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For Scheme 1

2-((2E,6E)-3,7-Dimethyl-9-phenyl-nona-2,6-dienyloxy)-
tetrahydro-pyran (14) "H NMR (400 MHz, CDCls) 5=1.28-1.85 (m,
12H), 2.00 (t, J = 8.4 Hz, 2H), 2.076 (t, J = 7.2Hz, 2H), 2.33 (t,J =
8.8 Hz, 2H), 2.60-2.68 (m, 2H), 3.46-3.51 (m, 1H), 3.97-4.02 (m,
1H), 4.10-4.23 (m, 1H), 4.57-4.61 (m, 1H), 5.07-5.11 (M, 1H), 5.27-
5.34 (m, 1H), 7.09-7.26 (m, 5H)

(2E,6E)-3,7-Dimethyl-9-phenyl-nona-2,6-dien-1-ol (15) 'H NMR
(400 MHz, CDCls) 5=1.63 (s, 3H), 1.64 (s, 3H), 1.98 (t, J = 8.4 Hz,
2H), 2.06-2.11 ( m, 2H), 2.23-2.30 (m, 2H), 4.12 (d, J = 7.2 Hz,
2H), 5.07-5.10 (m, 1H), 5.34-5.39 ( m, 1H), 7.13-7.16 (m, 3H),
7.23-7.26 (m, 2H).

(2E,6E)-3,7-Dimethyl-9-phenyl-nona-2,6-dien-1-diphosphate (3)
'H NMR (400 MHz, D,0) 5=1.51 (s, 3H), 1.53 (s, 3H), 1.86 (t, J =
8.0 Hz, 2H), 1.93-2.0 (m, 2H), 2.15 (t, J = 7.6 Hz, 2H), 2.60 (t, J =
7.6 Hz, 2H), 4.30 (t, J = 6.8 Hz, 2H), 5.0 (t, J = 6.8 Hz, 1H), 5.26 (t,
J = 6.8 Hz, 1H), 7.06-7.21 (m, 5H); **P NMR (D,0, 161.8 MHz) -
6.37 (d, J = 22.0 Hz, 1P), -9.50 (d, J = 22.0Hz, 1P). LRMS: (EI)
(M"-H") 403 (M") 404.

For Scheme 2

(2E,6E)-3,7-Dimethyl-8-phenylsulfanyl-octa-2,6-dien-1-ol (19a)
"H NMR (400 MHz, CDCl3) 5=1.62 (s, 3H), 1.73 (s, 3H), 1.93 (t, J =
8.0 Hz, 2H), 2.05-2.10 (m, 2H), 3.48 (s, 2H), 4.11 (d, J = 6.8 Hz,
2H), 7.17-7.32 (m, 5H).

(2E,6E)-8-Benzyloxy-3,7-dimethyl-octa-2,6-dien-1-ol (19b) 'H
NMR (400 MHz, CDCls) =1.71 (s, 3H), 2.10-2.24 (m, 4H), 3.92 (s,
2H), 4.16 (d, J = 6.2 Hz, 2H), 4.48 (s, 2H), 5.41-5.49 (m, 2H), 7.33-
7.38 (m, 5H).

(2E,6E)-3,7-Dimethyl-8-(3,4,5-trimethoxy-benzyloxy-octa-2,6-
dien-1-ol (19¢) *H NMR (400 MHz, CDCls) 5=1.53 (s, 3H), 1.66 (s,
3H), 2.056 (t, J = 8.0 Hz, 2H), 2.14-2.20 (m, 2H), 3.81 (s, 3H), 3.84
(s, 6H), 6.37 (d, J = 0.8 Hz, 2H), 4.13 (d, J = 6.8 Hz, 2H), 4.35 (s,
2H), 5.38-5.41 (m, 2H), 6.54 (s, 2H).

(2E,6E)-3,7-Dimethyl-8-phenylsulfanyl-octa-2,6-dien-1-
diphosphate (4) *H NMR (400 MHz, D,0) 8=1.48 (s, 3H), 1.54 (s,
3H), 1.96 (t, J = 6.8 Hz, 2H), 2.05 (t, J = 7.2 Hz, 2H), 3.79 (s, 2H),
4.28 (t, J = 6.4 Hz, 2H), 5.28-5.33 (m, 2H), 7.21-7.25 (m, 2H); *'P
NMR (D;0O, 161.8 MHz) § -7.20 (d, J = 20.2 Hz, 1P), -9.50 (d, J =
20.2 Hz, 1P). LRMS: (El) (M"-H") 421 (M") 422.

(2E,6E)-8-Benzyloxy-3,7-dimethyl-octa-2,6-dien-1-diphosphate
(5) *H NMR (400 MHz, D,O) 5=1.45 (s, 3H), 1.52 (s, 3H), 1.74 (t, J
= 8.0 Hz, 2H), 1.87-1.90 (m, 2H), 3.38 (s, 2H), 4.25 (t, J = 6.8 Hz,
2H), 4.63 (s, 2H), 5.04 (t, J = 6.4 Hz, 1H), 5.15 (t, J = 6.4 Hz, 1H),
7.12-7.24 (m, 5H); *'P NMR (D,0, 161.8 MHz) -8.1 (d, J = 20.2 Hz,
1P), -9.30 (d, J = 20.2 Hz, 1P). LRMS: (El) (M*-H") 419 (M") 420.

(2E,6E)-3,7-Dimethyl-8-(3,4,5-trimethoxy-benzyloxy-octa-2,6-
dien-1-diphosphate (7) "H NMR (400 MHz, D,0) 5=1.46 (s, 3H),
1.54 (s, 3H), 1.191 (t, J = 6.4 Hz, 2H), 1.99-2.02 (m, 2H), 3.58 (s,
3H), 3.66 (s, 6H), 3.72 (s, 2H), 4.20 (s, 2H), 4.29 (t, J = 6.0 Hz,
2H), 5.24-5.32 (m, 2H), 6.50 (s, 1H); *'P NMR (DO, 161.8 MHz) &
-6.41 (d, J = 20.7 Hz, 1P), -9.43 (d, J = 20.7 Hz, 1P). LRMS: (El)
(M*-H") 509 (M") 510.

For Scheme 3

(2E,6E)-8-(-phenoxy)-3,7-dimethyl-octa-2,6-dien-1-ol (24a) ‘H
NMR (400 MHz, CDCl;) 8=1.67 (s, 3H), 1.73(s, 3H), 2.08 (t, J = 8.0
Hz, 2H), 2.18-2.24 (m, 2H), 4.13 (d, J = 7.6 Hz, 2H), 4.37 (s, 2H),
5.37-5.42 (m, 1H), 5.49-5.53 (m, 1H), 6.90-6.95 (m, 2H), 7.24-7.28
(m, 2H).

(2E,6E)-8-(2-Fluoro-phenoxy)-3,7-dimethyl-octa-2,6-dien-1-ol
(24b) 'H NMR (400 MHz, CDCls) 5=1.66 (s, 3H), 1.73 (s, 3H),
2.06 (t, J = 8.0 Hz, 2H), 2.16-2.22 (m, 2H), 4.13 (d, J = 7.6 Hz,
2H), 4.44 (s, 2H), 5.36-5.40 (m, 1H), 5.49-5.52 (m, 1H), 6.84-7.08
(m, 4H).

(2E,6E)-8-(3-Fluoro-phenoxy)-3,7-dimethyl-octa-2,6-dien-1-ol
(24c) ™H NMR (400 MHz, CDCls) 5=1.65 (s, 3H), 1.70 (s, 3H), 2.06
(t, J = 7.6 Hz, 2H), 2.15-2.22 (m, 2H), 4.12 (d, J = 6.8 Hz, 2H),
4.34 (s, 2H), 5.38 (t, J = 6.0 Hz, 1H), 5.49 (t, J = 7.6 Hz, 1H), 6.60-
6.70 (m, 3H), 7.20-7.25 (m, 1H).

(2E,6E)-8-(4-Fluoro-phenoxy)-3,7-dimethyl-octa-2,6-dien-1-ol
(24d) 'H NMR (400 MHz, CDCls) 8=1.67 (s, 3H), 1.71 (s, 3H),
2.07 (t, J = 8.0 Hz, 2H), 2.22-2.16 (m, 2H), 4.13 (d, J = 6.8 Hz,
2H), 4.32 (s, 2H), 5.37-5.42 (m, 1H), 5.47-5.51 (m, 1H), 6.80-6.85
(m, 2H), 6.91-6.07 (m, 2H).

(2E,6E)-8-(2,6-Difluoro-phenoxy)-3,7-dimethyl-octa-2,6-dien-1-
ol (24e) 'H NMR (400 MHz, CDCls) 5=1.63 (s, 3H), 1.77 (s, 3H),
2.0 (t, J = 8.4 Hz, 2H), 2.11-2.17 (m, 2H), 4.12 (d, J = 6.8 Hz, 2H),
4.48 (s, 2H), 5.33-5.38 (m, 1H), 5.41-5.45 (m, 1H), 6.81-6.95 (m,
3H).

(2E,6E)-8-(3,4-Difluoro-phenoxy)-3,7-dimethyl-octa-2,6-dien-1-
ol (24f) 'H NMR (400 MHz, CDCls) 5=1.67 (s, 3H), 1.70 (s, 3H),
2.07 (t, J = 8.0 Hz, 2H), 2.17-2.22 (m, 2H), 4.14 (d, J = 6.8 Hz,
2H), 4.31 (s, 2H), 5.38-5.42 (m, 1H), 5.47-5.51 (m, 1H), 6.56-6.60
(m, 1H), 6.67-6.73 (m, 1H), 6.98-7.06 (m, 1H).

(2E,6E)-8-(2, 3-Difluoro -phenoxy)-3,7-dimethyl-octa-2,6-dien-
1-ol (24g) "H NMR (400 MHz, CDCls) 5=1.66 (s, 3H), 1.73 (s, 3H),
2.06 (t, J = 8.0 Hz, 2H), 2.16-2.22 (m, 2H), 4.14 (d, J = 6.8 Hz,
2H), 4.44 (s, 2H), 5.37-5.41 (m, 1H), 5.49-5.53 (m, 1H), 6.70-6.77
(m, 1H), 6.90-6.96 ( m, 1H).

(2E,6E)-8-(3, 5-Difluoro -phenoxy)-3,7-dimethyl-octa-2,6-dien-
1-ol (24h) *H NMR (400 MHz, CDCls) 5=1.66 (s, 3H), 2.06 (t, J =
8.0 Hz, 2H), 2.16-2.22 (m, 2H), 4.13 (d, J = 7.2 Hz, 2H), 4.32 (s,
2H), 5.36-5.41 (m, 1H), 5.47-5.50 (m, 1H), 6.34-6.43 (m, 3H).

(2E, 6E)-3,7-Dimethyl-8-(2,3,5,6-tetrafluoro-phenoxy)-oct-2-en-
ol (24i) 'H NMR (400 MHz, CDCls) 5=1.64 (s, 3H), 1.75 (s, 3H),
2.00 (t, J = 8.0 Hz, 2H), 2.12-2.18 (m, 2H), 4.13 (d, J = 7.6 Hz,
2H), 4.57 (s, 2H), 5.35-5.38 (m, 1H), 5.44-5.48 (m, 1H), 6.70-6.79
(m, 1H).

3-(2E,6E)-8-Hydroxy-2,6-dimethyl-octa-2,6-dienyloxy)-
benzonitrile (24j) "H NMR (400 MHz, CDCls) & 1.67 (s, 3H), 1.70
(s, 3H), 2.07 (t, J = 8.0 Hz, 2H), 2.23-2.18 (m, 2H), 4.14 (d, J = 7.2
Hz, 2H), 4.39 (s, 2H), 5.37-5.42 (m, 1H), 5.49-5.53 (m, 1H), 7.11-
7.13 (m, 2H), 7.20-7.23 (m, 1H), 7.32-7.36 (m, 1H).

4-((2E,6E)-8-Hydroxy-2,6-dimethyl-octa-2,6-dimethyl-octa-2,6-
dienyloxy)-benzonitrile (24k) ‘H NMR (400 MHz, CDCl;) 5=1.67
(s, 3H), 1.71 (s, 3H), 2.07 (t, J = 8 Hz, 2H), 2.18-2.23 (m, 2H), 4.14
(d, J = 6.8 Hz, 2H), 4.41 (s, 2H), 5.42-5.37 (m, 1H), 5.53-5.50 (m,
1H), 6.93 (d, J = 8.8 Hz, 2H), 7.55 (d, J = 8.8 Hz, 2H).

(2E,6E)-8-(4-Nitro-phenoxy)-3,7-dimethyl-octa-2,6-dien-1-ol
(241) ™H NMR (400 MHz, CDCls) 5=1.66 (s, 3H), 1.72 (s, 3H), 2.06



(t, J = 8.4 Hz, 2H), 2.24-2.18 (m, 2H), 4.14 (d, J = 6.8 Hz, 2H),
4.46 (s, 2H), 5.37-5.42 (m, 1H), 5.51-5.55 (m, 1H), 6.94 (d, J = 9.2
Hz, 2H), 8.17 (d, J = 9.2 Hz, 2H).

(2E,6E)-8-(2-Bromo-phenoxy)-3,7-dimethyl-oct-2-en-1-ol (24m)
'"H NMR (400 MHz, CDCls) 8 1.67 (s, 3H), 1.75 (s, 3H), 2.08 (t, J =
8.0Hz, 2H), 2.2 (m, 2H), 4.13 (d, J = 6.8 Hz, 2H), 4.44 (s, 1H),
5.38-5.42 (m, 1H), 5.52-5.56 (m,1H), 6.8 (ddd, J = 1.6, 7.6, 7.6 Hz,
1H), 6.87 (d, J = 11.5 Hz, 1H), 7.19-7.24 (1H, m), 7.52 (dd, J = 1.6,
7.6 Hz, 1H).

(2E,6E)-8-(3-Bromo-phenoxy)-3,7-dimethyl-octa-2,6-dien-ol
(24n) 'H NMR (400 MHz, CDCls) 5=1.67 (s, 3H), 1.70 (s, 3H),
2.07 (t, J = 8.0 Hz, 2H), 2.16-2.23 (m, 2H), 4.13 (d, J = 7.6 Hz,
2H), 4.35 (s, 2H), 5.37-5.42 (m, 1H), 5.47-5.52 (m, 1H), 6.81-6.84
(m, 1H), 7.04-7.06 (m, 2H), 7.10 (t, J = 7.2 Hz, 1H).

(2E,6E)-8-(4-Bromo-phenoxy)-3,7-dimethyl-octa-2,6-dien-ol
(240) *H NMR (400 MHz, CDCl;) 5 1.67 (s, 3H), 1.70 (s, 3H), 2.07
(t, J = 8.0 Hz, 2H), 2.17-2.21 (m, 2H), 4.13 (d, J = 7.2 Hz, 2H),
4.33 (s, 2H), 5.37-5.41 (m, 1H), 5.47-5.51 (m, 1H), 6.77 (d, J = 8.8
Hz, 2H), 7.34 (d, J = 8.8 Hz, 2H).

(2E,6E)-8-(3-Trifluoromethyl-phenoxy)-3,7-dimethyl-octa-2,6-
dien-1-ol (24p) 'H NMR (400 MHz, CDCls) 5=1.67 (s, 3H), 1.72
(s, 3H), 2.07 (t, J = 8.0 Hz, 2H), 2.15-2.23 (m, 2H), 4.13 (d, J = 7.2
Hz, 2H), 4.40 (s, 2H), 5.38-5.42 (m, 1H), 5.51-5.54 (m, 1H), 7.04-
7.19 (m, 3H), 7.35 (t, J = 8.0 Hz, 1H).

(2E,6E)-8-(3,5-dichloro-phenoxy)-3,7-dimethyl-oct-2-en-1-ol
(24q) 'H NMR (400 MHz, CDCls) 5=1.67 (s, 3H), 1.70 (s, 3H),
2.07 (t, J = 8.4 Hz, 2H), 2.17-2.23 (m, 2H), 4.14 (d, J = 7.6 Hz,
2H), 4.34 (s, 2H), 5.38-5.42 (m, 1H), 5.47-5.52 (m, 1H), 6.79 (d, J
=1.6 Hz, 2H), 6.92 (t, J = 1.6Hz, 1H).

(2E,6E)-8-(3,4-Dichloro-phenoxy)-3,7-dimethyl-octa-2,6-dien-1-
ol (24r) 'H NMR (400 MHz, CDCls) 8=1.67 (s, 3H), 1.70 (s, 3H),
2.07 (t, J = 8.0 Hz, 2H), 2.23-2.16 (m, 2H), 4.14 (d, J = 7.2 Hz,
2H), 4.34 (s, 2H), 5.42-5.38 (m, 2H), 5.48-5.51 (m, 2H), 6.75 (dd, J
= 2.8, 8.8 Hz, 1H), 6.98 (d, J = 2.8 Hz, 1H), 7.29 (d, J = 8.8 Hz,
1Hz).

(2E,6E)-8-(2-lodo-phenoxy)-3,7-dimethyl-oct-2-en-1-ol (24s) 'H
NMR (400 MHz, CDCl3) 8=1.67 (s, 3H), 1.76 (s, 3H), 2.08 (t, J =
7.6 Hz), 2.24-2.19 (m, 2H), 4.14 (d, J = 6.8 Hz, 2H), 4.42 (s, 2H),
5.54-5.58 (m, 1H), 6.68 (ddd, J = 2.0, 8, 8Hz, 1H), 6.78 (dd, J =
8.0, 1.2 Hz, 1H), 7.23-7.27 (m, 1H), 7.75 (dd, J = 8.0, 2.0 Hz, 1H).

(2E,6E)-8-(3-lodo-phenoxy)-3,7-dimethyl-octa-2,6-dien-1-ol
(24t) H NMR (400 MHz, CDCls) 8 1.67 (s, 3H), 1.70 (s, 3H), 2.07
(t, J = 8 Hz, 2H), 2.23-2.17 (m, 2H), 4.13 (d, J = 7.6 Hz, 2H), 4.34
(s, 2H), 5.38-5.42 (m, 2H), 5.52-5.48 (m, 2H), 6.84-6.87 (m, 1H),
6.96 (t, J = 8.0 Hz, 1H), 7.27-7.24 (m, 2H).

(2E,6E)-8-(4-lodo-phenoxy)-3,7-dimethyl-octa-2,6-dien-1-ol
(24u) 'H NMR (400 MHz, CDCls) 8=1.67 (s, 3H), 1.70 (s, 3H),
2.07 (t, J = 8.0 Hz, 2H), 2.17-2.22 (m, 2H), 4.13 (d, J = 7.2 Hz,
2H), 4.33 (s, 2H), 5.37-5.41 (m, 1H), 5.47-5.50 (m, 1H), 6.67 (d, J
=8.8 Hz, 2H), 7.64 (d, J = 9.2 Hz, 2H).

(2E, 6E)-8-(2-Ethyl-phenoxy)-3,7-dimethyl-octa-2,6-dien-1-ol
(24v) 'H NMR (400 MHz, CDCl;) 5=1.19 (t, J = 7.6 Hz, 3H), 1.68
(s, 3H), 1.73 (s, 3H), 2.08 (t, J = 8, 2H), 2.16-2.24 (m, 2H), 2.65 (q,
J =0.8, 7.2, 7.2 Hz, 2H), 4.13 (d, J = 6.8 Hz, 2H), 4.37 (s, 2H),
5.38-5.43 (m, 1H), 5.49-5.54 (m, 1H), 6.81 (d, J = 8.0 Hz, 1H),
6.87 (ddd, J = 0.8, 7.2, 7.2 Hz, 1Hz), 7.10-7.15 (m, 2H).

(2E,6E)-8-(3-Ethyl -phenoxy)-3,7-dimethyl-octa-2,6-dien-1-ol
(24w) "H NMR (400 MHz, CDCly) 8=1.22 (t, J = 7.6 Hz, 3H), 1.76

(s, 3H), 1.72 (s, 3H), 2.08 (t, J = 8.0 Hz, 2H), 2.17-2.23 (m, 2H),
2.61 (q, J = 7.6, 7.6 Hz), 4.13 (d, J = 6.8 Hz, 2H), 4.36 (s, 2H),
5.37-5.42 (m, 1H), 5.49-5.53 (m, 1H), 6.70-6.83 (m, 3H), 7.17 (t, J
= 8.0 Hz, 1H).

(2E,6E)-8-(4-ethyl -phenoxy)-3,7-dimethyl-oct-2-en-1-0l  (24x)
'H NMR (400 MHz, CDCls) 5=1.19 (t, 7.6 Hz, 3H), 1.67 (s, 3H),
1.71 (s, 3H), 2.07 (t, J = 8.4 Hz, 2H), 2.17-2.23 (m, 2H), 2.57 (q, J
=8.8 Hz, 1H), 4.13 (d, J = 7.6 Hz, 2H), 4.34 (s, 2H), 5.37-5.42 (m,
1H), 5.52-5.48 (m, 1H), 6.82 (d, J = 8.8 Hz, 2H), 7.08 (d, J = 8.8
Hz, 2H).

(2E,6E)-8-(3-Trifluoromethoxy  -phenoxy)-3,7-dimethyl-octa-
2,6-dien-1-0l (24y) 'H NMR (400 MHz, CDCl;) 5=1.65 (s, 3H),
1.70 (s, 3H), 2.08 (t, J = 8.0 Hz, 2H), 2.15-2.20 (m, 2H), 4.10 (d, J
= 6.8 Hz, 2H), 4.50 (s, 2H), 5.35 (t, J = 6.5 Hz, 1H), 5.48 (t, J = 6.5
Hz, 1H), 6.70-6.80 (m, 3H), 7.23-7.30 (m, 1H)

(2E,6E)-8-(4-Trifluoromethoxy-  phenoxy)-3,7-dimethyl-oct-2-
en-1-ol (24z) *H NMR (400 MHz, CDCly) 8=1.67 (s, 3H), 1.71 (s,
3H), 2.08 (t, J = 8.4 Hz, 2H), 2.18-2.23 (m, 2H), 4.14 (d,J = 7.2
Hz, 2H), 4.35 (s, 2H), 5.38-5.42 (m, 1H), 5.48-5.52 (m, 1H), 6.87
(d, J =9.2 Hz, 2H), 7.11 (d, J = 9.2 Hz, 2H).

(2E,6E)-8-(3-Isopropyl-phenoxy)-3,7-dimethyl-octa-2,6-dien-1-
ol (24aa) 'H NMR (400 MHz, CDCly) 8=1.22 (d, J = 7.2Hz, 6H),
1.67 (s, 3H), 1.73 (s, 3H), 2.07 (t, J = 8.0 Hz, 2H), 2.16-2.23 (m,
2H), 2.80-2.90 (m, 1H), 4.13 (d, J = 6.8 Hz, 2H), 4.36 (s, 2H), 5.38-
5.42 (m, 1H), 5.49-5.53 (m, 1H), 6.70-6.73 (m, 1H), 6.78-6.80 (m,
1H), 8.0-8.1 (m, 1H), 7.17 (t, J = 7.2 Hz, 1H).

(2E,6E)-8-(4-1sopropyl-phenoxy)-3,7-dimethyl-octa-2,6-dien-1-
ol (24ab) "H NMR (400 MHz, CDCls) 5=1.67 (s, 3H), 1.72 (s, 3H),
2.07 (t, J = 8.0 Hz, 2H), 2.16-2.23 (m, 2H), 2.79-2.89 (m, 1H), 4.13
(d, J = 6.8 Hz, 2H), 4.34 (s, 2H), 5.37-5.42 (m, 1H), 5.48-5.52 (m,
1H), 6.83 (d, J = 8.8 Hz, 2H), 7.11 (d, J = 8.4 Hz, 2H).

(2E,6E)-8-(2-phenyl-phenoxy)-3,7-dimethyl-octa-2,6-dien-1-ol
(24ac) 'H NMR (400 MHz, CDCl;) 5=1.62 (s, 3H), 1.65 (s, 3H),
2.03 (t, J = 8.4 Hz, 2H), 2.12-2.17 (m, 2H), 4.10 (dd, J = 0.8, 7.2
Hz, 2H), 4.35 (s, 2H), 5.34-5.43 (m, 2H), 6.94-7.03 (m, 2H), 7.25-
7.40 (m, 5H), 7.52-7.54 (m, 2H).

(2E,6E)-8-(4-benzyl-phenoxy)-3,7-dimethyl-octa-2,6-dien-1-ol
(24ad) 'H NMR (400 MHz, CDCls) 8=1.65 (s, 3H), 1.70 (s, 3H),
2.05 (t, J = 8.4 Hz, 2H), 2.15-2.21 (m, 2H), 8.90 (s, 2H), 4.11 (d, J
= 5.6 Hz, 2H), 4.32 (s, 2H), 5.35-5.40 (m, 1H), 5.45-5.50 (m, 1H),
6.80-6.83 (m, 2H), 7.04-7.07 (m, 2H), 7.14-7.18 (m, 3H), 7.23-7.27
(m, 2H).

(2E,6E)-3,7-Dimethyl-8-phenoxy-octa-2,6-dien-1-diphosphate
(6a) *H NMR (400 MHz, D,0) 5=1.53 (s, 6H), 1.95 (t, J = 7.2 Hz,
2H), 2.02-2.10 (m, 2H), 4.30 (t, J = 6.4 Hz, 2H), 4.40 (s, 2H), 5.23
(t, J = 6.4 Hz, 1H), 5.46 (t, J = 6.4 Hz, 1H), 6.90-6.95 (m, 3H),
7.19-7.22 (m, 2H); **P NMR (D0, 161.8 MHz) 5 -5.51 (d, J = 20.7
Hz, 1P), -9.20 (d, J = 20.7 Hz, 1P). LRMS: (El) (M*-H") 405 (M")
406.

(2E,6E)-8-(2-Fluoro -phenoxy)-3,7-dimethyl-octa-2,6-dien-1-
diphosphate (6b) 'H NMR (400 MHz, D,0) 5=1.50 (s, 3H), 1.53
(s, 3H), 1.91 (t, J = 7.6 Hz, 2H), 2.01-2.06 (m, 2H), 4.26 (t, J = 6.4
Hz, 2H), 4.41 (s, 2H), 5.23 (t, J = 7.2 Hz, 1H), 5.40 (t, J = 7.2 Hz,
1H), 6.80-6.86 (m, 1H), 6.94-7.03 (m, 3H); *P NMR (DO, 161.8
MHz) 5=-6.84 (d, J = 20.0 Hz, 1P), -9.58 (d, J = 20.0Hz, 1P).
LRMS: (El) (M*-H") 423 (M") 424.

(2E,6E)-8-(3-Fluoro -phenoxy)-3,7-dimethyl-octa-2,6-dien-1-
diphosphate (6¢) "H NMR (400 MHz, D,0) & 1.52 (s, 6H), 1.94 (t,
J =7.2 Hz, 2H), 2.03 - 2.08 (m, 2H), 4.28 (t, J = 6.8 Hz, 2H), 4.33
(s, 2H), 5.25 (t, J = 6.8 Hz, 1H), 5.41 (t, J = 6.8 Hz, 1H), 6.58-6.66
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(m, 3H), 7.12-7.18 (m, 1H); *'P NMR (DO, 161.8 MHz) 5=-9.29 (d,
J = 19.5 Hz, 1P), -9.05 (d, J = 19.5Hz, 1P). LRMS: (El) (M"-H")
423 (M") 424.

(2E,6E)-8-(4-Fluoro -phenoxy)-3,7-dimethyl-octa-2,6-dien-1-
diphosphate (6d) *H NMR (400 MHz, D,0) 5=1.52 (s, 6H), 1.93 (t,
J =7.6 Hz, 2H), 2.02-2.07 (m, 2H), 4.28 (t, J = 6.4 Hz, 2H), 4.30 (s,
2H), 5.26 (t, J = 6.8 Hz, 1H), 5.40 (t, J = 6.4 Hz, 6.80-6.84 (m, 2H),
6.87-6.93 (m, 2H); *'P NMR (D0, 161.8 MHz) 5=-6.28 (d, J = 22.0
Hz, 1P), -9.46 (d, J = 22.0 Hz, 1P). LRMS: (El) (M"-H") 423 (M")
424.

(2E,6E)-8-(2, 6-Difluoro -phenoxy)-3,7-dimethyl-octa-2,6-dien-
1-diphosphate (6e) "H NMR (400 MHz, D,0O) 5=1.48 (s, 3H), 1.61
(s, 3H), 1.84 (t, J = 7.6 Hz, 2H), 1.97-2.02 (m, 2H), 4.27 (t, J = 6.0
Hz, 2H), 4.42 (s, 2H), 5.20 (t, J = 7.2 Hz, 1H), 5.31 (t, J = 6.8 Hz,
1H), 6.84-7.00 (m, 3H); *'P NMR (D0, 161.8 MHz) 5=-6.14 (d, J =
22.0 Hz, 1P), -9.47 (d, J = 22.0Hz, 1P). LRMS: (El) (M*-H") 441
(M") 442.

(2E,6E)-8-(3, 4-Difluoro -phenoxy)-3,7-dimethyl-octa-2,6-dien-
1-diphosphate (6f) '"H NMR (400 MHz, D,0) & 1.54 (s, 6H), 1.96
(t, J = 7.6 Hz, 2H), 2.05-2.10 (m, 2H), 4.31 (t, J = 7.2 Hz, 2H), 4.32
(s, 2H), 5.27 (t, J = 7.2 Hz, 1H), 5.42 (t, J = 6.8 Hz, 1H), 6.60-6.63
(m, 1H), 6.74-6.80 (m, 1H), 7.00-7.10 (m, 1H); *'P NMR (DO,
161.8 MHz) 5=-8.74 (d, J = 18.2 Hz, 1P), -9.68 (d, J = 20.8 Hz,
1P). LRMS: (El) (M*-H") 441 (M") 442,

(2E,6E)-8-(2, 3-Difluoro -phenoxy)-3,7-dimethyl-octa-2,6-dien-
1-diphosphate (6g) *H NMR (400 MHz, D,0O) 5=1.54 (s, 3H), 1.55
(s, 3H), 1.95 (t, J = 7.6 Hz, 2H), 2.05-2.10 (m, 2H), 4.30 (t, J = 6.4
Hz, 2H), 4.42 (s, 2H), 5.27 (t, J = 6.0 Hz, 1H), 5.46 (t, J = 6.8 Hz,
1H), 7.07-7.10 (m, 1H), 7.20 (m, 2H), 7.35 (t, J = 8.0 Hz, 1H); *'P
NMR (D0, 161.8 MHz) & -7.16 (d, J = 22.0 Hz, 1P), -9.56 (d, J =
22.0 Hz, 1P). LRMS: (El) (M"-H") 441 (M") 442.

(2E,6E)-8-(3, 5-Difluoro -phenoxy)-3,7-dimethyl-octa-2,6-dien-
1-diphosphate (6h) *H NMR (400 MHz, D,0) 5=1.54 (s, 6H), 1.96
(t, J = 6.8 Hz, 2H), 2.04-2.11 (m, 2H), 4.30 (t, J = 6.4 Hz, 2H), 4.33
(s, 2H), 5.29 (t, J = 6.4 Hz, 2H), 5.44 (t, J = 6.8 Hz, 1H), 6.38-6.48
(m, 3H); **P NMR (D0, 161.8 MHz) 5=-6.25 (d, J = 22.0 Hz, 1P), -
9.52 (d, J = 22.0 Hz, 1P). LRMS: (El) (M"-H") 441 (M") 442.

(2E,6E)-8-(2,3,5,6-Difluoro -phenoxy)-3,7-dimethyl-octa-2,6-
dien-1-diphosphate (6i) '"H NMR (400 MHz, D,0) 5=1.50 (s, 3H),
1.60 (s, 3H), 1.85 (t, J = 7.2 Hz, 2H), 1.97-2.04 (m, 2H), 4.27 (,J =
6.4 Hz, 2H), 4.49 (s, 2H), 5.23 (t, J = 7.6 Hz, 1H), 5.37 (t, J = 6.8
Hz, 1H), 6.86-6.96 (m, 1H); **P NMR (D,O, 161.8 MHz) 5=-5.89 (t,
J = 22.0 Hz, 1P), -9.50 (d, J = 22.0 Hz, 1P). LRMS: (El) (M"-H")
478 (M") 478.

(2E,6E)-8-(3-Cyano-phenoxy)-3,7-dimethyl-octa-2,6-dien-1-
diphosphate (6j) ‘"H NMR (400 MHz, D,0) 8=1.53 (s, 3H), 1.54 (s,
3H), 1.94 (t, J = 6.8 Hz, 2H), 2.04-2.1 (m, 2H), 4.28 (t, J = 7.2 Hz,
2H), 4.38 (s, 2H), 5.26 (t, J = 6.4 Hz, 1H), 5.43 (t, J = 6.4 Hz, 1H),
7.13-7.23 (m, 3H), 7.31 (t, J = 8.0 Hz, 1H) ; *P NMR (D,0, 161.8
MHz) 6=-6.60 (d, J = 19.5 Hz, 1P), -9.40 (d, J = 19.5 Hz, 1P).
LRMS: (El) (M*-H") 430 (M") 431.

(2E,6E)-8-(4-Cyano-phenoxy)-3,7-dimethyl-octa-2,6-dien-1-
diphosphate (6k) "H NMR (400 MHz, D,0O) 5=1.60 (s, 6H), 1.97 (t,
J = 7.6 Hz, 2H), 2.07-2.13 (m, 2H), 4.32 (t, J = 6.8 Hz, 2H), 4.43
(s, 2H), 5.29 (t, J = 7.6 Hz, 1H), 5.46 (t, J = 6.4 Hz, 1H), 6.95 (d, J
= 8.8 Hz, 2H), 7.57 (d, J = 8.8 Hz, 2H); *'P NMR (D0, 161.8 MHz)
0=-8.22 (d, J = 20.0 Hz, 1P), -9.68 (d, J = 20.0 Hz, 1P). LRMS: (El)
(M™-H") 430 (M") 431.

(2E,6E)-8-(4-Nitro-phenoxy)-3,7-dimethyl-octa-2,6-dien-1-
diphosphate (61) '"H NMR (400 MHz, D,0) 8=1.53 (s, 3H), 1.55 (s,
3H), 1.95 (t, J = 7.2 Hz, 2H), 2.05-2.10 (m, 2H), 4.29 (t, J = 6.4 Hz,

2H), 4.45 (s, 2H), 5.26 (t, J = 6.4 Hz, 1H), 5.45 (t, J = 6.8 Hz, 1H),
6.93 (d, J = 9.2 Hz, 2H); *'P NMR (D,0, 161.8MHz) 5=-8.41 (d, J =
20.7 Hz, 1P), -9.66 (d, J = 20.7 Hz, 1P). LRMS: (El) (M"-H") 450
(M") 451,

(2E,6E)-8-(2-Bromo-phenoxy)-3,7-dimethyl-octa-2,6-dien-1-
diphosphate (6m) "H NMR (400 MHz, D,0) 8=1.52 (s, 3H), 1.56
(s, 3H), 1.93 (t, J = 7.6 Hz, 2H), 2.03-2.08 (m, 2H), 4.28 (t, J = 6.8
Hz, 2H), 4.43 (s, 2H), 5.24 (t, J = 6.4 Hz, 1H), 5.42 (t, J = 6.8 Hz,
1H), 6.77-6.81 (m, 1H), 6.95 (d, J = 8.0 Hz, 1H), 7.17-7.21 (m, 1H),
7.46 (dd, J = 1.6, 8.0 Hz, 1H); *'P NMR (D;0, 161.8MHz) 5=-9.58
(d, J =22.0 Hz, 1P), -7.00 (d, J = 22.0 Hz, 1P). LRMS: (El) (M*-H")
483 (M") 484.

(2E,6E)-8-(3-Bromo-phenoxy)-3,7-dimethyl-octa-2,6-dien-1-
diphosphate (6n) '"H NMR (400 MHz, D,0) 5=1.53 (s, 6H), 1.94
(d, J = 7.2 Hz, 2H), 2.04-2.09 (m, 2H), 4.28 (d, J = 6.4 Hz, 2H),
4.35 (s, 2H), 5.25 (t, J = 6.8 Hz, 1H), 5.41 (t, J = 5.6 Hz, 1H), 6.80-
6.84 (m, 1H), 7.02-7.10 (m, 3H); *'P NMR (D.0, 161.8 MHz) 5=-
9.73 (d, J = 18.2 Hz, 1P), -9.11 (d, J = 18.2.0Hz, 1P). LRMS: (El)
(M*-H") 483 (M") 484.

(2E,6E)-8-(4-Bromo-phenoxy)-3,7-dimethyl-octa-2,6-dien-1-
diphosphate (60) *H NMR (400 MHz, D,0) 8=1.54 (s, 6H), 1.96 (t,
J =7.6 Hz, 2H), 2.01-2.10 (m, 2H), 4.31 (t, J = 6.4 Hz, 2H), 4.35 (s,
2H), 5.28 (t, J = 5.6 Hz, 1H), 5.43 (t, J = 6.8 Hz, 1H), 6.80 (d, J =
8.8 Hz, 2H), 7.33 (d, J = 8.8 Hz, 2H); *'P NMR (D,0, 161.8 MHz)
6=-8.60 (d, J = 20.8Hz, 1P), -9.62 (d, J = 20.8 Hz, 1P) . LRMS: (El)
(M*-H") 483 (M*?) 484.

(2E,6E)-8-(3-Trifluoromethyl-phenoxy)-3,7-dimethyl-octa-2,6-
dien-1-diphosphate (6p) "H NMR (400 MHz, D,0) 5=1.55 (s, 3H),
1.56 (s, 3H), 1.97 (t, J = 7.6 Hz, 2H), 2.11-2.06 (m, 2H), 4.31 (t,J =
6.4 Hz, 2H), 4.35 (s, 2H), 5.30 (t, J = 6.8 Hz, 1H), 5.45 (1, J = 7.2
Hz, 1H), 6.84-6.86 (m, 3H), 6.96 (t, J = 1.6 Hz, 1H); *'P NMR (D0,
161.8 MHz) 5=-6.53 (d, J = 21.8 Hz, 1P), -9.50 (d, J = 21.8 Hz, 1P)
. LRMS: (El) (M*-H") 473 (M") 474.

(2E,6E)-8-(3,5-Dichloro-phenoxy)-3,7-dimethyl-octa-2,6-dien-1-
diphosphate (6q) '"H NMR (400 MHz, D,0) =1.54 (s, 3H), 1.57
(s, 3H), 1.95 (t, J = 7.2 Hz, 2H), 2.05-2.11 (m, 2H), 4.30 (t, J = 6.8
Hz, 6.8Hz, 2H), 4.46 (s, 2H), 5.28 (t, J = 7.2 Hz, 1H), 545 (t, J =
7.2 Hz, 1H), 6.74-6.83 (m, 2H), 6.92-7.0 (m, 1H); *P NMR (D0,
161.8 MHz) & 6.62 (d, J = 20.7 Hz, 1P), 7.53 (d, J = 20.7 Hz, 1P).
LRMS: (El) (M*-H") 474 (M") 475.

(2E,6E)-8-(3, 4-Dichloro -phenoxy)-3,7-dimethyl-octa-2,6-dien-
1-diphosphate (6r) *H NMR (400 MHz, D,0) 5=1.55 (s, 6H), 1.96
(t, 3 = 7.6 Hz, 2H), 2.05 - 2.11 (m, 2H), 4.31 (t, J = 6.8 Hz, 2H),
4.35 (s, 3H), 5.29 (t, J = 6.8 Hz, 1H), 5.44 (t, J = 6.8 Hz, 1H), 6.78
(dd, J = 3.2, 7.6 Hz, 1H), 7.03 (d, J = 2.8 Hz, 1H), 7.30 (d, J = 9.2
Hz, 1H); *'P NMR (DO, 161.8 MHz) 8=-7.1 (d, J = 22.0 Hz, 1P), -
9.53 (d, J = 22.0 Hz, 1P). LRMS: (El) (M"-H") 474 (M") 475.

(2E,6E)-8-(2-lodo -phenoxy)-3,7-dimethyl-octa-2,6-dien-1-
diphosphate (6s) 'H NMR (400 MHz, D,0) 8=1.52 (s, 3H), 1.56
(s, 3H), 1.94 (t, J = 7.6 Hz, 2H), 2.03-2.08 (m, 2H), 4.28 (t, J = 6.8
Hz, 2H), 4.39 (s, 2H), 5.25 (t, J = 6.8 Hz, 1H), 5.44 (t, J = 9.0 Hz,
1H), 6.65 (t, J = 7.6 Hz, 1H), 6.86 (d, J = 8.4 Hz, 1H), 7.21 (t,J =
8.0 Hz, 1H), 7.68 (dd, J = 2.0, 8.0 Hz, 1H) *P NMR (DO, 161.8
MHz) 8=-6.47 (d, J = 20.7 Hz, 1P), -9.51 (d, J = 20.70 Hz, 1P).
LRMS: (El) (M*-H") 531 (M") 532.

(2E,6E)-8-(3-lodo -phenoxy)-3,7-dimethyl-octa-2,6-dien-1-
diphosphate (6t) "H NMR (400 MHz, D,0) 5=1.50 (s, 3H), 1.52 (s,
3H), 1.92 (t, J = 7.6 Hz, 2H), 2.03 - 2.08 (m, 2H), 4.25 - 4.33 (m,
2H), 5.24 (t, J = 6.8 Hz, 1H), 5.37 (t, J = 6.8 Hz, 1H), 6.78 - 6.92
(m, 2H), 7.18 - 7.26 (m, 2H); *P NMR (D,O, 161.8 MHz) 5=-
8.93(d, J = 22.0 Hz, 1P), -9.73(d, J = 22.0Hz, 1P). LRMS: (El) (M"-
H') 474 (M") 475.



(2E,6E)-8-(4-lodo -phenoxy)-3,7-dimethyl-octa-2,6-dien-1-
diphosphate (6u) ‘*H NMR (400 MHz, D,0) 5=1.50 (s, 3H), 1.51
(s, 3H), 1.91 (t, J = 7.6 Hz, 2H), 2.00 - 2.10 (m, 2H), 4.27 (s, 2H),
4.28 (t, 2H, J = 6.4 Hz, 2H), 5.25 (t, J = 5.6 Hz, 1H), 5.37 (, ) = 5.6
Hz, 1H), 6.61 (d, J = 8.8 Hz, 2H), 7.45 (8.8 Hz, 2H); P NMR
(D0, 161.8 MHz) 5=-8.03 (d, J = 20.8 Hz, 1P), -9.64 (d, J = 20.8
Hz, 1P). LRMS: (EI) (M'-H") 474 (M") 475.

(2E, 6E)-8-(2-Ethyl-phenoxy)-3,7-dimethyl-octa-2,6-dien-1-
diphosphate (6v) "H NMR (400 MHz, D,0O) 5=1.00 (t, J = 7.2 Hz,
3H), 1.53 (s, 3H), 1.56 (s, 3H), 1.95 (t, J = 7.2 Hz, 2H), 2.04-2.10
(m, 2H), 2.47 (q, J = 7.6, 7.6 Hz, 2H), 4.29 (t, J = 6.8 Hz, 2), 4.34
(s, 2H), 5.26 (t, J = 6.8 Hz, 1H), 5.42 (t, J = 6.8 Hz, 1H), 6.82-6.88
(m, 2H), 7.04-7.12 (m, 2H); *'P NMR (D.0, 161.8 MHz) 5=-9.51
(d, J = 20.7 Hz, 1P), -9.80 (d, J = 20.7 Hz, 1P). LRMS: (El) (M'-H")
433 (M") 434,

(2E, 6E)-8-(3-Ethyl-phenoxy)-3,7-dimethyl-octa-2,6-dien-1-
diphosphate (6w) *H NMR (400 MHz, D,O) 5=1.00 (t, J = 7.6 Hz,
3H), 1.53 (s, 6H), 1.94 (t, J = 7.6 Hz, 2H), 2.03-2.08 (m, 2H), 2.44
(9,3 =7.6, 7.6 Hz, 2H), 4.29 (t, J = 6.8 Hz, 2H), 4.34 (s, 2H), 5.25
(t, J = 6.4 Hz, 1H), 5.41 (t, J = 6.0 Hz, 1H), 6.67 (dd, J = 2.4, 8.0
Hz, 1H), 6.74 — 6.80 (m, 2H), 7.09 — 7.13 (m, 1H); *P NMR (D0,
161.8 MHz) =-9.51 (d, J = 20.7 Hz, 1P), -9.80 (d, J = 19.6 Hz,
1P). LRMS: (El) (M*-H") 433 (M") 434,

(2E,6E)-8-(4-Ethyl -phenoxy)-3,7-dimethyl-octa-2,6-dien-1-
diphosphate (6x) '"H NMR (400 MHz, D,0) 5=1.0 (t, J = 7.6 Hz,
3H), 1.52 (s, 6H), 1.94 (t, J = 7.6 Hz, 2H), 2.02 - 2.08 (m, 2H), 2.41
(9, J = 8.0, 8.0 Hz, 2H), 4.29 (t, J = 6.8 Hz, 2H), 4.32 (s, 2H), 5.25
(t, J = 6.0 Hz, 1H), 5.40 (t, J = 6.0 Hz, 1H), 6.79 (d, J = 8.8 Hz,
1H), 7.06 (d, J = 8.8 Hz, 2H); *'P NMR (DO, 161.8MHz) 5=-9.75
(d, J =20.7 Hz, 1P), -9.05 (d, J = 20.7 Hz, 1P). LRMS: (El) (M*-H")
433 (M") 434.

(2E,6E)-8-(3-Trifluoromethoxy -phenoxy)-3,7-dimethyl-octa-
2,6-dien-1-diphosphate (6y) "H NMR (400 MHz, D,0) 5=1.53 (s,
6H), 1.93 (t, J = 7.2 Hz, 2H), 2.02 - 2.10 (m, 2H), 4.28 (t, J = 6.4
Hz, 2H), 4.67 (s, 2H), 5.23 (t, J = 6.4 Hz, 1H), 5.42 (t, J = 6.4 Hz,
1H), 6.78 - 6.83 (m, 3H), 7.23 (t, J = 8.0 Hz, 1H); *'P NMR (D0,
161.8 MHz) 5=-8.17(d, J = 21.0 Hz, 1P), -9.68(d, J = 21.0 Hz, 1P).
LRMS: (El) (M*-H") 489 (M") 490.

(2E,6E)-8-(4-Trifluoromethoxy-phenoxy)-3,7-dimethyl-octa-2,6-
dien-1-diphosphate (6z) "H NMR (400 MHz, D,0) 8=1.52 (s, 6H),
1.93 (t, J = 7.2 Hz, 2H), 2.03 - 2.08 (m, 2H), 2.90 (t, J = 6.8 Hz,
2H), 4.32 (s, 2H), 5.26 (t, J = 6.8 Hz, 1H), 5.40 (t, J = 6.8 Hz, 1H),
5.40 (t, J = 6.8 Hz, 1H), 7.3 (d, J = 9.2 Hz, 2H), 7.76 (d, J = 9.2 Hz,
2H); *'P NMR (D,0, 161.8 MHz) 5=-7.80 (d, J = 22.0 Hz, 1P), -
9.63 (d, J = 22.0 Hz, 1P). LRMS: (El) (M*-H") 489 (M") 490.

(2E,6E)-8-(3-Isopropyl-phenoxy)-3,7-dimethyl-octa-2,6-dien-1-
diphosphate (6aa) '"H NMR (400 MHz, D,0) 5=1.02 (d, J = 6.8
Hz, 6H), 1.53 (s, 3H), 1.57 (s, 3H), 1.95 (t, J = 7.2 Hz, 2H), 2.05-
2.10 (m, 2H), 3.12-3.19 (m, 1H), 4.29 (t, J = 6.0 Hz, 2H), 4.34 (s,
2H), 5.26 (t, J = 6.8 Hz, 1H), 5.42 (t, J = 6.8 Hz, 1H), 6.87-6.90 (m,
2H), 7.04-7.08 (m, 1H), 7.19 (dd, J = 1.6, 8.0 Hz, 1H); *P NMR
(D20, 161.8 MHz) 5=-9.38 (d, J = 22.0 Hz, 1P), -9.72 (d, J = 22.0
Hz, 1P). LRMS: (El) (M*-H") 447 (M") 448.

(2E,6E)-8-(4-1sopropyl -phenoxy)-3,7-dimethyl-octa-2,6-dien-1-
diphosphate (6ab) 'H NMR (400 MHz, D,0) 5=1.02 (d, J = 6.5
Hz, 6H), 1.53 (s, 6H), 1.93 (t, J = 7.6 Hz, 2H), 2.03-2.08 (m, 2H),
2.67-2.74 (m, 2H), 4.30 (t, J = 6.8 Hz, 2H), 4.32 (s, 2H), 5.2 (t, J =
6.4 Hz, 1H), 5.41 (t, J = 7.2 Hz, 1H), 6.8 (d, J = 8.4 Hz, 2H), 7.10
(d, J = 8.4 Hz, 2H); *'P NMR (D0, 161.8 MHz) 5=-8.41 (d, J =
22.0 Hz, 1P), -9.70 (d, J = 22.0 Hz, 1P). LRMS: (El) (M"-H") 447
(M") 448.

(2E,6E)-8-(2-Phenyl -phenoxy)-3,7-dimethyl-octa-2,6-dien-1-
diphosphate (6ac) ‘H NMR (400 MHz, D,0) 8=1.45(s, 3H), 1.52
(s, 3H), 1.91 (t, J = 6.8 Hz, 2H), 1.99-2.05 (m, 2H), 4.28 (t, J = 6.8
Hz, 2H), 4.30 (s, 2H), 5.23 (t, J = 7.2 Hz, 1H), 5.30 (t, J = 7.2 Hz,
1H), 6.97-7.03 (m, 2H), 7.22-7.29 (m, 3H), 7.33-7.40 (m, 6H); *'P
NMR (D.0O, 161.8 MHz) =-8.78 (d, J = 22.0 Hz, 1P), -9.73(d, J =
22.0 Hz, 1P). LRMS: (El) (M*-H") 481 (M") 482.

(2E,6E)-8-(4-Benzyl-phenoxy)-3,7-dimethyl-octa-2,6-dien-1-
diphosphate (6ad) "H NMR (400 MHz, D,0) 5=1.51 (s, 6H), 1.93
(t, J = 6.8 Hz, 2H), 2.01-2.06 (m, 2H), 3.76 (s, 3H), 4.29 (t, J = 6.0
Hz, 2H), 4.30 (s, 2H), 5.25 (t, J = 6.4 Hz, 1H), 5.38 (t, J = 6.4 Hz,
1H), 6.77 (d, J = 8.4 Hz, 1H), 7.05-7.20 (m, 8H); **P NMR (DO,
161.8 MHz) 5 -8.17 (d, J = 20.8 Hz, 1P), -9.68 (d, J = 20.9 Hz, 1P).
LRMS: (El) (M'-H") 495 (M") 496.

For Scheme 4

2-((2E,6E)-2,6-Dimethyl-8-(tetrahydro-pyran-2-yloxy)-octa-2,6-
dienyloxy)-benzoic acid methyl ester (27a) '"H NMR (400 MHz,
CDCl3) 8= 1.49-1.61 (m, 4H), 1.67 (s, 3H), 1.74 (s, 3H), 1.76-1.84
(m, 1H), 2.08 (d, J = 8.4 Hz, 2H), 2.18-2.23 (m, 2H), 3.47-3.53 (m,
1H), 3.85-3.91 (m, 4H, OMe protons merged with other proton),
3.98-4.03 (m, 1H), 4.21-4.25 (m, 1H), 4.50 (s, 2H), 4.60-4.62 (m,
1H), 5.34-5.38 (m, 1H), 5.54-5.57 (m, 1H), 6.92-6.97 (m, 1H), 7.39-
7.43 (m, 1H), 7.77 (dd, J = 2.0, 8.0 Hz, 1H).

3-((2E,6E)-2,6-Dimethyl-8-(tetrahydro-pyran-2-yloxy)-octa-2,6-
dienyloxy)-benzaldehyde (27b) 'H NMR (400 MHz, CDCls)
5=1.47-1.59 (m, 4H), 1.67 (s, 3H), 1.69-1.70 (m, 1H), 1.72 (s, 3H),
1.79-1.85 (m, 1H), 2.1 (t, J = 8.4 Hz, 2H), 2.18-2.23 (m, 2H), 3.47-
3.54 (m, 1H), 3.85-3.90 (m, 1H), 3.97-4.02 (m, 1H), 4.20-4.24 (m,
1H), 4.44 (s, 2H), 4.58-4.62 (m, 1H), 5.35 (t, J = 7.2 Hz, 1H), 5.54
(t, J = 6.8 Hz, 1H), 7.16-7.19 (m, 1H), 7.38 -7.44 (m, 3H), 9.95 (s,
1H).

4-((2E,6E)-2,6-Dimethyl-8-(tetrahydro-pyran-2-yloxy)-octa-2,6-
dienyloxy)-benzaldehyde (27c) 'H NMR (400 MHz, CDCls)
5=1.50-1.60 (m, 5H), 1.65 (s, 3H), 1.69-1.70 (m, 1H), 1.71 (s, 3H),
2.1 (t, J = 8.4 Hz, 2H), 2.15-2.22 (m, 2H), 3.44-3.54 (m, 1H), 3.81-
3.92 (m, 1H), 3.93-4.03 (m, 1H), 4.17-4.26 (m, 1H), 4.44 (s, 2H),
4.58-4.62 (m, 1H), 5.34 (t, J = 7.2 Hz, 1H), 5.52 (t, J = 6.8 Hz, 1H),
7.00 (d, J = 8.8Hz, 2H), 7.80 (d, J = 8.8Hz, 2H) 9.85 (s, 1H).

(2-((2E,6E)-2,6-Dimethyl-8-(tetrahydro-pyran-2-yloxy)-nona-
2,6-dienyl)-phenyl)-methanol (28a) ‘H NMR (400 MHz, CDCls)
5=1.49-1.61 (m, 4H), 1.67 (s, 3H), 1.72 (s, 3H), 1.80-1.85 (m, 1H),
2.08 (t, J = 8.0 Hz, 2H), 2.16-2.22 (m, 2H), 3.47-3.53 (m, 1H),
3.85-3.90 (m, 1H), 4.00-4.03 (m, 1H), 4.21-4.24 (m, 1H), 4.42 (s,
2H), 4.60-4.62 (m, 1H), 4.70 (s, 2H), 5.34-5.39 (m, 1H), 5.50-5.54
(m, 1H), 6.82-6.87 (m, 1H), 6.90-6.94 (m, 1H), 7.18-7.28 (m, 2H).

(3-((2E,6E)-2,6-Dimethyl-8-(tetrahydro-pyran-2-yloxy)-octa-2,6-
dienyloxy)-phenyl)-methanol (28b) '"H NMR (400 MHz, CDCls)
5=1.49-1.60 (m, 4H), 1.66 (s, 3H), 1.70 (s, 3H), 1.79-1.84 (m, 1H),
3.47-3.53 (m, 1H), 3.85-3.97 (m, 1H), 4.00-4.05 (m, 1H), 4.20-4.23
(m, 1H), 4.38 (s, 2H), 4.60-4.61 (m, 1H), 4.65 (s, 2H), 5.32-5.35
(m, 1H), 5.48-5.53 (m, 1H), 6.81-6.84 (m, 1H), 6.90-6.93 (m, 2H),
7.22-7.30 (m, 1H).

(4-((2E,6E)-2,6-Dimethyl-8-(tetrahydro-pyran-2-yloxy)-octa-2,6-
dienyloxy)-phenyl)-methanol (28c) "H NMR (400 MHz, CDCls)
5=1.56 (s, 6H), 1.70 (t, J = 8.0 Hz, 2H), 1.78-1.82 (m, 2H), 3.48-
3.52 (m, 2H), 3.86-3.91 (m, 2H), 4.08-4.13 (m, 1H), 4.23-4.25 (m,
1H), 4.25-4.42 (m, 1H), 4.42 (d, J = 2.8 Hz, 2H), 4.44-4.48 (m, 1H),
4.48-4.76 (m, 4H), 5.75-5.79 (m, 2H), 6.80-6.84 (m, 1H), 6.92-6.93
(m, 2H), 7.21-7.24 (m, 2H).

(2E,6E)-8-(2-Hydroxymethyl-phenoxy)-3,7-dimethyl-octa-2,6-
dien-1-ol (29a) ‘H NMR (400 MHz, CDCls) 5=1.65(s, 3H), 1.70 (s,
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3H), 2.03 (t, J = 8.0 Hz, 2H), 2.19-2.02 (m, 2H), 4.10 (d, J = 6.8
Hz, 2H), 4.40(s, 2H), 4.70 (s, 2H), 6.82 (d, J = 8.0 Hz, 1H), 6.91(m,
1H), 7.22-7.28 (m, 1H).

(2E,6E)-8-(3-Hydroxymethyl-phenoxy)-3,7-dimethyl-octa-2,6-
dien-1-dien-1-ol (29b) 'H NMR (400 MHz, CDCls) 5=1.66 (s, 3H),
1.71 (s, 3H), 2.07 (t, J = 8.0Hz, 2H), 2.17-2.23 (m, 2H), 4.11 (d, J =
6.8 Hz, 2H), 4.39 (s, 2H), 4.65 (s, 2H), 5.35 (t, J = 6.8 Hz, 1H),
5.49 (t, J = 6.8 Hz, 1H), 6.81-6.84 (m, 1H), 6.90-6.93 (m, 2H),
7.22-7.26 (m, 2H).

(2E,6E)-8-(4-Hydroxymethyl-phenoxy)-3,7-dimethyl-octa-2,6-
dien-1-ol (29¢) *H NMR (400 MHz, CDCl,) 5=1.64 (s, 3H), 1.70 (s,
3H), 2.06 (t, J = 8.0 Hz, 2H), 2.16-2.22 (m, 2H), 4.07 (dd, J = 2.8,
6.8 Hz, 2H), 4.38 (s, 2H), 4.60 (s, 2H), 5.28-5.33 (m, 1H), 5.45-
5.49 (m, 1H), 6.88 (d, J = 8.4 Hz, 2H), 7.26 (d, J = 8.4 Hz, 2H).

Compound 30a *H NMR (400 MHz, CDCl;) 3=1.56-1.75 (m, 15H),
2.04-2.90 (m, 2H), 2.15-2.18 (m, 2H), 3.50-3.56 (m, 1H), 3.88-4.03
(m, 1H), 4.37 (s, 2H), 4.52-4.64 (m, 2H), 4.75-4.81 (m, 1H), 5.11-
5.23 (m, 1H), 5.30-5.36 (m, 1H), 5.45-5.48 (m, 1H), 6.20-6.26 (m,
1H), 6.81-6.86 (m, 1H), 6.90-6.94 (m, 1H), 7.18-7.30 (m, 1H), 7.40-
7.45 (m, 2H), 7.60-7.70 (m, 2H), 7.94-8.00 (m, 1H).

Compound 30b *H NMR (400 MHz, CDCl3) 5=1.50-1.72 (m, 15H),
2.05-2.25 (m, 4H), 3.40-3.57 (m, 2H), 3.84 -4.06 (m, 2H), 4.39 (s,
2H), 4.56-4.62 (m, 1H), 5.10-5.27 (m, 1H), 5.28-5.47 (m, 2H), 6.22-
6.29 (m, 1H), 6.82-6.97 (m, 2H), 7.18-7.31 (m, 1H), 7.40-7.46 (m,
1H), 7.59-7.73 (m, 2H), 7.83-8.00 (m, 2H).

Compound 30c *H NMR (400 MHz, CDCl;) 3=1.57-1.92 (m, 15H),
2.08-2.19 (m, 4H), 3.44-3.60 (m, 1H), 3.84-4.07 (m, 2H), 4.20-4.29
(m, 1H), 4.37 (s, 2H), 4.55-4.73 (m, 2H), 5.30-5.52 (m, 2H), 6.18-
6.29 (m, 1H), 6.88 (d, J = 13.2 Hz, 2H), 7.23-7.29 (m, 3H), 7.39-
7.48 (m, 1H), 7.63-7.70 (m, 1H), 7.83-7.99 (m, 1H).

Compound 31a *H NMR (400 MHz, CDCls) 5=1.66 (s, 3H), 1.67
(s, 3H), 1.68 (s, 3H), 2.06 (t, J = 7.6 Hz, 2H), 2.15-2.20 (m, 2H),
4.13 (d, J = 6.8Hz, 2H), 4.37 (s, 3H), 5.11-5.24 ( m, 2H), 5.37-5.41
(m, 1H), 5.45-5.49 (m, 1H), 6.23-6.28 (m, 1H), 6.84 (d, J = 8.4Hz,
1H), 6.90 (t, J = 7.6Hz, 1H), 7.24-7.28 (m, 2H), 7.41-7.45 (m, 1H),
7.60-7.71 (m, 2H), 7.96 (dd, J = 1.6, 8.4Hz, 1H)

Compound 31b *H NMR (400 MHz, CDCls) 5=1.66 (s, 3H), 1.67
(s, 3H), 1.71 (s, 3H), 2.07 (t, J = 8.4 Hz, 2H), 2.16-2.22 (m, 2H),
4.13 (1, J = 6.8 Hz, 2H), 4.34 (s, 3H), 5.04 (dd, J = 12, 12 Hz, 2H),
5.37-5.41 (m, 1H), 5.48-5.52 (m, 1H), 6.24 (dd, J = 6.8 Hz, 1H),
6.84-6.89 (m, 3H), 7.21-7.25 (m, 2H), 7.41-7.45 (m, 1H), 7.60-7.69
(m, 2H), 7.95-7.97 (m, 1H).

Compound 31c *H NMR (400 MHz, CDCls) 5=1.65 (s, 3H), 1.67
(s, 3H), 1.71 (s, 3H), 2.07 (t, J = 7.6 Hz, 2H), 2.17-2.23 (m, 2H),
4.13 (d, J = 6.8 Hz, 2H), 4.36 (s, 2H), 5.01 (dd, J = 12.4, 12.4 Hz,
2H), 5.38 (t, J = 7.2 Hz, 1H), 5.50 (t, J = 7.2 Hz, 1H), 6.21-6.26 (m,
1H), 6.86 (d, J = 8.8 Hz, 2H), 7.25 (d, J = 8.8 Hz, 2H), 7.41-7.45
(m, 1H), 7.60-7.68 (m, 2H), 7.95-7.97 (m, 1H).

Compound 32a 'H NMR (400 MHz, D,0) 5=1.45 (s, 3H), 1.49
(s, 3H), 1.50 (s, 3H), 1.87 (t, J = 6.4 Hz, 2H), 1.95-2.00 (m, 2H),
4.25 (s, 2H), 4.28 (t, J = 6.4 Hz, 2H), 4.50 (dd, J = 11.6, 11.6 Hz,
1H), 6.80-6.88 (m, 2H), 7.12 (d, J = 7.6 Hz, 1H), 7.22 (t, J = 7.2
Hz, 1H), 7.37 (t, J = 8.4 Hz, 1H), 7.46 (d, J = 7.6 Hz, 1H), 7.55 ( t,
J = 7.2 Hz, 1H), 7.80 (d, J = 8.4 Hz, 1H); *'P NMR (DO, 161.8
MHz) 5=-7.64 (d, J = 22.0 Hz, 1P), -9.66 (d, J = 22.0 Hz, 1P).

Compound 32b 'H NMR (400 MHz, D,O) 5=1.46 (s, 9H), 1.86 (t,
J = 7.2 Hz, 2H), 1.95-2.05 (m, 2H), 4.24 (s, 2H), 4.63 (s, 2H,
merged with D,O peak), 4.88 (s, 2H), 5.18-5.24 (m, 1H), 5.30-5.36
(m, 1H), 5.90-5.96 (m, 1H), 6.62-6.66 (m, 1H), 6.70-6.80 (m, 2H),
7.00-7.15 (m, 1H), 7.28-7.35 (m, 1H), 7.36-7.42 (m, 1H), 7.45-7.51

(m, 1H), 7.75-7.80 (m, 1H); *P NMR (D;0, 161.8 MHz) & =-7.77
(d, 3 =20.2 Hz, 1P), -9.67 (d, J = 20.2 Hz, 1P).

(2E,6E)-8-(2-Hydroxymethyl-phenoxy)-3,7-dimethyl-octa-2,6-
dien-1-diphosphate (9a) ‘H NMR (400 MHz, D,0) & 1.52 (s,
3H), 1.54 (s, 3H), 1.94 (t, J = 6.8 Hz, 2H), 2.03-2.07 (m, 2H), 4.28
(t, J = 6.8 Hz, 2H), 4.37 (s, 2H), 4.50 (s, 2H), 5.24 (t, J = 6.0 Hz,
1H), 5.41(t, J = 7.2 Hz, 1H), 6.85-6.90 (m, 2H), 7.15-7.20 (m, 2H);
%P NMR (D0, 161.8 MHz) 5=-9.00 (d, J = 20.0 Hz, 1P), -9.474 (d,
J =20.0 Hz, 1P).

(2E,6E)-8-(3-Hydroxymethyl-phenoxy)-3,7-dimethyl-octa-2,6-
dien-1-diphosphate (9b) 'H NMR (400 MHz, D,0) 5=1.53 (s,
3H), 1.54 (s, 3H), 1.94 (t, J = 7.6 Hz, 2H), 2.03 — 2.083 (m, 2H),
4.28 (t, J = 6.4 Hz, 2H), 4.36 (s, 2H), 4.43 (s, 2H), 5.26 (t, J = 6.0
Hz, 1H), 5.42 (t, J = 6.0Hz, 1H), 6.78 — 6.86 (m, 3H), 7.16 — 7.20
(m, 1H); **P NMR (D0, 161.8 MHz) 5=-6.40 (d, J = 22.0 Hz, 1P), -
9.474 (d, J = 22.0 Hz, 1P).

(2E,6E)-8-(4-Hydroxymethyl-phenoxy)-3,7-dimethyl-octa-2,6-
dien-1-diphosphate (9¢) ‘H NMR (400 MHz, D,0) 5=1.52 (s,
3H), 1.54 (s, 3H), 1.94 (t, J = 7.2Hz, 2H), 2.04-2.09 (m, 2H), 4.28
(t, J = 6.4 Hz, 2H), 4.36 (s, 2H), 4.40 (s, 2H), 5.25 (t, J = 6.8 Hz,
1H), 5.42 (t, J = 6.8 Hz, 1H), 6.85 (d, J = 8.4 Hz, 2H), 7.17 (d, J =
8.4 Hz, 2H); *'P NMR (D0, 161.8 MHz) 5=-6.856 (d, J = 22.0 Hz,
1P), -9.52 (d, J = 22.0 Hz, 1P).
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11 n
in n
dp v
hs nn

DISPLAY
sp ~4547.2
wp 10000.0
ve 118
sC 0
we 250
hzma 40,00
is 354.40
Tl 4547.2
rfp 0
th 20
ins 100.000

nm  no  ph

DEC. & VT
dfrgq 399.724
dn H1
dpwr 42
dof 9
am yyy
dmm w
dmf 11148
dseq
dres 1.9
homo n

PROCESSING
b 1.00
wifile
proc e
n not used
nath 7
werr
wexp
whs
wnt

OPP

Phosphorus NMR of 6a
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Leg\data\UKMSF0T-0623 11/06/2007 10:17:27 AM TS-1I-28PP

17

7-0623 #21-29° RT: 2.20-3.02 AV 9 SM: 5B NL: 3.32E2
.- p Fullms [ 150.00-700.00]
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TE=I=77=Jan24-2008
expz stdlh
BANPLE OEC., & VT

date Jdul 20 04 dfry 185.825

wﬂﬁ“» mnwmqu ““a HL
e fopr/ofsT/oar~ [

’“w.nn\‘mcnwc\wguzt da nan
ret onn\qo::..mt dam [

T8-1-777-Jul y28-B0~ duf 1084%

04.11{d PROCESSING

ACDUISITION weTlle

gTrg 188.825 proc 1t

tn HL Tn nat uaad

at 1.3%

np 11965 uwerr

[1% 2000.2 wexp

i 1600 whe

b2 1§ wnt

p £3.0

#1 ]

tof ]

at 1k0

ct 1)

atock n

galn net uged

. FLame

11 n

i y

. DISPLAY o

W -3.3

wp (1]

Ve rz

ce 0

we 250

hzen &. 17

15 4341.87

Il asg.q

rTp 14

th 20

{ny- 2.018

n» cdc ph

Db,

Profon NMR of 1b
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TS=henzyloxyDPP

expl  s2Zpul

SAMPLE
date Oct 9 2004
solvent 0zo
file Jfopt/dist/dat~
a/pete/SUBBU/Benzy~
loxy0Pyrophophate. ~

fig
ACQUISITION

sfrg 161,811
tn P31
at 0.803
np 16000
Sw 10000.9
o 5000
bs a4
tpuwr 55
pw 10.2
41 L]
tof L}
nt 160
ot 160
alock n
gain not uscd

rLaGs
i n
in "
dp ¥
hs nn

DISFLAY
sp =a5%a6.0
wp 9998, 3
vs 53
st L]
we 23
hzne a0,09
15 13764, 37
rfl a547.2
rip ]
th Bl
ins 1.000

nm no ph

QEC. & VT

arrq 399.724
on "1
dpwr az
dof 0
dn yyy
gan w
dnf 11148
dseq

dres 1.0
homo n

DECZ

dfrg2 undefined
dn2 undef ined
dpur undef ined
nofz undefined
on? undeftned
¢anz undef ined
dnfz undef ined

deen? undef ined
gres2 undef ined
hono2 undefined
PROCESSING

1) 1.00
wtfile

proc ft
Ta not used
nath f

verr
vexp
ubs
wnt

e} = =07 “_u/o\ ﬂ_..,o. 3NH,

Phospherus NMR of 5

+
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TS=TrimethoxyPEOH

expl stgih
SAMPLE DEC. & VT
date HNev 14 2007 dfrg 298.717 gwo
solvent COG13 dn H1 \\\
file exp dpwr 42 o
ACQUISITION gotT ]
sfryg 3898.717 dm nnn
tn HL dmm c
at w.Mm.P m___..ﬁ. 11148
ng 24932 ceq
S §000.6 pOres 1.0 Ma(Q
th 3000 homo n
hs 1E .w ﬂwanmmmmzﬂ
tpwr 60 wtfile
-1 7.3 proc Tt ogw
d1 1.000 +n not used
tof 0 math T
ni 329
ct B werr
alock N Werp
gain net used whs
FLAGS urtid
i n Proton spectrum of 1S9¢
dp ¥
hs nn
DISPLAY
13 —38.F
wp ADBS .7
Ve 133
E-14 0
we z2s510
hzmm 16.28
1s ED0.01
rfl 100%1.7
rfp i}
th 7
ins loD.000
nn cde ph
H b £
| - _
, L. if ) :.L_, Mk
T _ T T T T H T T _ T T T _ T T T T _ T T T T T T T T
q 8 7 h 5 4 2

21



TS=I1=Tr INBLRORYPP=NArEN10-2005

axpl Bidlh
BaNPLE NEC. & VT
date Qct 9§ 2804 dfry 29,724
solvent 020 dn H1
filea /o R.:» tat~ dpwr 4k
a/pate/SUNBY/TS=11~ dof [
~TrimathonyH-0cts— da nan
044.Fid dem c
ACQUISITEAGN def 11142
BTrq Bd#.724 dumy
tn H1 dres 1.
at n.hma howmo n
np 4832 DEC2
w e¥90,6 difro? [} OMe o ©
o 05 dperz . _u__mo Lop »
por .
tove 9 dote o ! Oga\mzox \ O 3NHy
7. n -
g @S | = o ¢
nt 180 d3eyz MeQ
n“ 32 “;uu 4.0
aloex n omnZ n .
gain not sted PROCESEIHD Proton RMR of 7
FLAGS wetile
11 n “_.an ft
im n n not used
-op y math t
hs nn
OISPLAY werr
1) -31.% wexp
wp 4929,3 wbs
vs Bd  wit
[ 14 "
L 3 250
hzea 18,12
12 1278,.59%
rf) A001.7
rfp .
th 2e
im 2.04e
ne cdc ph
A J
—T T 7T T T T T 7 e E e e o e e B e L e s s Sy T
E: | a ] 5 4 3 ppn
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FE-11-FrimgthouyPP-Har chla-2 4

wxpl  grpul
SAMPLE DEG, & WT
date ace 3 Foad @frg 298,724
wei luint nac  &n Hl
Tile Ffoptidlst/dat~ dpur L]
un.q___.n._".n___u..._n!._ TS-I1~ ot a
=Tr inkthEcy=0PR . Fi~ da Ly
d  dem w
ACQUEISITION dart 11148
sTryg 161,811 dEeq
Fll  dres 1.0
§.800 koma i
OEC2
undef 1ned
under 1ned
vind &l 1na&d
unelet 1ned
under Ined
undaf ined
undat inad
undef {ned
AEQ  OFeRd undaf ined
A hesaz undef ined Cikle
; .____wm_ur ukid B FROCESALHO .
L L.90 M
11 n owtfile =
L_: n o i _ O e,
P y fn not wsed =
hs AR EaTh 1 =
BlSPLAY hed
ip -L5AG.0  werr
Wp MR, B wowp
(-1 1 whi
{14 @ wnt
b - Fhosphorus HME of 7
hzan 46,00
1 ALLY .0
rfl 15477
rfp o
th 1%
i) L.00O
& A0 ph
T T T T T T T T T T T T T T T T T T | L T 1 T
30 25 20 15 1o ] o -5

—-20

L B

ppm
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\Lcqidata\UKMSF\07-0636

11/06/2007 03:32:58 PM

TS-I-54PP

17-0636 #24-38 RT: 2.50-3.94 AV 15 SM: 58  NL: 1.49E3
™ - p Full ms [ 200.00-800.00]
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TR-0FPGRR
expl stdlh
EaMPLE CEG. B ¥T
datw HMay 2& 146 dfrg 238,724
solvent 020 dn HL
Tole Jespart home/= dper az
sunbu/0f-POPP-P-Ha~- dof 1]
yid=2006.Fid dm Ann
ACQUISITI D omn [
afrg 98,728 onf 11148
tn Hl dseg
aT .74d  dres 1.0
np 43332 hpono n
S a08d. 6 PROCESSTMG
Th e wtfile
bE 1B ﬂ?a.ﬂ T
TR BE L] nat uted
P 73 math 1
dl 1.3400
1af 0 wWErE
ni 3L wewp
T 71 whs
alock A ownt
gain fBt uded
FLAGE
L n
n n
ap W
hE nn
DIEPLAY
-] =203, 8
WP LETE . &
e TEAL
B 0
W 250
hEnR ir.11
1= 500.00
rEl pas. T
rfp ]
ih (4]
1211 16B0.44a8
o ede  ph
T —————— e e
10 ] a

OPP

T — -

Proton NMR of &b
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TS-0-FPGPP
expt  3Zpul

SANPLE DEZ. & VT
date May 24 Z80r  dfrq 393.72a
solvent 020 dn H1
file fopt/dist/dat~ dpwr ez
A/pete/SUBBUSO-F ~F~ dof ]
GPP-May2<-2005.71d dm "y

ACQUISTTION den v

sfreg 16L.831 dw=t lii48
n P31l dseq
at 0.890 dres 1.0
np L6830 hoea n
v 1e000.0 DEC?
s 6900 dfrgz undefined
LS 64 dnz undefired
tpwr 5% dpwr2 undefised
[ 10.¢ dor2 undefinea
dl a9 de? undefined
tof 0 dan2 undefined
nt 3za0 dnfz undafined
ct $9a dseqz
alock n dresz
gain nat used howo? undef Sngd

FLAGS PRCCESSTNG
il n b 1.00
in n wtfile
dp Yy proc ft
hs an fn not wied

DISPLAY math T
ap -4388.0
P 9498.8 werr o] 0

F \ " 1
1 - PP +
O._ A=y 0717071 "0- 3NH,
0O O-

Phosphorus NMR of 6b
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NegWateWUKMSF\08-0122 03/10/2008 10:36:45 AM TS-OF PGPP

27

i8-0122 #92-111 RT. 208248 AV. 20 NL. 3.99E6
. - p Full ms [ 150.00-800.00)
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TS-II-32-8PPH-Narch13-2005

expl stdlh
SAMPLE 0EC. & VT
date Mar 20 2005 dfrg 399.724
felvent 020 dn N1 ¢
ajpecibusaurte i &7 X
a/pete, -1~
|“ -8 chif=2~ dm nnn
005.1id den [

ACQUISITION dnt 11148

sfrq 398,724 dseq

Proton NMR of 6c

M

10 9 8 7 6 5

ppm
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TS-I1-32-6PPH-Nar<hl19-2045

aexpl s2pul

SAMPLE
date  MWar 20 2008
solvent D20
file /opt/dist/dat~
a/pcte/SUBBY,/TS-II~
~92-8PP-Marchl9-20~

05.14d
ACQULSLTION
sfrg 161.011
T P31
at
np
v
1]
bs 64
tpwr 111
e 10.8
d1 []
tof []
nt t40
c1 234
alock n
gamn not used
FLAGS
1 n
in L
dp ¥
he nn
DISPLAY

.p -32585.7
wp 4866.9
vs 24
sc []
we 254
hzrm 19.47
is 354.49
rfi 4547.2
rfp ’
th ]
ins 190.800
nm a0 ph

DEC. & VT
dfrg 399.724
dn H1
dpwr 42
dof .
du Yy
dan w
duf 11148
dseq
dres L.
n
undefined
o
dpwr2 undefined
dof2 undefined
daz undef{ned
dan2 undefined
duf2 undefi

dseq2 undef 1n
dres2 undef 1ned
homo2 undefined

PROCESSING
b 1.00
wtfile
proc t
fn mot used
math f
ware
wexp
whs
wnt

Phosphorus NMR of 6éc¢
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TE~II-92-9PPH-March13-7005

expl  sudih
SANPLE DEC. B VT
date Mar 20 003 @frc 39%3.724
1alvent D20  an Hl
e \C#E:\__-an dpwr 42
a/pete/SUBBU/TS-L1~ dof []
~92~1PPH-Marchis-2- da nnn
03.71d das 13
ACQUISITION daf 11148
9frq 399.724 dsaq
tn Wi dres 1.0
ot 3.744 homs n
np 44%32 pece
W §000.6 dfrgz 0
b 300 u!n
be 18 purd 1
tpur §0 dorz ]
o 7.3 dm2 n
dl 1.400 dam? 4
rof 0 dafz a0
nt 320 dseq
ct 43 dres2 1.»
alock N homad n
oafn not used PROCESSING
FLACE wtfile
1 n roc ft
in n Tn not weed
dp y math f
ht nn
oIsPLaAY verre
=p =147.3 wexp
wp 4210.6 w3
vs 412 wnt
L3 (]
we 254
hame 16.84
is 500.04
rfl 1001.7
rip L]
th 13
ins 1e0.000
ns cdc ph
. T - T T T
10 9 8 7 6 5

L

(o)

/\—/\/%\/ w
(@] . T - /O\
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Proton NMR of &d
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T5-11-92-9PPH=Morch13-7005
oxpl  a2pul

SOMPLE DEC. & VT

date Har 2) 2985 dfrg

colvent ozo0 an

f1le foptsdist/dat~ dpvr

a/pete/SUBBU/T5-11~ dof

=32=3PP=Marchis-20~ dm
05. fid  dem

ACOUISITION dnf
161 811

389,724
Hi

a2
0
vy
v
11148
1.0
n

ece
undef ined
undef ined
undefined
undefinnd
undef ined
undefined
undefined
undef ined
undef ined
undef inod

1.00

1
not wsed
f

PROCESSTNG

.
Q. S S o Wlo\ O wzxac
o o
Phosphorus NMR of 6d
|
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|
|
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TS-IV=35-2PPH-HOv4-280%

expl stdih
SAMPLE DiC. & VT

date HNov 4 200% dfrg 398.72¢
salvent 020 dn H1
file exp dpwr 42

ACQUISITION daf 0
#feq 399,72¢ dm nnn
tn H1 den <

0 T = 0\ —_UIO\ .lo. GZIﬁ

O O

Proton NMR of 6e

W

-

—

0 pp=
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T5-IV-35-2PP=Novi=2005%

expl  s2pul

SANPLE oec. & VY
date Mov 4 2005 efny 393.7:4
0 lvent bzo  dn Ml
file exp  dpwr 2

ACOUISITION dot [

sfrq 1€1.811 dm ey
tn w
at 1110
np
v LoopO. B 1.0
1] n
be PROCESSING
tpwr 1.00
e
dl ft
tof not used
nt r
ct
alock
pain not used

FLAGS
"
in
dp
hs

DISPLLY
p -i542.2
wp L00040. 0
vE £
sC (]
“e 250
hzan 40.40
is 354 .40
rfl 4547.2
rfp q
i 2q
ins 110.000

nn a0 ph

Phosphorus NMR of é6e
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T8-Iy-29-5-0ct30-2005
wxpl &tdlh

SaNPLE orcC. A VT
date Dct 30 0S5 dfry 393,724
solvent 020 dn H1
f1le \awuma_-raa? dpwr a7
a/pete/SubBu/TS-Iv~ aof 0
-29-5PPH-0ctad-24 nnn
5.11 13

ACQUISITION 11148
sfrg 399.724
tn 1-0
at n
np bECE
v 0
b
b 1
Tper ]
v n
dl c
tof 200
nt
ct 1.0
alock n
gain PROCESSING

wifile
1 ft
h: not =:ﬂ
»
hs o ©O
DISPLAY , w _W _ﬂ_v .
"n -731.4 w » P
v 4092.3 v ¢ Q 0”1 071 T0-3NHy
ve 1248 w - -
© a o o
13 509
nzan 16,37
1% 3539.393 F
el 1001.7
rfp 1
8 200850 Proton NMR of 6f
ne cdc ph
J fll ..ﬁ.L
-y v T g T T T T T T T T T T T T T v v T
9 8 6 5 4 3 2 ppm
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TS=IV-28-5-octdd

expl  47pul
SANFLE DEC. & VT

date Oct 30 2305 dfrc 399. 724
solvent DID dn "
file foprsalstsdat~ dowr az
afpate/SUNRU/TS-1V. daf ]
=29-5-0<cet2a-200%.1f~ dm yyy
id des -
ACOUISITION daf 1L1as

«frg I6L.A31  dsec
wn P31 dres 1.0
at 4.800 hoac n

DEC2

dfre2 undefined
undef ined
dpwr 2 undefined
undefined
undefined
undefined
undefined
daee? undefinud

drese undef §ned
home & undefined

PROCESSING
I 1.00 0o O
ft b F
ot usei E oM =g o 0. kg
O- 0O

Phosphorus NMR of 6f
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TE-IV-35-1PPH-Mav4e—208S

i\% .

rad

expl ctdlh
SANPLE s vT
date Nov & 2005 dfrq 309,724
«4"<a'n 020 “-. :w
- oxp  dpwr 4
ACQUISITION dof '
frq 399,724 dm nnn
wn Ml dew <
at 3,744 dnf 11148
np 44332 dseq
3 E804.6 droy 1.0
14 3Je08  hemo n
bs 16 PROCEBSING
tpwr 60 wtfilve
L 7.3 roc Tt
dl 1.400 fa not usgd
tof 4 wath T
nt 3200
ct 47 werre
alock n o wexp
geain not used wbE
flLaGs wat
11 n
in n F O o
dp ¥ E — " 1]
" orseay ™ 0 = X oo +
sp -28.1 QO A_U. 1 'O 3NH,
wp teay, o)
ve (14}
sC q |
he 780
zon 17.
it 595.24 Proton NMR of 6g
rfl 1is0L.7
rfp 1
th 24
ins 1.008
nm cdc gh
—TT T T T T T T T T
10 a8 ? 6 5
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TS-1Y-35-1LPP-Noya-200%

expl  s2pul

SaMPLE
date Moy A 2305
solwent 0z0
file Gxp
ACOUISITION
strn 1e1.811
tn
at

[24) 1547.2
rp ]
th 20
ins 100.0¢0
ne no ph

DEC. & VT
afrn XB9.728
dn Hl
demr 2
dor o
dn Yy

v
11Las
1.e
n

PROCEZSING
1.30

wtiale

ft
nat uied
1

Phosphorus NMR of 6¢g
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is 31,26
efl 1e01.7
rip 0
th 20
ine 100.400
an cdc ph

A

R e D
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AN \

60 wtfile
7.3 proc ft
1.000 tn not used
D neth T
3k
22 werr
n Weap
not ueed whe
3% vel
[0
L]
¥
nn
-AY
-8.2
4374.2
7
[ ]
254
7.0
6.8
10017
]
t
140 00
ph
I T LR
tn Q A
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Ti=Iv=38=3=Jand=010S
gl stah
BANPLE

date Ooc 28 ansS
0 Tvent Cac3

=33-5-gec2 - vm.-nt
ACOQULSI TT o
"wryq in.ra
tn Lo
at 2.704
- 44932
"~ .3
™ Mam
T 8
" 7.1
1.am
ot 1
ut I
ct »
alosk L]
sain T eted
rLans
b)) n
un "
¥
he =8
. v 5.5
o =55
e “E2.9
e e
[ 73 L]
o e
B
v o0 h
1 man.
[ad] [l
™ -
iwt in.am
aa cdc ph

BEC, & VT
iy 388,723
» H
wr
dof .
- £ 10
an 3
duf 11188
"
ores 1.9
1m0 .
aece
orrqt »
“n
wrZ 1
s »
aa2 [
3 3
":n e
Lol
e 1.0
hans P -
PROCESSING
witile
ﬂl«. t
a not weed
nath [ 4
warr
ey
s
-t

A

[ B
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TE=IVouprassl7~Janii~Iq0§

avpl  atdin
SANFLE DEC, & ¥T

daxe JAn 29 2008 dfeq pd. 725
10 lvent cocld dm Hi
file mp dpr i

ACQUEBITION dat ]
ey 399.723 dn L
tn Hi dom <
an 3.704 dnt 114
[} 44532 dang
" sadE.g dres 1.8
L] 3uEe  howo "
bs 1s PROCESS NG
towr 5 wifils
o 7.3 w..on rt
d1 1.0m0 L] T usal
tof § math L
nt 32
133 an wverr
atock N WeKp
paln not uidd  wbk

FLAGS vt
10 ]
h._ »
¥
’“ OIaRLA ™ O/%\/\F\/
1 4
P -38.1 = S OH
e 1.2
vi 144
c ]
wt 250
e 14.88
i1 411.93
“«“ -ao-.u
th e
w 24m
om coc ph
’ “* F ; aded, A -\ L{ Kl{ . 7

T T T T
9 8 ? 5
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TS=~Lv=-38-3-0ct7-200%

expl  stOLlh
SANPLE 0EC. a vr
date Oct 6 2008 dfrg 399, 723
dn H1
dpwr 42
dof [
dm nnn
dan c
anf 11148
dsey
dres 1.0
homo n
PROCESSING
wtfile
roc r
n not used
aath |4
werr
waxp
wbs
wnt
th 20
ins 100,000
nm cdc ph
%f. Ah l_
B U ' T T T T T
8 8 7 4
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TS~IV-38-3-Jand~2005
axpl stdlh
sanrLt bec. & vt
dato Dec 28 2045 dfrg 399.723
e Tmgtiont: & %
. 1t/det~ dpwr
a te, ~1¥~ dof .
n\ Jedecrs~2004. 1~ du non
1l dee 14
ACQUESITION dnf 15148
sfrg 399,713 diwy
1.0
n
pEC2
L]
1
: /\_/\/L/\/
n
t 0. n ™
200 OH
1.0
n Br
PRDCESATNO
1t
not ueed
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1S-1Iy-30-8-0ct7-2905

ewpl stdln

SamPLe DEC. & VT
date Dct & 2008 dfeq 399.723
solvent CoC13 dn Hi
file exp dpwr 42

ACQUISITION dof [}

sfrq 399.723 dm nnn
tn Hi  dam c
at 2.744 dmt 11148
np 48832 dseg
v §000.6 dres 1.0
Mv u-". ._!vnammwns "
s 6
tpwr 60 wafile FaC o
[\ 7.3 pgroc ft / /
d1 1.800 fn not used
tof 0 nath 1 OH
nt 32
<t 18 werr
alock N wexp
gatn not uted wbs

FLaOsS wnt
i n
in "
dap v
hs nn

DISPLAY
P -2.6
vp ane. 4 w
vs (1
sc 0
13 250
hzen 16.08
\s 500.90
el 1me1.7
rfp 0
th 20
ins 100.800
na cde ph

. kk/ y‘__ r
— LA — P U | G bt BDVY AL AN, Y -~
R hammnts T T | T — - T T v T T T T ———
9 8 7 4 3 b4 1

-

r——7
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2 dhub
coC

gup

ACOUIGITION
154

DEC. & VT
dfrg 3848.723
i H1
dpwr ag
dof o
dm it
dea €
daf 11148
dueg
dres 1.8
hams n

PROCEESING
wifile
proc re
fn Rat used
math T
i
i
b
UL

9

Cl

24q

OH

pp=
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exp2 stdih

SAMPLE DEC. & VT

date Oct 2 2005 dfrg 399.723

s$olvent cDC13 dn H1

file Jopt/dist/dat~ dpwr 42

n/pete/SUBBY/TS~I1~ dof [] p -
=15=-13~0c12~2005.1~ dm nan
id dam c

ACQUISITION 114 11148 |

dseqg |
dres 1.0

homo n f

a
L]
-
N
- N
-

g
29 enlJer o

PROCESSING
wifile
proc¢ ft
n not used
nath 1

werr
wexp
whse

wnt '




129

s waman

‘SAMPLE DEC. & VT
date Oct 2 2005 dfrg 398.723

24s

2
ins 100.900
ne cdc  ph

. Ilzth WA

T et

T
10 9 B 7 6 5 4 3 2 1 PPN



-
FE-T3-15-5F1-1-0Cty~2085

expl strdih
WAMPLE MC. & VT
dete Oct £ 2008 ifrq B898.222
solvent CDCY3 ¥p L3
fila oup Spur 4z
ACOVISITION dot [
wiry 348.733 dm L)
™ M1 dee [
ut m-wn“ st 11148
np Lot
v 4880.8 dres 1.4
™ 3008 hono "
[ 13 1 PROCESSING
Tpwr " wiftile
“‘ 7.1 proc "t
1 1.048 Tn not wesd
tof 1 swth L
L3 i
ct 7 wearr
alock N wexp
anin aot ased wae
FLADS wat
13 ]
L1 n
ap ¥
L LT
DISPLAY
=p 3r.e
cﬁ 351,17
v 108
sc L
wh 112 ]
hins 7.4
i 3L.z8
rf .7
rfy 0
th RO
\ns AN0.0NC
o cdc ph
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AbL

24v

TE=IV=-20-0-oct7-200%
exgl stdlh

BANPLE 0eC. a VT
gate  Oct & 240§ Wirg MN.723
19 lvent CoCiz dn H1
s axp dpwr @

ADUISITION wof [}
stry 389.723 ann
tn HL s ¢
»t 3.744 Wt 1116
np 44932 dreq
w S000.68 ores 1.0
™ 2000 howo n
(1] i1 PROCERRING
tpwr 6y wifile
pw 7.3 proc "t
1 3.008 Tn not weed
taf 1 mAtH 1
nx n
n“ - 22 wecr
aloc vexp
getn .la.lh wbs

FLADS it
1 n
n .
) ¥
hs m

DIsPLAY
L1 -2.8
t“ 4520.4
v (1}
L 13 L]
wt 290
hzam 26.08
1 309,60
el L.z
rfp 1
th 20
ins 19e.008
oa cdc pA

1 1
L | L

-

L)
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TE-IT-35~20=Deaz-I005
«apl st
SANMLE OEC. & ¥T
date  Det X 2008 ¢fry Ny 723
i el i g
ADRUERITION u! 1
afre w722 L)
" M dem [
4 N 8L, e
un T unuu 1.0
1. o n
0 18 PROCESSING
-l 73 bene" rt I
] 1000 oot used.
tey 1 math ’ |
u 5
. warr
alock LI
patn Nt utwd  uby
rLAGR wat
()] [ ]
i :
b oy ™
v si¢
u i
w b
qll w.."-
v :.. :um.m
v
th 2
1w 200,940
AR ed¢ ph

)

-

3
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expl  stdih

SAMPLE
date Dcr 2 ZEOS
solvent cpcis
file exp
ACOULSITION
sfrg 399.723
i M1
at 5. 784
np 13932
W fe30.6
AL
bs
tpwr
pw
di
tof
ot
ct
alock
pain not used
rLacs
il n
in n
ap ¥
hs nn
DISPLAY
p 7.1
wp 42892
ve a2
3 ]
we 250
hzan 17.5¢6
is 509.00
rfl 1007
rfp 0
th 20
ins 100,000

nm  cdc ph

DEC. & VI
dfry 399.723
dan H1
dpur a2
dor L]
dun nan
dan c
daf 11148
dseq
dres 1.0
hoso n

PROCESSING
wtfile
proc ft
n not used
math T
werr
vexp
wvbs
wnt

9

Et

A

24x

134



15-IV=expressd-Jan29-2806

espl  SUdIN

SawPLE pEc. A VY
ate Jan Y 2004 499 . 723
solvent cocla L
file exp ez

ACQUISITION L]

sfrg 29%.723 nnn
tn c
at 11las
np
W 1.0
" n
bs PROCESSING
Lpwt wtfile
ow proc ft
al n not used
tof math f
nt Wuoo
ct werr O A
alocw wexp
gain whi

foaas wnt
" n
in n
dp y
he nn

DISPLAY N #%.
sp -8.1
wp a042.9
vs §2a
sc 0
we 50
hren 16.47
1% 500 00
o L001.7
rfp 9
n ze
ins zZ.000
na  cdc  ph

. ﬁ At e | e N )r,r\
— - - - e ' 1 p— ' 1 po— 1 v —— ' '
10 9 8 7 6 5
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date Oct 2 2005 dfrq 399.723
solvent CPC13 dn H1
file exp dpwr 42

ACQUISITION dof [}
sfrgq 399.723 dm nnn
tn Hl dmam <
at 3.744 dmf 11148
np 44932 deeq
13 6000.6 dres 1.0
fb 3600 homo n
bs 16 PROCESSING
tpwr 60 wtfile
pw 7.3 proc Tt
di 1.000 Tn not used
tof 0 math f
nt 32 /
ct 16 werr
alock 0 wexp
gatn not used wbe

FLAGS wnt
i n
in n
dp v
hs nn CO
DISPLAY ¥ NPN
sp -8.2
wp 4374.2
vs 47
£14 0
we 250
hzom 17.50
is §2.50
rfl 1001.7
rfp [}
th 20
ins 100.000
ne cdc  ph
T Y T ) L T T T T T T T N B B ™ o T
10 9 7 5 q

OH
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TS=IV=40=7=0C17~200%
oxpl stdih

SAamPLE DEC. a VY
date Dct &€ 2005 dfrg sy, 723
solvant cDC13  dn M1
rile Bxp  dpwr @

ACQULSITION dof 1]

sfrg 399.723 dn non
tn H1  den €
at 3,744 dnt Lil42
np 44932 dseq
v §900.§ dres 1.0
o 2000 homo n
us “n :ﬂnonnvuulo -
tpwr we e
- 7.3 proc Tt (o) = OH
dL L.000 fn not nsed
tof © eath 14
nt 32
ct 3z were
alock n  wexp
gain nat ugsed who

fLAGS wnt
1 n
in n
do v
ns nn

visPLaY
L1 -2.6
wp 4920.4
ve 124
sc []
we 250
hzmn i6.08
1t 40,00
rn 1801.7
rfp 0
th 20
ins 108.000
ne  <dc  ph

T u T T T
9 8 6

137



T8~1y~3p-5-0ct7-200%

®xpl  stdlh
SAMPLE 0ec, & VT
date Oct o 2085 dafrg 399.722
solvant CDC12 dn o
file exp dpwr 42
ACQUISTTIDN daf ¢
sfry 393,728 dm non
tn Ml  dmm <
at 3.744 dnmr 11148
np 46932 dseq
B €000.6 dres 1.0
fb 3008 homo n
[ 13 16 PROCESSING
tpur 0 wvifile
pw 7.3 proc Tt
a1 1,000 ftn not used . OI
1ot 8 eath 1 [} =~
nt n
ct 18 wverr
alock " wexp
pain not used wbs
FLADS wnt |
1) n
in n ,
dp y
ne nn
DISPLAY
p -2.6
wp 4020.4
H “ 24ab
(14 L]
wE 230
hran 16.08
1t $00.00
efl 10817
efp L]
th 10
ins 100.00¢
nn cdc ph
|
|
- A . ; M
T B T T T T T T T ——r—
g 8 7 6 -] 3 3 2
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TS=0-PhPG0H .
PI NP FOEAe: s2put .
expl stdlh
SAMPLE CEC. & VT
date Jec 28 2005 dfrg 386.723
sclvent COCYI3 @n L2
f1le /export/home/~ dpwr a
Subbu/TS=IV=3A=7-d~ sof 3
ecz8~2005.71d oe nnn
ACQUISITION den 3
. lla 11148
s0q
dres 1.0
nomo n
PROCESSING
wtfile
groc Tt
o not used
math T
werr
wexp
whs
wnt

na cE¢c ph

._, | - «F 1 N

9 8 7 6 5 s 3 2 1 ppm
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TS=VI-25H-ceptl]l—2006

o¥pl Gtdlh

SevPLE OEC. & VT
paze  Sep 13 2008 dfen 380.718
s0lvent 020 dn HL
e exp  dpvr 42
. >3Sw=wmu s uoﬁ [}
efrq . L] nnn
th H1 don [ OH
at mm"wn n-;. 111¢8 {
ng §eC |
3w 5398.6 dres 1.0 CPP |
I 3000  homo n (o) = :
ba 13 PROCESS ING
tpwr 60 wifile
pw 7.3 proc 1¢
L3 L.o0o Tn not used
tor 0 math T
nt 3200
ct 160 werr
n_wnw A R vExp i
ain not use s
Q FLAGE Nt Proton NMR of 32a :
i1 n
in n
ap ¥
hs nn

oIseLay o
=P -1001,7
wp 5000.5
ve aano
ETS L]
ue 250
hzam 24,00
1% 500.00
Tl 1001.7
fp n
1h 20
ine Abp.ooo
ne cdc ph

N 1]
Mt WU
Y e -t

T T 4:._:_‘nfl_!i‘l_..iil‘l-)‘._l. LI T T T _..4_‘4_ 1 _ -.. T T
12 11 10 g 7 6 4 3 2 -0 -1 ppm

141



TS=VI=25-sept11-2008

expl s2pul

SAMPLE
date  Sep L0 2006
solvent 020
file exp

ACQUISITION

sfrq 161.808
tn P31
at 0.800
R 16000
sw 100¢00.0
b 6000
bs 654
Tpwr SS
pw 10.0
dr 0
tof 0
nt 3200
ct 1856
alock n
pain not used

FLAGS
11 n
in n
ép v
hs nn

OIsPLAY
sp -4547.3
wp 10000.0
Ve 154
sc 0
we 250
hzmm 29.99
is 354.430
cfl 4547.3
rfp 0
th 20
ins 100.000

DEC, & VT
dfrg 398.718
dn H1
dpwr a2
dof (1]
dm yyy
dmm w
dmf 11148
dseq
dres 1.0
henro n
PROCESSING
1b. 1.00
wtfile
proc e
n not used
math f
werr
wexp
wobs
wnt

Phosphorus NMR of 32a
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C:\Xcaliburidat

MSFI06-0150 02/1672008 09:09:36 TSV-20-5M ™
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T: - p Fult ms [ 100.00-1000,00]
1004 628
857
] _ 0
%3 \_._/ 0(F\/L/>
3 0" 0" oPP
857
80
qmlm NO, Mass spectra
707
3 Mass spectrum of 31b
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80
g
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TS~V=29~irradiated~Febz2=200¢

expl stdih o
dare PobSe zons errg e * 3572 HO X OPP
ate e rq B
solvent D20 dn HL
file exp dpwr a2
ACQUISITION dof 0 L 4
sfrq 399.724 dm nnn A
tn Hl don c I
at 3.744 dnf 11148 i
np 44932 dseq
u“ €000.6 dres 1.0 =
1l 3000 homo n
ke 15 PROCESSING Proton NMR [of 32b
TpWr B0 wtfile
pw 7.3 prec Tt
di 1.600 fn not used
tof 0 math t
nt 32000
ct 122 werr .
alock n wexp
gatn not used whs
FLAGS wnt
11 n .
in n
dp ¥
hs nn
DISPLAY
sp =15.5
wp 4005.4 )
Vs 3240
$C 0
we 250
hznr 16.02
is 500,00
rfl 1002.7
rfp 0
th 20
ins 100.000
nm cde ph
& }fkhiLmr
v L WY
T T - — T T T T T i T -
9 8 7 5 - 4 3 2

ppm
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TS-IrradfatedPpP
expl szpul

SAMPLE
date Feb 14 2006
solvent p20
file /export/home/~
Sudbbt/TS-V—-28PIR-F~
eb14-2006.f1d

ACQUISITIDN
sfrg 161.811
n P31
at 0.800
np 16000
W 10000.0
fh 6000
bsg 64
tpwr 55
pw 10.0
dl [}
tof ]
nt 32000
ct 323
alock n
gain not used

FLAGS
11 n
in n
dp v
hs nn
DISPLAY
sp -4547.2
wp 11006.0
vs LE]
sc 0
wC 250
hzam 20.00
is 354.40
ril 4547.2
rfp 0
th 17
ins 100.000
nm no  ph

DEC. & VT
dfrg 398.728
dn Hi
dpwr 42
dof 0
dm yyy
dan w
daf 11148
dseq
dres 1.0
homo ]
PROCESSING
1b 1.00
wtfile
proc ft
n not used
math f
werr
wexp
whs
wnt

HO O N-"opP

w.__u :
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Phosphorus NMR of 32b
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TS-g-hydroxymethy IPGRP

expl stdib
SAMPLE DEC. A VT
dete Sul 15 ZLU6 afrg 339.722
solvent D28 ¢n #Hl — ————————
Tile Jexport/hone/~ dpwr &z
subbu/TE=V=p=hydro~ dof 12 5
#yneihyiphenorybaP~ dr ana
oo .mi_.mx.:a i e
ACQUISITION 1z .
o7 299.728 dseq (@) NN
T ML dreg 1.9
a1 3.74& homo f
ng mwhwum . wnbnmmwmzo
W 60. 1¥9%e
s 3090 pros £t HO
Be 16 *n not used 1 3»
Tpwr £0 math £ :
pw 7e3
di 1.900 werr
10f ¢ wexp
nt 2L whs
ct 82 wnt .
alock n !
gain not used K
FLABS |
in b ¢ Proton MR of S¢
dp Y \
hs na i
DISPLAY i
3p —106.7
wp 2116.7
& %476
s¢ ¢
we 251
hzma 16.47
is §484.38
e 1308.7
efa ]
% 28 ]
ns 1.0¢80 i
ne <ese  ph 1
|
||
w i 1
J i w
Lr:\ﬂ LWL ﬁ;_,l S e
v v v [ . T g T L | ’ x N . > S [ I _ T
9 8 E 5 & 3 2 ppm
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TS-p-hydroxymethy1PGPP

expl s2pul

SANPLE
date Jul 16 2008
solvent D20

file fexport/home/~
subbu/TS~-V-p-hydro~

x<!n~=<_==n:oxcww“n
ACQUISITICN
sfrq 161.811
tn P31
at 0.800
np 16000
SW 10000.0
fb 6000
bs 64
tpwr S5
pw 10.0
di ]
tof [
nt 3200
ct 991
alock n
gain not used
FLAGS
il n
in n
dp y
hs nn
DISPLAY
sp -4547.2
wp 10000.0
ve 101
se 0
wC 250
hzmem 40.00
is 354.40
rfl a547.2
rfp 0
th 40
ins 100.000

& VT

dfrg 389.724
dn Hl
dpwr 4z
dof 0
dm yyy
dmm W
dmf 11148
dseq
dres 1.0
homo n

PROCESSING
16 1.00
wttile
proc Tt
a not used
nath f
werr
wexp
wbs
wnt

Phosphorus NMR of 9¢
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Relative Abundance
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