 7.5, 1.5 Hz)
7.25 (app t) 7.5 Hz)
7.45 (tdJ 7.5, 1.5 Hz)

6.70 (dJ 8.5 Hz)
7.00 (dJ 8.5 Hz)
5.33 (dJ) 7 Hz)

5.42 (ddi7, 2.5 Hz)
5.86 (br app di,10, 3 Hz)
5.36 (d] 10 Hz)

4.78 (br s)
2.94 (ddJ 20.5, 6 Hz)
3.38(d,J 20.5 Hz)
4.20 (br s)
2.77 (app tdJ 13, 4 Hz)
1.91 (brdJ 12 Hz)

3.96 (br dJ 18 Hz)
3.95 (s)
7.80 (d) 7.5 Hz)
7.31 (appt) 7.5 Hz)
7.53 (1) 7.5 Hz)
7.98 (dl 7 Hz)
7.28 (app 47 Hz)
7.46 (17 Hz)
6.87 (s)
2.70 (s)
2.24 (s)

6.64 (s)

6.66 (dJ 8 Hz)
6.94 (dJ 8 Hz)
5.29 (br dJ 7 Hz)
5.47 (m)
5.80 (br app di,9.5, 3 Hz)
5.47 (m)
5.47 (m)
2.90 (ddJ 20.5, 6.5 Hz)
3.21(d,J 20.5 Hz)
3.91 (appd2.5 HZ)
2.76 (app tdJ 13, 4 Hz)
1.91 (brd, 11.5 Hz)
2.92 (app tdJ 12, 3 Hz)
3.80 (brdJ 12 Hz)
3.57 (s)
1.92 (s)
7.76 (dJ 8 Hz)
7.26 (app 9 8 Hz)
7.47 (t) 8 Hz)
7.92 (dJ 7.5 Hz)
7.21 (app 1] 7.5 Hz)
7.40 (tJ 7.5 Hz)

6.40 (dJ 8 Hz)
6.52 (dJ 8 Hz)
4.78 (br dJ 6 Hz)
4.10 (br s)
5.57 (br d1 9.5 Hz)
5.21 (app d&t10, 2.5 Hz)
4.94-4.96 (m)
2.77 (ddJ 20.5, 7 Hz)
3.26 (d,J 20.5 Hz)
3.60 (app @ 2.5 Hz)
2.48 (app tdJ 13, 4 Hz)
1.61 (brdJ 11 Hz)
2.90 (app tdJ 13, 3.5 Hz)
3.85 (br dJ 11.5 Hz)
3.45 (s)
1.61 (s)

a Spectra recorded ulg-DMSO at 300 MHzb Spectra recorded in CDgat 300 MHz.






