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4-[5-({[(6S)-2-Nitr 0-6,7-dihydr o-5H-imidazo[ 2,1-b][ 1,3] oxazin-6-yl]oxy}methyl)-2-
thienyl]benzonitrile (10) (Scheme 1). Reaction of (§)-6-[(5-bromo-2-thienyl)methoxy]-2-
nitro-6,7-dihydro-H-imidazo[2,1b][1,3]oxazine 63) and 4-cyanophenylboronic acid under
the Suzuki coupling conditions described in Procedure B §@ay60%) as a white solid: mp
170-171°C; *H NMR [(CD3),S0] 8 8.03 (s, 1 H), 7.87-7.79 (m, 4 H), 7.61 Jd 3.7 Hz, 1
H), 7.16 (d,J = 13.8 Hz, 1 H), 4.88 (d] = 13.8 Hz, 1 H), 4.85 (d] = 13.8 Hz, 1 H), 4.64
(dt, J = 12.0, 1.3 Hz, 1 H), 4.47 (d] = 12.0 Hz, 1 H), 4.28-4.21 (m, 3 H). Anal.
(C1H1aN4O4S) C, H, N.

(6S)-6-{[5-(4-Fluor ophenyl)-2-thienyl]methoxy}-2-nitr 0-6,7-dihydr o-5H-imidazo[ 2,1-
b][1,3]oxazine (11). Reaction of 63 and 4-fluorophenylboronic acid under the Suzuki
coupling conditions described in Procedure B gal/¢61%) as a white solid: mp 190-193
°C; 'H NMR [(CD5);S0]5 8.02 (s, 1 H), 7.69-7.63 (m, 2 H), 7.35 Jc¢k 3.6 Hz, 1 H), 7.28-
7.21 (m, 2 H), 7.09 (d] = 3.6 Hz, 1 H), 4.84 (d] = 13.2 Hz, 1 H), 4.81 (d] = 13.2 Hz, 1
H), 4.63 (dt,J = 12.0, 1.4 Hz, 1 H), 4.46 (d,= 12.0 Hz, 1 H), 4.28-4.21 (m, 3 H). Anal.
(C17H14FN504S) C, H, N.

(6S)-2-Nitr 0-6-({5-[4-(trifluoromethoxy)phenyl]-2-thienyl} methoxy)-6,7-dihydr o-5H-
imidazo[2,1-b][1,3]oxazine (12). Reaction 063 and 4-(trifluoromethoxy)phenylboronic acid
under the Suzuki coupling conditions described in Procedure B Xfa{&7%) as a white
solid: mp 190-197C; *H NMR [(CD5),S0] & 8.02 (s, 1 H), 7.74 (dl = 8.8 Hz, 2 H), 7.43
(d,J= 3.6 Hz, 1 H), 7.39 (d] = 8.8 Hz, 2 H), 7.12 (dJ = 3.6 Hz, 1 H), 4.86 (d) = 13.5
Hz, 1 H), 4.82 (dJ = 13.5 Hz, 1 H), 4.63 (br d,= 12.0 Hz, 1 H), 4.47 (dl= 11.7 Hz, 1 H),
4.28-4.21 (m, 3 H). Anal. (§H14FsN30sS) C, H, N.

(6S)-6-{[5-(3-Fluor 0-4-methoxyphenyl)-2-thienylJmethoxy}-2-nitr 0-6,7-dihydr o-5H-
imidazo[2,1-b][1,3]oxazine (13). Reaction 063 and 3-fluoro-4-methoxyphenylboronic acid

under the Suzuki coupling conditions described in Procedure B Xpa#8%) as a white
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solid: mp 191-192C; 'H NMR [(CD3),S0] 6 8.03 (s, 1 H), 7.51 (dd,= 12.7, 2.2 Hz, 1 H),
7.36 (dgJ = 8.5, 1.2 Hz, 1 H), 7.32 (d,= 3.6 Hz, 1 H), 7.18 () = 8.8. Hz, 1 H), 7.06 (d]
= 3.6 Hz, 1 H), 4.83 (d] = 13.8 Hz, 1 H), 4.79 (dl = 13.8 Hz, 1 H), 4.63 (dfl = 12.0, 1.3
Hz, 1 H), 4.46 (dJ = 12.0 Hz, 1 H), 4.28-4.21 (m, 3 H), 3.86 (s, 3 H). AnalgfGsFN;OsS)
C, H, N.

(6S)-6-({5-[4-(Difluor omethoxy)phenyl]-2-thienyl}methoxy)-2-nitr o-6,7-dihydr o-5H-
imidazo[2,1-b][1,3]oxazine (14). Reaction of63 and 4-(difluoromethoxy)phenyl boronic
acid under the Suzuki coupling conditions described in Procedure B4#98%) as a white
solid: mp 170-17FC; *H NMR [(CD3),S0] 6 8.03 (s, 1 H), 7.67 (dl = 8.8 Hz, 2 H), 7.36
(d,J= 3.6 Hz, 1 H), 7.25 (Jy.r = 74.0 Hz, 1 H), 7.21 (d] = 8.8 Hz, 2 H), 7.09 (d] = 3.5
Hz, 1 H), 4.86 (d) = 13.4 Hz, 1 H), 4.81 (d] = 13.4 Hz, 1 H), 4.64 (df] = 12.0, 1.3 Hz, 1
H), 4.47 (dJ = 12.0 Hz, 1 H), 4.29-4.21 (m, 3 H). Anal.;(8:5F:N30sS) C, H, N.

(6S)-6-{[5-(6-M ethoxy-3-pyridinyl)-2-thienyl]methoxy}-2-nitr 0-6,7-dihydr o-5H-
imidazo[2,1-b][1,3]oxazine (15). Reaction of63 and 6-methoxy-3-pyridinylboronic acid
under the Suzuki coupling conditions described in Procedure B Igay@l%) as a white
solid: mp 171-174C; 'H NMR [(CD5),S0O] 8 8.43 (ddJ = 2.5, 0.4 Hz, 1 H), 8.03 (s, 1 H),
7.94 (ddJ = 8.7, 2.6 Hz, 1 H), 7.34 (d,= 3.6 Hz, 1 H), 7.10 (d] = 3.6 Hz, 1 H), 6.87 (dd,
J=8.7,0.6 Hz, 1 H), 4.84 (d,= 13.4 Hz, 1 H), 4.81 (d] = 13.1 Hz, 1 H), 4.63 (df] =
12.0, 1.3 Hz, 1 H), 4.46 (d] =12.0 Hz, 1 H), 4.28-4.21 (m, 3 H), 3.88 (s, 3 H). Anal.
(C17H16N40sS) C, H, N.

(6S)-2-Nitr 0-6-({5-[4-(trifluor omethyl)-2-pyridinyl]-2-thienyl}methoxy)-6,7-dihydr o-
5H-imidazo[2,1-b][1,3]oxazine (16). Reaction of 63 and 4-(trifluoromethyl)-2-
pyridinylboronic acid under the Suzuki coupling conditions described in dRroe® gavel6
(33%) as a cream solid: mp 158-18D; *H NMR [(CDs),S0] & 8.72 (d,J = 5.2 Hz, 1 H),

8.07 (d,J= 1.0 Hz, 1 H), 8.03 (s, 1 H), 7.92-7.85 (m, 2 H), 7.21(3.7 Hz, 1 H), 4.92 (d,
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J=13.8 Hz, 1 H), 4.88 (d] = 13.8 Hz, 1 H), 4.66 (br d,= 12.1 Hz, 1 H), 4.88 (d] = 11.9
Hz, 1 H), 4.33-4.22 (m, 3 H). Anal. {#115FsN40,S) C, H, N.

(6S)-2-Nitro-6-({5-[6-(trifluor omethyl)-3-pyridinyl]-2-thienyl}methoxy)-6,7-dihydr o-
5H-imidazo[2,1-b][1,3]oxazine (17). Reaction of 63 and 6-(trifluoromethyl)-3-
pyridinylboronic acid under the Suzuki coupling conditions described in dioe® gavel7
(22%) as a pale pink solid: mp 169-17; *H NMR [(CDs)»,S0] 8 9.06 (dJ = 2.2 Hz, 1 H),
8.27 (ddJ = 8.2, 1.8 Hz, 1 H), 8.03 (s, 1 H), 7.91 Jck 8.2 Hz, 1 H), 7.70 (d] = 3.7 Hz, 1
H), 7.20 (d,J = 3.7 Hz, 1 H), 4.90 (d] = 13.6 Hz, 1 H), 4.86 (dl = 13.6 Hz, 1 H), 4.65 (dt,
J =120, 1.1 Hz, 1 H), 447 (&) = 11.9 Hz, 1 H), 4.31-4.23 (m, 3 H). Anal.
(C17H13F3N404S:0.25H,0) C, H, N.

(6S)-6-{[5-(6-Fluor 0-3-pyridinyl)-2-thienyl]methoxy}-2-nitr o-6,7-dihydr o-5H-
imidazo[2,1-b][1,3]oxazine (18). Reaction 063 and 6-fluoro-3-pyridinylboronic acid under
the Suzuki coupling conditions described in Procedure B @8 é5%) as a tan solid: mp
171-172°C; *H NMR [(CD5),S0O] 6 8.51 (ddJ = 2.6, 0.8 Hz, 1 H), 8.25-8.18 (m, 1 H), 8.02
(s, 1 H), 7.49 (dJ = 3.6 Hz, 1 H), 7.24 (ddd,= 8.3, 2.9, 0.4 Hz, 1 H), 7.14 (d= 3.6 Hz, 1
H), 4.87 (d,J = 13.1 Hz, 1 H), 4.84 (d] = 13.1 Hz, 1 H), 4.64 (df] = 12.0, 1.4 Hz, 1 H),
4.47 (d,J=12.0 Hz, 1 H), 4.30-4.23 (m, 3 H). Anal.(8:5FN40,S) C, H, N.

(6S)-6-{[5-(5-Fluor o-3-pyridinyl)-2-thienylJmethoxy}-2-nitr o-6,7-dihydr o-5H-
imidazo[2,1-b][1,3]oxazine (19). Reaction 0f63 and 5-fluoro-3-pyridinylboronic acid under
the Suzuki coupling conditions described in Procedure B @8 é8%) as a tan solid: mp
150-152°C; 'H NMR [(CD3),S0] 6 8.73 (t,J = 1.7 Hz, 1 H), 8.50 (d] = 2.7 Hz, 1 H), 8.03
(s, 1 H), 8.00 (ddd] = 10.2, 2.7, 2.0 Hz, 1 H), 7.62 @@= 3.7 Hz, 1 H), 7.17 (d] = 3.7 Hz,

1 H), 4.89 (dJ = 13.4 Hz, 1 H), 4.85 (dl = 13.4 Hz, 1 H), 4.65 (dfl = 12.0, 1.1 Hz, 1 H),

4.48 (d,J= 11.7 Hz, 1 H), 4.30-4.22 (m, 3 H). Anal.18:5FN4O,S) C, H, N.
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4-[4-({[(6S)-2-Nitr 0-6,7-dihydr o-5H-imidazo[ 2,1-b][ 1,3] oxazin-6-yl]oxy}methyl)-1,3-
thiazol-2-yllbenzonitrile (21) (Scheme 1). Reaction of (&)-6-[(2-chloro-1,3-thiazol-4-
yl)methoxy]-2-nitro-6,7-dihydro-B-imidazo[2,1b][1,3]oxazine 65) and 4-
cyanophenylboronic acid under the Suzuki coupling conditions described ird@md: for
1 h gave2l (41%) as a white solid: mp 170-172; *H NMR [(CDs),SO] 8 8.11 (d,J = 8.6
Hz, 2 H), 8.03 (s, 1 H), 7.96 (d= 8.6 Hz, 2 H), 7.78 (s, 1 H), 4.84 (dbi= 13.0, 0.6 Hz, 1
H), 4.80 (ddJ = 13.0, 0.6 Hz, 1 H), 4.69 (di,= 12.0, 2.5 Hz, 1 H), 4.50 (d,=11.8 Hz, 1
H), 4.38-4.34 (m, 1 H), 4.31 (dd,= 13.5, 2.1 Hz, 1 H), 4.25 (dd,= 13.5, 3.2 Hz, 1 H).
Anal. (Ci7H13Ns04S) C, H, N.

(6S)-6-{[2-(4-Fluor ophenyl)-1,3-thiazol-4-ylJmethoxy}-2-nitr 0-6,7-dihydr o-5H-
imidazo[2,1-b][1,3]oxazine (22). Reaction of65 and 4-fluorophenylboronic acid under the
Suzuki coupling conditions described in Procedure B for 1 h g2y87%) as a cream solid:
mp 149-150°C; *H NMR [(CD3),S0] 6 8.03 (s, 1 H), 8.00-7.94 (m, 2 H), 7.62 (s, 1 H), 7.35-
7.29 (m, 2 H), 4.80 (ddl = 12.8, 0.7 Hz, 1 H), 4.76 (dd,= 12.8, 0.7 Hz, 1 H), 4.68 (dl,=
12.0, 2.6 Hz, 1 H), 4.49 (d,= 12.0 Hz, 1 H), 4.36-4.32 (m, 1 H), 4.30 (@t 13.5, 2.0 Hz,
1 H), 4.25 (dd,) = 13.5, 3.3 Hz, 1 H). Anal. (@15FN.OS) C, H, N.

(6S)-2-Nitro-6-({2-[4-(trifluor omethoxy)phenyl]-1,3-thiazol-4-yl} methoxy)-6,7-
dihydro-5H-imidazo[2,1-b][1,3]oxazine (23). Reaction of 65 and 4-
(trifluoromethoxy)phenylboronic acid under the Suzuki coupling conditions besciin
Procedure B for 1 h ga@8 (54%) as a white solid: mp 141-142; *H NMR [(CD5),SO] &
8.05 (d,J = 8.9 Hz, 2 H), 8.03 (s, 1 H), 7.68 (s, 1 H), 7.49Xd, 8.9 Hz, 2 H), 4.82 (d] =
13.2 Hz, 1 H), 4.78 (d] = 13.2 Hz, 1 H), 4.69 (dfl = 12.0, 2.5 Hz, 1 H), 4.49 (d,= 11.9
Hz, 1 H), 4.37-4.34 (m, 1 H), 4.31 (dt= 13.5, 2.1 Hz, 1 H), 4.24 (dd,= 13.5, 3.3 Hz, 1

H) Anal. (C;|_7H13F3N405S) C, H, N.
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(65)-6-{[2-(3-Fluor 0-4-methoxyphenyl)-1,3-thiazol-4-yl|methoxy}-2-nitr 0-6,7-dihydr o-
5H-imidazo[2,1-b][1,3]oxazine (24). Reaction of65 and 3-fluoro-4-methoxyphenylboronic
acid under the Suzuki coupling conditions described in Procedure B foavdeB4)(74%) as
a white solid: mp 160-163C; *H NMR [(CDs),S0] 8 8.03 (s, 1 H), 7.75-7.68 (m, 2 H), 7.58
(s, 1 H), 7.27 (t) = 8.6 Hz, 1 H), 4.78 (d] = 13.3 Hz, 1 H), 4.75 (d = 13.3 Hz, 1 H), 4.68
(dt,J= 12.0, 2.5 Hz, 1 H), 4.48 (d,= 12.5 Hz, 1 H), 4.36-4.21 (m, 3 H), 3.91 (s, 3 H). Anal.
(C17H15FN4OsS) C, H, N.

(6S)-6-{[2-(6-M ethoxy-3-pyridinyl)-1,3-thiazol-4-ylJmethoxy}-2-nitr 0-6,7-dihydr o-5H-
imidazo[2,1-b][1,3]oxazine (25). Reaction of65 and 6-methoxy-3-pyridinylboronic acid
under the Suzuki coupling conditions described in Procedure B for 1 h2§84&%) as a
cream solid: mp 159-163C; *H NMR [(CD5),S0] & 8.72 (dd,J = 2.5, 0.6 Hz, 1 H), 8.19
(dd,J = 8.7, 2.5 Hz, 1 H), 8.02 (s, 1 H), 7.61 (s, 1 H), 6.95 {dd,8.7, 0.6 Hz, 1 H), 4.80
(dd,J=13.1, 0.6 Hz, 1 H), 4.77 (dd,= 13.1, 0.6 Hz, 1 H), 4.69 (di,= 12.0, 2.5 Hz, 1 H),
4.49 (dJ = 12.7 Hz, 1 H), 4.38-4.34 (m, 1 H), 4.31 (@t 13.6, 2.0 Hz, 1 H), 4.25 (dd,=
13.5, 3.2 Hz, 1 H), 3.92 (s, 3 H). Anal.;(8:sNs0sSH,0) C, H, N.

Methyl 2-(4-cyanophenyl)-1-methyl-1H-imidazole-5-carboxylate (67b) (Scheme 2).
Reaction of methyl 2-bromo-1-methyHlimidazole-5-carboxylate (66) and 4-
cyanophenylboronic acid under the Suzuki coupling conditions described ird&@m@d: for
2 h gaves7b (83%) as a white solid: mp 159-16¢; *H NMR (CDCk) & 7.85 (s, 1 H), 7.85-
7.75 (M, 4 H), 3.99 (s, 3 H), 3.90 (s, 3 H). APCI M& 242 [M + H[".

4-[5-(Hydr oxymethyl)-1-methyl-1H-imidazol-2-yl|benzonitrile (68b). Lithium
pyrrolidinoborohydridé (2 mL of 0.63M in THF, 1.26 mmol) was added to a solutiof7bf
(0.200 g, 0.829 mmol) in THF (5 mL), and the solution was stirred at reopetrature for
1.5 h. Further lithium pyrrolidinoborohydrid2 mL of 0.63M in THF, 1.26 mmol) was added

and the solution was stirred for an additional 15 min. The resultinguraixvas quenched
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with MeOH and partitioned between EtOAc and water. The organitidinagvas dried
(MgSQy) and evaporated, and then column chromatography of the residue (eliting
EtOAc) gaves8b (0.104 g, 59%) as a white solid: mp 223-286'H NMR [(CDs),SO] 7.99
(d,J=8.6 Hz, 2 H), 7.87 (dl = 8.6 Hz, 2 H), 6.99 (s, 1 H), 5.15 Jt= 4.6 Hz, 1 H), 4.51 (d,
J=4.6 Hz, 2 H), 3.74 (s, 3 H). APCI M8z 214 [M + HT.

4-[5-(Chloromethyl)-1-methyl-1H-imidazol-2-yl]benzonitrile  hydrochloride (69Db).
Chlorination of68b with SOC}, using Procedure D, gave crué@b (87%) as a white solid,
which was used directly in the next stél; NMR [(CDs),SO] & 8.11 (d,J = 8.6 Hz, 2 H),
7.99 (dJ= 8.6 Hz, 2 H), 7.75 (s, 1 H), 5.08 (s, 2 H), 3.82 (s, 3 H).

4-[1-M ethyl-5-({[(6S)-2-nitr 0-6,7-dihydr 0-5H-imidazo[ 2,1-b][ 1,3] oxazin-6-
ylloxy}methyl)-1H-imidazol-2-yl]benzonitrile (27). Reaction of (&)-2-nitro-6,7-dihydro-
5H-imidazo[2,1b][1,3]oxazin-6-of (61) with 69b (1.0 equiv.) and NaH (3 equiv.) in DMF,
using Procedure A, ga& (54%) as a white solid: mp 174-176; *H NMR [(CD5),SO] &
8.01 (s, 1 H), 7.93 (dl = 8.6 Hz, 2 H), 7.87 (d] = 8.6 Hz, 2 H), 7.14 (s, 1 H), 4.77-4.64 (m,
3 H), 447 (d,J = 11.9 Hz, 1 H), 4.29-420 (m, 3 H), 3.65 (s, 3 H). Anal
(C1aH16N604-0.5H0) C, H, N.

Methyl 2-(4-fluorophenyl)-1-methyl-1H-imidazole-5-carboxylate (67c). Reaction of66
and 4-fluorophenylboronic acid under the Suzuki coupling conditions descriBedaadure
B for 2 h gaves7c (59%) as a tan solid: mp 101-10@; *H NMR (CDCk) & 7.82 (s, 1 H),
7.64-7.59 (m, 2 H), 7.22-7.16 (m, 2 H), 3.94 (s, 3 H), 3.88 (s, 3 H). APOINS35 [M +
H]™.

[2-(4-Fluor ophenyl)-1-methyl-1H-imidazol-5-ylJmethanol (68c). Reduction of67c with
LiAIH 4 in THF, using Procedure C, ga&c (91%) as tan needles: mp 180-7&3 'H NMR
[(CD3),S0]6 7.70-7.64 (m, 2 H), 7.34-7.27 (m, 2 H), 6.90 (s, 1 H), 5.07%t5.2 Hz, 1 H),

4.49 (d,J = 5.2 Hz, 2 H), 3.66 (s, 3 H). APCI M&z 207 [M + HJ".
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5-(Chloromethyl)-2-(4-fluor ophenyl)-1-methyl-1H-imidazole hydrochloride (69c).
Chlorination of68c with SOC}, using Procedure D, gave crudéc (80%) as a white solid,
which was used directly in the next st&;NMR [(CD3),SO] & 7.90-7.82 (m, 2 H), 7.85 (s,
1 H), 7.56-7.49 (m, 2 H), 5.09 (s, 2 H), 3.81 (s, 3 H).

(6S)-6-{[ 2-(4-Fluor ophenyl)-1-methyl-1H-imidazol-5-yl|methoxy}-2-nitr 0-6,7-dihydr o-
5H-imidazo[2,1-b][1,3]oxazine (28). Reaction of alcohobl with 69c (1.0 equiv.) and NaH
(3 equiv.) in DMF, using Procedure A, ga2@ (50%) as a cream solid: mp 182-18%; *H
NMR [(CD3),S0] 8 8.01 (s, 1 H), 7.81-7.65 (m, 2 H), 7.34-7.27 (m, 2 H), 7.05 (s, 1 H), 4.74-
4.64 (m, 3 H), 4.47 (dJ = 11.8 Hz, 1 H), 4.29-4.20 (m, 3 H), 3.58 (s, 3 H). Anal.
(C17H16FN504-0.75H0) C, H, N.

Methyl 1-methyl-2-[4-(trifluoromethoxy)phenyl]-1H-imidazole-5-carboxylate (67d).
Reaction of66 and 4-(trifluoromethoxy)phenylboronic acid under the Suzuki coupling
conditions described in Procedure B for 2 h gé¥e (65%) as a white solid: mp 70-7C;

'H NMR (CDCk) § 7.83 (s, 1 H), 7.67 (d,= 8.8 Hz, 2 H), 7.34 (d] = 8.8 Hz, 2 H), 3.96 (s,
3 H), 3.89 (s, 3 H). APCI M8Vz 301 [M + HT.

{1-Methyl-2-[4-(trifluor omethoxy)phenyl]-1H-imidazol-5-yl}methanol (68d).
Reduction of67d with LiAIH 4 in THF, using Procedure C, gag8d (90%) as cream flakes:
mp 143-146°C; *H NMR [(CD5),S0] 8 7.78 (d,J = 8.9 Hz, 2 H), 7.47 (d) = 8.9 Hz, 2 H),
6.93 (s, 1 H), 5.09 (1= 5.3 Hz, 1 H), 4.50 (d] = 5.3 Hz, 2 H), 3.69 (s, 3 H). APCI| M8z
273 [M + HJ.

5-(Chloromethyl)-1-methyl-2-[4-(trifluor omethoxy)phenyl]-1H-imidazole
hydrochloride (69d). Chlorination of68d with SOC}, using Procedure D, gave cru@ed
(81%) as a white solid, which was used directly in the next $MMR [(CD3),S0O] 8 7.95

(d,J= 8.9 Hz, 2 H), 7.83 (s, 1 H), 7.67 (= 8.9 Hz, 2 H), 5.09 (s, 2 H), 3.82 (s, 3 H).
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(65)-6-({1-M ethyl-2-[4-(trifluor omethoxy)phenyl]-1H-imidazol-5-yl} methoxy)-2-nitr o-
6,7-dihydro-5H-imidazo[2,1-b][1,3]oxazine (29). Reaction of alcoholbl with 69d (1.0
equiv.) and NaH (3 equiv.) in DMF, using Procedure A, g2/€32%) as a white solid: mp
106-109°C; 'H NMR [(CD3),S0] 8 8.01 (s, 1 H), 7.78 (dl = 8.1 Hz, 2 H), 7.46 (d] = 8.1
Hz, 2 H), 7.08 (s, 1 H), 4.75-4.63 (m, 3 H), 4.47J&; 11.9 Hz, 1 H), 4.29-4.20 (m, 3 H),
3.61 (s, 3 H). Anal. (GH1¢FsNsOs0.5H,0) C, H, N.

Methyl  2-(3-fluor o-4-methoxyphenyl)-1-methyl-1H-imidazole-5-carboxylate (67€).
Reaction of 66 and 3-fluoro-4-methoxyphenylboronic acid under the Suzuki coupling
conditions described in Procedure B for 2 h gé¥e (69%) as a tan solid: mp 154-156;
'H NMR (CDCk) 6 7.81 (s, 1 H), 7.41-7.35 (m, 2 H), 7.06J& 8.3 Hz, 1 H), 3.95 (s, 3 H),
3.94 (s, 3 H), 3.88 (s, 3 H). APCI M8Z 265 [M + HJ".

[2-(3-Fluor o-4-methoxyphenyl)-1-methyl-1H-imidazol-5-ylJmethanol (68e). Reduction
of 67e with LiAIH 4 (2.3 equiv.) in THF, using Procedure C, g&%e (79%) as a tan solid:
mp 139-141°C; *H NMR [(CDs),S0O] 6 7.47 (ddJ = 12.5, 2.1 Hz, 1 H), 7.42 (ddd= 8.5,
2.1, 1.2 Hz, 1 H), 7.26 (§ = 8.8 Hz, 1 H), 6.88 (s, 1 H), 5.06 Jt= 5.2 Hz, 1 H), 4.48 (d]
= 5.2 Hz, 2 H), 3.90 (s, 3 H), 3.67 (s, 3 H). APCI Ki& 237 [M + H.

5-(Chloromethyl)-2-(3-fluor 0-4-methoxyphenyl)-1-methyl-1H-imidazole
hydrochloride (69¢€). Chlorination of68e with SOC}, using Procedure D, gave crufi@e
(93%) as a white solid, which was used directly in the next $MMR [(CD3),S0O] s 7.85
(s, 1 H), 7.76 (dd) = 12.0, 2.2 Hz, 1 H), 7.63 (ddd= 8.6, 2.2, 1.2 Hz, 1 H), 7.45 (= 8.6
Hz, 1 H), 5.08 (s, 2 H), 3.96 (s, 3 H), 3.83 (s, 3 H).

(65)-6-{[2-(3-Fluor 0-4-methoxyphenyl)-1-methyl-1H-imidazol-5-yl]methoxy}-2-nitr o-
6,7-dihydro-5H-imidazo[2,1-b][1,3]oxazine (30). Reaction of alcoholbl with 69e (1.0
equiv.) and NaH (3 equiv.) in DMF, using Procedure A, #/¢1%) as a cream solid: mp

105-108°C; *H NMR [(CD3),S0] 5 8.01 (s, 1 H), 7.48 (dd,= 12.5, 2.1 Hz, 1 H), 7.42 (ddd,
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J=8.5,2.0,1.1Hz, 1H),7.26 = 8.5 Hz, 1 H), 7.04 (s, 1 H), 4.73-4.63 (m, 3 H), 4.47 (d,
J = 11.8 Hz, 1 H), 4.28-419 (m, 3 H), 3.89 (s, 3 H), 3.59 (s, 3 H). Anal
(C18H18FNs05:0.5H,0) C, H. N: calcd, 16.98; found, 16.42. HPLC purity 97.5%.

3-(4-Fluor ophenyl)-1-methyl-5-[(tetr ahydr o-2H-pyr an-2-yloxy)methyl]-1H-pyrazole
(72b) (Scheme 3). Reaction of 2-(2-propynyloxy)tetrahydréizoyrari (70) with 1-fluoro-4-
iodobenzene?lb), methylhydrazine and CO, using Procedure E, g&ie(54%) as a brown
solid: mp 40-41°C; *H NMR (CDCk) & 7.75-7.70 (m, 2 H), 7.09-7.02 (m, 2 H), 6.48 (s, 1
H), 4.75 (dJ = 12.8 Hz, 1 H), 4.69 (] = 3.3 Hz, 1 H), 4.56 (d] = 12.8 Hz, 1 H), 3.93 (s, 3
H), 3.91-3.85 (m, 1 H), 3.60-3.54 (m, 1 H), 1.87-1.78 (m, 1 H), 1.76-1.69 (m, 1 H), 1.66-1.51
(m, 4 H). APCI MSWz 291 [M + HT.

[3-(4-Fluor ophenyl)-1-methyl-1H-pyrazol-5-yljmethanol (73b). Hydrolysis of THP
ether72b with 4M HCI, using Procedure F, gavab (64%) as a white solid: mp 113-116;
H NMR [(CD3),S0] 6 7.80-7.74 (m, 2 H), 7.23-7.16 (m, 2 H), 6.58 (s, 1 H), 5.28%t5.5
Hz, 1 H), 4.51 (dJ = 5.5 Hz, 2 H), 3.82 (s, 3 H). APCI M&z 207 [M + HJ".

5-(Bromomethyl)-3-(4-fluor ophenyl)-1-methyl-1H-pyrazole (74b). Bromination of73b
with PBr, using Procedure G, gavéb (69%): mp 81-83C; *H NMR (CDCk) & 7.74-7.68
(m, 2 H), 7.10-7.04 (m, 2 H), 6.52 (s, 1 H), 4.49 (s, 2 H), 3.93 (s, 3 H). APQIWI869,
271 [M + HJ.

(6S)-6-{[ 3-(4-Fluor ophenyl)-1-methyl-1H-pyr azol-5-ylJmethoxy}-2-nitr 0-6,7-dihydr o-
5H-imidazo[2,1-b][1,3]oxazine (32). Reaction of alcohobl with 74b (1.0 equiv.) and NaH
(2 equiv.) in DMF, using Procedure A, ga82 (63%) as a white solid: mp 229-23C; *H
NMR [(CD3),S0] 8 8.01 (s, 1 H), 7.80-7.74 (m, 2 H), 7.23-7.17 (m, 2 H), 6.70 (s, 1 H), 4.76
(d,J=12.6 Hz, 1 H), 4.71 (dl= 12.6 Hz, 1 H), 4.68 (d = 12.0, 2.0 Hz, 1 H), 4.48 (d,=

12.0 Hz, 1 H), 4.30-4.20 (m, 3 H), 3.77 (s, 3 H). AnalkGeFNsO,) C, H, N.
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1-Methyl-5-[(tetr ahydr o-2H-pyran-2-yloxy)methyl]-3-[4-(trifluor omethoxy)phenyl]-
1H-pyrazole (72c). Reaction of alkyn&0 with 1-iodo-4-(trifluoromethoxy)benzen&ic),
methylhydrazine and CO, using Procedure E, g&e€64%) as a brown solid: mp 40-4¢;
'H NMR (CDCH) 6 7.78 (d,J = 8.8 Hz, 2 H), 7.21 (d] = 8.0 Hz, 2 H), 6.51 (s, 1 H), 4.75 (d,
J=12.8 Hz, 1 H), 4.69 (] = 3.3 Hz, 1 H), 4.57 (d] = 12.8 Hz, 1 H), 3.94 (s, 3 H), 3.91-
3.84 (m, 1 H), 3.60-3.53 (m, 1 H), 1.88-1.68 (m, 2 H), 1.66-1.50 (m, 4 H). APGZIS57
[M + H]".

{1-Methyl-3-[4-(trifluor omethoxy)phenyl]-1H-pyrazol-5-yl}methanol (73c). Hydrolysis
of THP ether72c with 4M HCI, using Procedure F, gav8c (38%) as a white solid: mp 91-
93°C; *H NMR [(CD3),S0] 6 7.86 (d,J = 8.9 Hz, 2 H), 7.36 (d] = 8.9 Hz, 2 H), 6.64 (s, 1
H), 5.30 (tJ = 5.2 Hz, 1 H), 4.52 (d] = 5.2 Hz, 2 H), 3.84 (s, 3 H). APCI M&z 273 [M +
H]™.

5-(Bromomethyl)-1-methyl-3-[4-(trifluor omethoxy)phenyl]-1H-pyrazole (74c).
Bromination of73c with PB#, using Procedure G, gavédc (85%) as a white solid: mp 70-71
°C; H NMR (CDCk) & 7.76 (d,J = 8.9 Hz, 2 H), 7.22 (d] = 8.9 Hz, 2 H), 6.55 (s, 1 H),
4.50 (s, 2 H), 3.94 (s, 3 H). APCI M8z 335, 337 [M + HI.

(65)-6-({1-M ethyl-3-[4-(trifluor omethoxy)phenyl]-1H-pyr azol-5-yl}methoxy)-2-nitr o-
6,7-dihydro-5H-imidazo[2,1-b][1,3]oxazine (33). Reaction of alcohobl with 74c (1.0
equiv.) and NaH (2 equiv.) in DMF, using Procedure A, da8é18%) as a white solid: mp
178-179°C; *H NMR [(CD3),S0] & 8.02 (s, 1 H), 7.85 (dl = 8.9 Hz, 2 H), 7.36 (d] = 8.9
Hz, 2 H), 6.76 (s, 1 H), 4.77 (d,= 12.6 Hz, 1 H), 4.72 (d] = 12.6 Hz, 1 H), 4.69 (d] =
12.1, 2.3 Hz, 1 H), 4.48 (d} = 11.8 Hz, 1 H), 4.32-4.21 (m, 3 H), 3.79 (s, 3 H). Anal.
(C18H16F3Ns0s) C, H, N.

Ethyl 5-amino-1-(4-fluorophenyl)-1H-pyrazole-4-carboxylate (77b) (Scheme 4).

Reaction of ethyl (B)-2-cyano-3-ethoxy-2-propenoat@5j with 4-fluorophenylhydrazine
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hydrochloride 6b) in ag AcOH, using Procedure H, gavéb (75%) as tan needles: mp
150-151°C; *H NMR [(CD3),S0] 8 7.69 (s, 1 H), 7.59-7.53 (m, 2 H), 7.40-7.33 (m, 2 H),
6.29 (br s, 2 H), 4.22 (d,= 7.1 Hz, 2 H), 1.27 (t) = 7.1 Hz, 3 H). APCI MSWz 250 [M +
H]™.

Ethyl 1-(4-fluorophenyl)-1H-pyrazole-4-carboxylate (78b). Deamination of77b with
isoamyl nitrite, using Procedure |, gaX@b (90%) as white needles: mp (EtOH) 120-222
H NMR [(CD5),SO] 8 9.06 (s, 1 H), 8.13 (s, 1 H), 7.99-7.94 (m, 2 H), 7.41-7.34 (m, 2 H),
4.27 (q,d= 7.1 Hz, 2 H), 1.31 ( = 7.1 Hz, 3 H). APCI MSWz 235 [M + H[".

[1-(4-Fluor ophenyl)-1H-pyr azol-4-ylJmethanol (79b). Reduction of78b with LiAIH 4 in
Et,O, using Procedure J, gavé®b (62%) as a white solid: mp 84-8&; 'H NMR
[(CD3),S0]6 8.33 (s, 1 H), 7.85-7.79 (m, 2 H), 7.66 (s, 1 H), 7.35-7.28 (m, 2 H), 4.95 (t,
5.3 Hz, 1 H), 4.44 (d] = 5.3 Hz, 2 H). APCI MSn/z 193 [M + HT.

4-(Bromomethyl)-1-(4-fluor ophenyl)-1H-pyrazole (80b). Bromination of79b with PBr
(0.5 equiv.) for 2 h, using Procedure G, gave crd@te (12%) as a white solid, which was
used directly in the next stefld NMR (CDCk) 8 7.90 (s, 1 H), 7.72 (s, 1 H), 7.74-7.69 (m, 2
H), 7.18-7.12 (m, 2 H), 4.50 (s, 2 H). APCI M%z 255, 257 [M + HI.

(6S)-6-{[1-(4-Fluor ophenyl)-1H-pyr azol-4-yl|methoxy}-2-nitr 0-6,7-dihydr o-5H-
imidazo[2,1-b][1,3]oxazine (35). Reaction of alcohdbl with 80b (1.06 equiv.) and NaH (2
equiv.) in DMF, using Procedure A, ga86 (51%) as a white solid: mp 145-148; 'H
NMR [(CD5),SO] 5 8.46 (s, 1 H), 8.02 (s, 1 H), 7.85-7.78 (m, 2 H), 7.73 (s, 1 H), 7.3%(t,
8.8 Hz, 2 H), 4.66-4.55 (m, 3 H), 4.45 @= 11.9 Hz, 1 H), 4.25-4.18 (m, 3 H). Anal.
(C16H14FNsO4) C, H, N.

Ethyl  5-amino-1-[4-(trifluoromethoxy)phenyl]-1H-pyrazole-4-carboxylate  (77c).
Reaction of75 with 4-(trifluoromethoxy)phenylhydrazine hydrochloridé€) in ag AcOH,

using Procedure H, gav&c (94%) as tan flakes: mp 102-108; 'H NMR [(CDs),SO] &
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7.73 (s, 1 H), 7.68 (dl = 9.1 Hz, 2 H), 7.53 (d] = 9.1 Hz, 2 H), 6.41 (br s, 2 H), 4.22 (@,
= 7.1 Hz, 2 H), 1.27 (§ = 7.1 Hz, 3 H). APCI MS1/z 316 [M + HT".

Ethyl 1-[4-(trifluoromethoxy)phenyl]-1H-pyrazole-4-carboxylate (78c). Deamination of
77c with isoamyl nitrite, using Procedure |, gak&e (87%) as a white solid: mp 114-116;
'H NMR (CDCh) 6 8.38 (d,J = 0.5 Hz, 1 H), 8.10 (s, 1 H), 7.74 @= 9.1 Hz, 2 H), 7.34
(d,J= 9.1 Hz, 2 H), 4.35 (¢) = 7.1 Hz, 2 H), 1.38 () = 7.1 Hz, 3 H). APCI MSwz 301
[M + H]".

{1-[4-(Trifluoromethoxy)phenyl]-1H-pyrazol-4-yl}methanol (79c). Reduction of 78c
with LiAIH 4 in EtO, using Procedure J, gavéc (83%) as a white solid: mp 73-7€; *H
NMR (CDCL) & 7.91 (s, 1 H), 7.73-7.67 (m, 3 H), 7.31Jct 8.4 Hz, 2 H), 4.69 (d] = 5.5
Hz, 2 H), 1.57 (tJ = 5.5 Hz, 1 H). APCI MS/z 259 [M + HJ".

4-(Bromomethyl)-1-[4-(trifluor omethoxy)phenyl]-1H-pyrazole (80c). Bromination of
79c with PBr (1.0 equiv.) for 2 h, using Procedure G, g80e (81%) as a white solid: mp
50-51°C; *H NMR (CDCk) § 7.94 (d,J= 0.5 Hz, 1 H), 7.74 (s, 1 H), 7.69 @= 9.1 Hz, 2
H), 7.31 (dJ = 9.1 Hz, 2 H), 4.50 (s, 2 H). APCI M&z 321, 323 [M + H.

(6S)-2-Nitr 0-6-({1-[4-(trifluor omethoxy)phenyl]-1H-pyrazol-4-yl}methoxy)-6,7-
dihydro-5H-imidazo[2,1-b][1,3]oxazine (36). Reaction of alcohobl with 80c (1.0 equiv.)
and NaH (1.5 equiv.) in DMF, using Procedure A, ga&€71%) as a white solid: mp 150-
151°C; *H NMR [(CD5),S0] 8 8.53 (s, 1 H), 8.02 (s, 1 H), 7.93 (t= 9.1 Hz, 2 H), 7.77 (s,
1 H), 7.50 (dJ = 9.1 Hz, 2 H), 4.66-4.56 (m, 3 H), 4.46 (= 11.8 Hz, 1 H), 4.26-4.20 (m,
3 H). Anal. (G/H14FsNsOs) C, H, N.

Ethyl 1-(4-fluorophenyl)-1H-pyrazole-3-carboxylate (84b) (Scheme 4). Cycloaddition
of ethyl 2-chloro[(4-fluorophenyl)hydrazono]ethanda(83b) and bicyclo[2.2.1]hepta-2,5-
diene in toluene, followed by retro Diels-Alder reaction in rafigxylenes, using Procedure

L, gaved4b (67%) as a cream solid: mp 108-1°10) *H NMR (CDCk) & 7.86 (d,J = 2.5 Hz,
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1 H), 7.74-7.68 (m, 2 H), 7.20-7.13 (m, 2 H), 6.99Xd, 2.5 Hz, 1 H), 4.44 (q] = 7.1 Hz, 2
H), 1.42 (t,J = 7.1 Hz, 3 H). APCI MS/z 235 [M + HJ".

[1-(4-Fluor ophenyl)-1H-pyrazol-3-ylJmethanol (85b). Reduction of84b with LIAIH 4 in
Et,0, using Procedure Mjave85b (67%) as white flakes: mp 71-72; *H NMR (CDCk) &
7.80 (d,J = 2.4 Hz, 1 H), 7.64-7.57 (m, 2 H), 7.17-7.08 (m, 2 H), 6.49 2.4 Hz, 1 H),
4.78 (d,J= 5.9 Hz, 2 H), 2.02 () = 5.9 Hz, 1 H). APCI MSWz 193 [M + H[".

3-(Bromomethyl)-1-(4-fluor ophenyl)-1H-pyrazole (86b). Bromination of85b with PBr
(1.0 equiv.) for 17 h, using Procedure G, g&6k (78%) as a white solid: mp 71-78; *H
NMR (CDCk) & 7.79 (d,J = 2.5 Hz, 1 H), 7.65-7.59 (m, 2 H), 7.18-7.11 (m, 2 H), 6.52 (d,
= 2.5 Hz, 1 H), 4.56 (s, 2 H). APCI M&z 255, 257 [M + H].

(6S)-6-{[1-(4-Fluor ophenyl)-1H-pyr azol-3-yl|methoxy}-2-nitr 0-6,7-dihydr o-5H-
imidazo[2,1-b][1,3]oxazine (38). Reaction of alcohobl with 86b (1.0 equiv.) and NaH (1.5
equiv.) in DMF, using Procedure A, ga88 (89%) as a white solid: mp 161-168; 'H
NMR [(CD3),S0]5 8.42 (d,J= 2.5 Hz, 1 H), 8.02 (s, 1 H), 7.87-7.80 (m, 2 H), 7.37-7.30 (m,
2 H), 6.51 (dJ = 2.5 Hz, 1 H), 4.73-4.62 (m, 3 H), 4.47 (tk 11.8 Hz, 1 H), 4.30-4.20 (m,
3 H). Anal. (GeH14FNsO4) C, H, N.

Ethyl 2-chlorof[4-(trifluoromethoxy)phenyl]hydrazono}ethanoate (83c). Reaction of 4-
(trifluoromethoxy)benzenediazonium tetrafluorobotd&2c) and ethyl 2-chloroacetoacetate
(81) in ag. pyridine, using Procedure K, ga8e (82%) as pale orange needles: mp 128-130
°C; 'H NMR [(CD5);SO] 6 10.68 (s, 1 H), 7.43 (d,= 9.2 Hz, 2 H), 7.34 (d] = 9.2 Hz, 2
H), 4.30 (tJ = 7.1 Hz, 2 H), 1.30 (¢] = 7.1 Hz, 3 H). APCI MSn/z 309, 311 [M - H].

Ethyl 1-[4-(trifluoromethoxy)phenyl]-1H-pyrazole-3-carboxylate (84c). Cycloaddition
of 83c and bicyclo[2.2.1]hepta-2,5-diene in toluene, followed by retro DialleAleaction in
refluxing xylenes, using Procedure L, gade (79%) as a white solid: mp 76-7&; H

NMR (CDCk) § 7.91 (d,J = 2.5 Hz, 1 H), 7.79 (d] = 8.9 Hz, 2 H), 7.33 (d] = 8.9 Hz, 2
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H), 7.00 (d,J = 2.5 Hz, 1 H), 4.44 (q] = 7.1 Hz, 2 H), 1.43 () = 7.1 Hz, 3 H). APCI MS
m/z 301 [M + HJ.

{1-[4-(Trifluoromethoxy)phenyl]-1H-pyrazol-3-yl}methanol (85c). Reduction of 84c
with LiAIH 4 in EtO, using Procedure M, gadsc (96%) as a white solid: mp 53-5€; *H
NMR [(CD53),S0] 6 8.44 (d,J = 2.5 Hz, 1 H), 7.92 (d] = 8.5 Hz, 2 H), 7.48 (d] = 8.5 Hz,
2 H), 6.50 (dJ = 2.5 Hz, 1 H), 5.15 () = 5.8 Hz, 1 H), 4.51 (d] = 5.8 Hz, 2 H). APCI MS
m/z 259 [M + HJ".

3-(Bromomethyl)-1-[4-(trifluoromethoxy)phenyl]-1H-pyrazole (86¢c). Bromination of
85c with PBr (1.0 equiv.) for 17 h, using Procedure G, gébe (89%) as a white solid: mp
71-73°C; *H NMR (CDCLk) & 7.84 (d,J = 2.5 Hz, 1 H), 7.69 (d] = 9.1 Hz, 2 H), 7.31 (d]
= 9.1 Hz, 2 H), 6.54 (d] = 2.5 Hz, 1 H), 4.56 (s, 2 H). APCI M8z 321, 323 [M + H].

(6S)-2-Nitr 0-6-({1-[4-(trifluor omethoxy)phenyl]-1H-pyrazol-3-yl}methoxy)-6,7-
dihydro-5H-imidazo[2,1-b][1,3]oxazine (39). Reaction of alcohobl with 86¢ (1.1 equiv.)
and NaH (1.5 equiv.) in DMF, using Procedure A, ga2€78%) as a white solid: mp 103-
105°C; *H NMR [(CD5),S0] 6 8.50 (d,J = 2.5 Hz, 1 H), 8.01 (s, 1 H), 7.93 @z 9.1 Hz, 2
H), 7.49 (d,J = 9.1 Hz, 2 H), 6.54 (d) = 2.5 Hz, 1 H), 4.74-4.68 (m, 2 H), 4.65 (dt=
12.3, 2.4 Hz, 1 H), 4.47 (d,= 11.8 Hz, 1 H), 4.31-4.20 (m, 3 H). Anal.(814FsNsOs) C,
H, N.

4-[5-({[(6S)-2-Nitr 0-6,7-dihydr o-5H-imidazo[ 2,1-b][ 1,3] oxazin-6-yl]oxy}methyl)-3-
isoxazolyl]benzonitrile (41) (Scheme 5). Reaction of (&)-2-nitro-6-(2-propynyloxy)-6,7-
dihydro-H-imidazo[2,1b][1,3]oxazine 88) with 4-cyanoN-hydroxybenzenecarboximidoyl
chlorid€ (89b) and E$N in THF, using Procedure N, ga¥d (67%) as a white solid: mp
237-239°C; *H NMR [(CD5),SO] & 8.07 (d,J = 8.6 Hz, 2 H), 8.04 (s, 1 H), 7.99 (#=8.6

Hz, 2 H), 7.19 (s, 1 H), 4.92 (d,= 14.4 Hz, 1 H), 4.88 (d] = 14.4 Hz, 1 H), 4.69 (dt] =
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12.1, 2.2 Hz, 1 H), 4.50 (d,= 12.0 Hz, 1 H), 4.37-4.22 (m, 3 H). Anal{813Ns0s) C, H,
N.

(6S)-6-{[3-(4-Fluor ophenyl)-5-isoxazolyl]methoxy}-2-nitro-6,7-dihydr o-5H-
imidazo[2,1-b][1,3]oxazine (42). Reaction of alkyne 88 with  4-fluoroiN-
hydroxybenzenecarboximidoyl chlorftig89c) and E4N in THF, using Procedure N, ga¥2
(67%) as a white solid: mp 151-158; *H NMR [(CD5),S0] 8 8.04 (s, 1 H), 7.96-7.89 (m, 2
H), 7.39-7.31 (m, 2 H), 7.06 (s, 1 H), 4.89 Jd; 14.4 Hz, 1 H), 4.85 (d] = 14.4 Hz, 1 H),
4.69 (dt,J = 12.1, 2.2 Hz, 1 H), 4.50 (dl = 12.0 Hz, 1 H), 4.37-4.21 (m, 3 H). Anal
(C1¢H13FN4Os) C, H, N.

(6S)-2-Nitr 0-6-({3-[4-(trifluor omethoxy)phenyl]-5-isoxazolyl} methoxy)-6,7-dihydr o-
5H-imidazo[2,1-b][1,3]oxazine (43). Reaction of alkyne 88 with N-hydroxy-4-
(trifluoromethoxy)benzenecarboximidoyl chlorfd@9d) and EN in THF, using Procedure
N, gaved3 (48%) as a white solid: mp 161-163; 'H NMR [(CDs),S0] & 8.04 (s, 1 H), 8.00
(d,J= 8.9 Hz, 2 H), 7.52 (d] = 8.9 Hz, 2 H), 7.10 (s, 1 H), 4.91 @ 14.4 Hz, 1 H), 4.87
(d,J = 14.4 Hz, 1 H), 4.69 (dil = 12.1, 2.2 Hz, 1 H), 4.50 (d,= 12.0 Hz, 1 H), 4.37-4.23
(m, 3 H). Anal. (G/H13F3N4O¢) C, H, N.

(65)-6-{[3-(3-Fluor 0-4-methoxyphenyl)-5-isoxazolyl| methoxy}-2-nitr 0-6,7-dihydr o-
5H-imidazo[2,1-b][1,3]oxazine (44). Reaction of alkyne88 with 3-fluoro-N-hydroxy-4-
methoxybenzenecarboximidoyl chlorid@9) and EfN in THF, using Procedure N, gadé
(33%) as a white solid: mp 160-16€; *H NMR [(CDs),S0] 8 8.03 (s, 1 H), 7.73-7.65 (m, 2
H), 7.30 (tJ= 8.7 Hz, 1 H), 7.04 (s, 1 H), 4.87 @iz 14.4 Hz, 1 H), 4.84 (dl= 14.4 Hz, 1
H), 4.68 (dtJ = 12.1, 2.2 Hz, 1 H), 4.49 (d,= 12.0 Hz, 1 H), 4.36-4.22 (m, 3 H), 3.90 (s, 3
H). Anal. (G7/H1sFN4Og) C, H, N.

(6S)-6-{[ 3-(6-M ethoxy-3-pyridinyl)-5-isoxazolyl|methoxy}-2-nitr o-6,7-dihydr o-5H-

imidazo[2,1-b][1,3]oxazine (45). Reaction of alkyne88 with N-hydroxy-6-methoxy-3-
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pyridinecarboximidoyl chlorid® (89f) and E4N in THF, using Procedure N, ga¥B (77%)
as a white solid: mp 180-18Z; *H NMR [(CD3)»,S0] s 8.67 (ddJ = 2.4, 0.4 Hz, 1 H), 8.15
(dd,J = 8.7, 2.5 Hz, 1 H), 8.04 (s, 1 H), 7.07 (s, 1 H), 6.96 Jdd 8.7, 0.6 Hz, 1 H), 4.89 (d,
J=14.1 Hz, 1 H), 4.85 (d] = 14.1 Hz, 1 H), 4.69 (df] = 12.0, 2.3 Hz, 1 H), 4.50 (d,=
11.9 Hz, 1 H), 4.37-4.22 (m, 3 H), 3.92 (s, 3 H). AnalekGsNsOg) C, H, N.

4-[4-({[(6S)-2-Nitr 0-6,7-dihydr o-5H-imidazo[ 2,1-b][ 1,3]oxazin-6-yl]oxy}methyl)-1H-
1,2,3-triazol-1-yl]benzonitrile (48) (Scheme 5). A mixture of alkyne88 (0.100 g, 0.448
mmol), 4-azidobenzamidk (93g) (0.77 g, 4.75 mmol), Cul (5 mg, 0.026 mmol) and
Cu(OAc) (5 mg, 0.028 mmol) in THF (5 mL) was stirred in a sealed tuts® &€ for 16 h.
The resulting mixture was partitioned between EtOAc and waler ofganic layer was dried
and evaporated, and then column chromatography of the residue using geadient(1:1
hexanes:EtOAc to EtOAc) gave crude 4-[4-(§&-nitro-6,7-dihydro-5-imidazo[2,1-
b][1,3]oxazin-6-ylJoxy}methyl)-H-1,2,3-triazol-1-yllbenzamide. This benzamide was
refluxed with trifluoroacetic anhydride (2 mL) in THF (2Qjrfor 2 h, and then the solvent
was removed. Column chromatography of the residue using gradienbnel(til
hexanes:EtOAc to EtOACc) gav8 (0.046 g, 28%) as a white solid: mp 233-285'H NMR
[(CD3),S0] 5 8.95 (s, 1 H), 8.14 (d,= 9.2 Hz, 2 H), 8.10 (d] = 9.2 Hz, 2 H), 8.03 (s, 1 H),
4.84 (d,J = 12.6 Hz, 1 H), 4.81 (d] = 12.6 Hz, 1 H), 4.68 (df] = 12.0, 2.2 Hz, 1 H), 4.49
(d,J= 11.4 Hz, 1 H), 4.35-4.21 (m, 3 H). Anal..8:3N;0,) C, H, N.

(6S)-6-{[1-(4-Fluor ophenyl)-1H-1,2,3-triazol-4-yl|methoxy}-2-nitr 0-6,7-dihydr o-5H-
imidazo[2,1-b][1,3]oxazine (49). Reaction of alkyné8 with 1-azido-4-fluorobenzen®3c)
(1.05 equiv.) in THF, using Procedure O, gd9€31%) as a white solid: mp 200-202; *H
NMR [(CD3),S0] 6 8.77 (s, 1 H), 8.02 (s, 1 H), 7.96-7.90 (m, 2 H), 7.48-7.42 (m, 2 H), 4.82
(d,J=12.5 Hz, 1 H), 4.77 (dl = 12.5 Hz, 1 H), 4.68 (dfl = 12.0, 2.2 Hz, 1 H), 4.49 (dd,

= 11.9, 0.8 Hz, 1 H), 4.34-4.21 (m, 3 H). Anal;48:5FNsOs) C, H, N.
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(6S)-2-Nitro-6-({1-[4-(trifluor omethoxy)phenyl]-1H-1,2,3-triazol-4-yl} methoxy)-6, 7-
dihydro-5H-imidazo[2,1-b][1,3]oxazine (50). Reaction of alkyne88 with 1-azido-4-
(trifluoromethoxy)benzerté (93d) (1.2 equiv.) in THF, using Procedure O, g&0g71%) as
a white solid: mp 143-146C; 'H NMR [(CDs),S0] 5 8.84 (s, 1 H), 8.05-8.01 (m, 3 H), 7.62
(d,J= 8.3 Hz, 2 H), 4.83 (d] = 12.5 Hz, 1 H), 4.79 (d,= 12.5 Hz, 1 H), 4.68 (dfl = 12.0,
2.2 Hz, 1 H), 4.49 (d] = 12.0 Hz, 1 H), 4.35-4.22 (m, 3 H). Anal.18:5:N¢Os) C, H, N.

(6S)-6-{[1-(3-Fluor o-4-methoxyphenyl)-1H-1,2,3-triazol-4-yl]methoxy}-2-nitr 0-6,7-
dihydro-5H-imidazo[2,1-b][1,3]oxazine (51). Reaction of alkyn®&8 with 4-azido-2-fluoro-
1-methoxybenzert2 (93¢) (1.2 equiv.) in THF, using Procedure O, g&leg73%) as a white
solid: mp 190-192C; *H NMR [(CD3),S0] 6 8.74 (s, 1 H), 8.03 (s, 1 H), 7.83 (dds 12.1,
2.2 Hz, 1 H), 7.72-7.67 (m, 1 H), 7.37 Jt= 9.1 Hz, 1 H), 4.81 (d] = 12.6 Hz, 1 H), 4.77
(d,J= 12.6 Hz, 1 H), 4.67 (dfl = 12.0, 2.1 Hz, 1 H), 4.48 (dd,= 12.0, 0.8 Hz, 1 H), 4.34-
4.21 (m, 3 H), 3.91 (s, 3 H). Anal. {§81:5FN¢Os) C, H, N.

(65)-6-{[1-(6-M ethoxy-3-pyridinyl)-1H-1,2,3-triazol-4-yl]methoxy}-2-nitr 0-6,7-
dihydro-5H-imidazo[2,1-b][1,3]oxazine (52). Reaction of alkyne88 with 5-azido-2-
methoxypyridiné* (93f) (2.0 equiv.) in THF, using Procedure O, g&2(72%) as a white
solid: mp 182-184C; *H NMR [(CD5),S0] & 8.74 (s, 1 H), 8.66 (dl = 2.7 Hz, 1 H), 8.19
(dd,J = 8.9, 2.8 Hz, 1 H), 8.03 (s, 1 H), 7.04 (dck 8.9, 0.4 Hz, 1 H), 4.83 (d,= 12.5 Hz,
1 H), 4.79 (dJ = 12.5 Hz, 1 H), 4.68 (dfl = 12.0, 2.2 Hz, 1 H), 4.49 (d,= 12.0 Hz, 1 H),
4.35-4.22 (m, 3 H), 3.93 (s, 3 H). Anal.;(8:sN;Os) C, H, N.

2-[(4-Fluor ophenyl)hydrazono]pr opanedial dioxime (96c) (Scheme 6). Condensation of
4-fluorophenylhydrazine hydrochlorid85c) and 2-oxopropanedial dioxitte(94) in EtOH,
using Procedure P, ga®éc (78%) as a yellow solid: mp 134-13C; *H NMR [(CDs),CO)
§ 12.03 (s, 1 H), 11.09 (s, 1 H), 10.27 (s, 1 H), 8.37 (s, 1 H), 7.83 (s, 1 H), 7.25-7.19 (m, 2

H), 7.12-7.06 (m, 2 H). APCI M8Vz 225 [M + HJ".
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2-(4-Fluor ophenyl)-2H-1,2,3-triazole-4-car baldehyde (97c). Acetylation of 96¢c with
Ac0, followed by reaction with GEOs in THF, and then with paraformaldehyde in 2M
HCI, using Procedure Q, ga®9&c (67%) as a white solid: mp 81-88; *H NMR (CDCk) &
10.21 (s, 1 H), 8.25 (s, 1 H), 8.16-8.10 (m, 2 H), 7.26-7.19 (m, 2 H). APQZI$90 [M -
H]".

[2-(4-Fluor ophenyl)-2H-1,2,3-triazol-4-yllmethanol (98c). Reduction o®7c with NaBH,
in MeOH, using Procedure R, ga®8c (97%) as white flakes: mp0-91 °C; ‘H NMR
(CDCl) 8 8.05-7.99 (m, 2 H), 7.77 (s, 1 H), 7.20-7.14 (m, 2 H), 4.87 &,6.0 Hz, 2 H),
1.96 (t,J = 6.0 Hz, 1 H). APCI MSz 194 [M + HJ.

4-(Bromomethyl)-2-(4-fluor ophenyl)-2H-1,2,3-triazole (99c). Bromination of98c with
PBr; for 15 h, using Procedure G, ga®@c (67%) as a white solid, which was used directly
in the next step: mp 52-5%; 'H NMR (CDCk) & 8.05-7.99 (m, 2 H), 7.80 (s, 1 H), 7.20-
7.14 (m, 2 H), 4.59 (s, 2 H).

(65)-6-{[2-(4-Fluor ophenyl)-2H-1,2,3-triazol-4-yl|methoxy}-2-nitr 0-6,7-dihydr o-5H-
imidazo[2,1-b][1,3]oxazine (55). Reaction of alcohobl with 99¢c (1.0 equiv.) and NaH (2
equiv.) in DMF, using Procedure A, gaBb (93%) as a white solid: mp 170-17C; *H
NMR [(CD3),S0] 5 8.08 (s, 1 H), 8.05-7.99 (m, 3 H), 7.44-7.37 (m, 2 H), 4.86 &, 12.7
Hz, 1 H), 4.82 (d) = 12.7 Hz, 1 H), 4.69 (dfl = 12.1, 2.4 Hz, 1 H), 4.49 (d,= 12.0 Hz, 1
H), 4.36-4.22 (m, 3 H). Anal. (@H15FNO,) C, H, N.

2-{[4-(Trifluoromethoxy)phenyl]hydrazono}propanedial dioxime (96d). Condensation
of 4-(trifluoromethoxy)phenylhydrazin®%d) and 2-oxopropanedial dioximé4) in EtOH,
using Procedure P, ga®9éd (76%) as bronze flakes: mp 132-1%5 *H NMR [(CD3),CO) &

12.09 (s, 1 H), 11.17 (s, 1 H), 10.36 (s, 1 H), 8.38 (s, 1 H), 7.84 (s, 1 H), 7.32-7.26 (m, 4 H).

APCI MSmz 291 [M + HT.
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2-[4-(Trifluoromethoxy)phenyl]-2H-1,2,3-triazole-4-car baldehyde (97d). Acetylation of
96d with Ac,0, followed by reaction with GEOz in THF, and then with paraformaldehyde
in 2M HCI, using Procedure Q, ga®&d (46%) as a pale yellow solid: mp 49-50; *H
NMR (CDCh) § 10.22 (s, 1 H), 8.27 (s, 1 H), 8.20 §ds 9.2 Hz, 2 H), 7.39 (d] = 9.2 Hz, 2
H). APCI MSm/z 256 [M - HJ.

{2-[4-(Trifluoromethoxy)phenyl]-2H-1,2,3-triazol-4-yl}methanol (98d). Reduction of
97d with NaBH, in MeOH, using Procedure R, ga98d (90%) as a white solid: mp 43-45
°C;'H NMR (CDCk) & 8.09 (d,J = 9.2 Hz, 2 H), 7.80 (s, 1 H), 7.32 (di= 9.2, 0.8 Hz, 2
H), 4.88 (d,J = 6.0 Hz, 2 H), 1.93 (= 6.0 Hz, 1 H). APCI MSn/z 258 [M - H].

4-(Bromomethyl)-2-[4-(trifluor omethoxy)phenyl]-2H-1,2,3-triazole (99d). Bromination
of 98d with PBg; for 15 h, using Procedure G, ga®@d (45%) as a white solid, which was
used directly in the next step: mp 4142 'H NMR (CDCk) & 8.09 (d,J = 9.1 Hz, 2 H),
7.83 (s, 1 H), 7.33 (dl= 9.1 Hz, 2 H), 4.59 (s, 2 H).

(6S)-2-Nitro-6-({2-[4-(trifluor omethoxy)phenyl]-2H-1,2,3-triazol-4-yl} methoxy)-6, 7-
dihydro-5H-imidazo[2,1-b][1,3]oxazine (56). Reaction of alcohdbl with 99d (1.0 equiv.)
and NaH (1.5 equiv.) in DMF, using Procedure A, ge&€79%) as a white solid: mp 157-
159°C; 'H NMR [(CD3),S0] 5 8.13 (s, 1 H), 8.10 (d, = 9.1 Hz, 2 H), 8.02 (s, 1 H), 7.57 (d,
J=9.1Hz, 2 H), 4.88 (dl = 12.7 Hz, 1 H), 4.84 (d, = 12.7 Hz, 1 H), 4.69 (df = 12.0, 2.4
Hz, 1 H), 4.49 (dJ = 12.0 Hz, 1 H), 4.36-4.22 (m, 3 H). Anal.18:137sNeOs) C, H, N.

Methyl 2-(4-fluorophenyl)-2H-tetr aazole-5-car boxylate (101c) (Scheme 6). Reaction of
2-[(4-fluorophenyl)hydrazono]ethanoic atid(100c) with 2-azido-1,3,5-tribromobenzelie
in NaOEt/EtOH, followed by esterification with diazomethane, uSiracedure S, gavi®lc
(40%) as a white solid: mp 119-12Q; *H NMR (CDCk) & 8.24-8.18 (m, 2 H), 7.37-7.26

(m, 2 H), 4.10 (s, 3 H). APCI MBVz 223 [M + HT.
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[2-(4-Fluor ophenyl)-2H-tetr aazol-5-yljmethanol (102c). Reduction ofl01c with LiAIH 4
(2.0 equiv.) in BIO at 0°C for 1 h, using Procedure M, gal@2c (77%) as a white solid: mp
100-102°C; *H NMR (CDCh) § 8.15-8.09 (m, 2 H), 7.29-7.22 (m, 2 H), 5.05J&; 6.5 Hz,
2 H), 2.36 (tJ = 6.5 Hz, 1 H). APCI MSWz 195 [M + HJ".

5-(Bromomethyl)-2-(4-fluor ophenyl)-2H-tetraazole (103c). Bromination of 102c with
PBr;, using Procedure G, gad®3c (28%) as a pale brown solid: mp 40-4; 'H NMR
(CDCl) & 8.14-8.09 (m, 2 H), 7.28-7.22 (m, 2 H), 4.70 (s, 2 H). APCInM8257, 259 [M +
H]™.

(6S)-6-{[2-(4-Fluor ophenyl)-2H-tetr aazol-5-yl] methoxy}-2-nitr 0-6,7-dihydr o-5H-
imidazo[2,1-b][1,3]oxazine (59). Reaction of alcohdbl with 103c (1.0 equiv.) and NaH (1.5
equiv.) in DMF, using Procedure A, gaBé (88%) as a white solid: mp 150-15¢; H
NMR [(CD3),S0] 6 8.15-8.09 (m, 2 H), 8.03 (s, 1 H), 7.55-7.48 (m, 2 H), 5.08 &,13.2
Hz, 1 H), 5.04 (d) = 13.2 Hz, 1 H), 4.71 (dfl = 12.1, 2.5 Hz, 1 H), 4.51 (d,= 12.1 Hz, 1
H), 4.44-4.41 (m, 1 H), 4.33 (df,= 13.7, 2.0 Hz, 1 H), 4.26 (dd,= 13.6, 3.2 Hz, 1 H).
Anal. (CiH1,FN;O4) C, H, N.

Methyl 2-[4-(trifluoromethoxy)phenyl]-2H-tetr aazole-5-carboxylate (101d). Reaction
of 2-{[4-(trifluoromethoxy)phenyl]hydrazono}ethanoic atid(100d) with 2-azido-1,3,5-
triboromobenzene in NaOEt/EtOH, followed by esterification withzalmethane, using
Procedure S, gavi91d (70%) as white flakes: mp 83-88; 'H NMR (CDCk)  8.27 (d,J =
9.1 Hz, 2 H), 7.45 (d] = 9.1 Hz, 2 H), 4.11 (s, 3 H). APCI M&z 289 [M + H[".

{2-[4-(Trifluoromethoxy)phenyl]-2H-tetraazol-5-yl}methanol  (102d). Reduction of
101d with LiAIH 4 (2.0 equiv.) in BXO at 0°C for 1 h, using Procedure M, gat@2d (69%)
as a white solid: mp 71-7Z; *H NMR (CDCk) 6 8.19 (d,J = 9.1 Hz, 2 H), 7.41 (d]= 9.1

Hz, 2 H), 5.06 (dJ = 6.4 Hz, 2 H), 2.30 (1 = 6.4 Hz, 1 H). APCI MS/z 261 [M + H.
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5-(Bromomethyl)-2-[4-(trifluoromethoxy)phenyl]-2H-tetr aazole (103d). Bromination of
102d with PBE, using Procedure G, gad®3d (80%) as a white solid: mp 43-48; 'H
NMR (CDCL) 6 8.20 (d,J = 9.2 Hz, 2 H), 7.44 (d] = 9.2 Hz, 2 H), 4.73 (s, 2 H). APCI MS
m/z 323, 325 [M + HJ.

(6S)-2-Nitr 0-6-({2-[4-(trifluoromethoxy)phenyl]-2H-tetr aazol-5-yl}methoxy)-6,7-
dihydro-5H-imidazo[2,1-b][1,3]oxazine (60). Reaction of alcohdbl with 103d (1.0 equiv.)
and NaH (1.5 equiv.) in DMF, using Procedure A, gé0€86%) as a white solid: mp 138-
140°C; *H NMR [(CD3),S0] 5 8.21 (dJ = 9.1 Hz, 1 H), 8.03 (s, 1 H), 7.67 @@= 9.1 Hz, 2
H), 5.09 (d,J = 13.3 Hz, 1 H), 5.05 (d] = 13.3 Hz, 1 H), 4.72 (df] = 12.1, 2.5 Hz, 1 H),
451 (d,J= 12.1 Hz, 1 H), 4.45-4.42 (m, 2 H), 4.33 (@t 13.7, 2.0 Hz, 1 H), 4.26 (dd=

13.6, 3.2 Hz, 1 H). Anal. (@H12FsN70s) C, H, N.
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Combustion analyses for the compounds of Table 1.

No | Formula Calculated Found
C H N C H N

9 Ci8H14F3N304S 50.82 | 3.32| 9.88 5097 3.26 9.98
10 | CigH1aN4O4S 56.54 | 3.69| 14.6% 56.62 3.54 1463
11 | Ci/H14FN3O4S 54.39| 3.76| 11.19 544y 3.80 11.10
12 | CigH14F3N3OsS 48.98 | 3.20f 9520 4938 320 9.2
13 | CigH16FN3OsS 53.33| 3.98| 10.37 53.56 4.03 10.28
14 | CygH15F2N30sS 51.06 | 3.57| 9.92] 51.19 3.58 10.p3
15 | Ci7H16N4OsS 52.57 | 4.15| 1443 5284 417 1431
16 | Ci7H13F3N4O4S 47.89| 3.07| 13.14 47.78 3.33 12.88
17 | C1/H13F3N4O4,S0.25H0 | 47.39 | 3.16| 13.00 47.41 3.14 12.88
18 | Ci6H13FN4O4S 51.06 | 3.48| 1489 51.24 3.73 14.90
19 | CieH13FNO4S 51.06 | 3.48| 1489 5135 3.70 1484
20 | Ci7H13F3N4O4S 47.89 | 3.07| 13.14 4796 3.05 13.17
21 | Ci7H13NsO4S 53.26 | 3.42| 18.27 529y 356 18.p1
22 | CigH13FN4O4S 51.06 | 3.48| 1489 51.08 3.7 1482
23 | Ci7H13F3N4OsS 46.16 | 2.96| 12.67 46.39 3.15 12.64
24 | Ci7H15FN4OsS 50.24 | 3.72| 13.79 50.21 391 131
25 | C16H15N505SH0 47.17 | 421 1719 4743 3.8 17.01
26 | CigH16F3N504-0.5H,0 50.00 | 3.96| 16.20 50.09 390 16.16
27 | C1gH16Ns04-0.5H,0 5552 | 440| 2158 55.78 4.4b 21.58
28 | C17H16FNsO4-0.75H,0 52.78 | 456| 18.10 52.84 474 17.92
29 | CygH16F3N505-0.5H,0 48.22 | 3.82| 15.624 48.44 392 15.7J1
30 | CigH18FNsO5-0.5H,0 5243 | 464 1698 5240 4060 16.42
31 | CigH16F3N504 51.07 | 3.81| 1654 51.14 3.80 16.66
32 | Ci7H16FN5O4 54.69 | 4.32| 18.76 54.70 440 18.68
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33 | C1gH16F3N505 49.21 | 3.67| 1594 4932 3.76 16.00
34 | C17H14F3N504 49.88 | 3.45| 17.11 498% 350 16.95
35 | CieH14FN5O4 53.48 | 3.93| 19.49 53.26 4.1p 19.45
36 | Ci7H14F3Ns0s 48.01 | 3.32| 16.47 48.01 3.2f 16.85
37 | C17H14F3N504 49.88 | 3.45| 17.11 4986 3.3 17.27
38 | C16H14FN5O4 53.48 | 3.93| 19.49 5349 383 19.44
39 | Ci7H14F3Ns0s 48.01 | 3.32| 16.47 48.10 3.19 16.h1
40 | Ci7H13F3N4Os 49.76 | 3.19| 13.65 4990 3.19 13.J1
41 | C17H13NsOs 55.59 | 3.57| 19.04 55.77 3.68 18.Y8
42 | C1eH13FN4Os 53.34 | 3.64| 1553 ©53.57 3.5 15.64
43 | C17H13F3N4Os 4790 | 3.07| 13.14 48.19 3.16 13.13
44 | C17H15FN4Og 5231 | 3.87| 1433 5246 4.0/ 14.28
45 | C16H15Ns0e 51.48 | 405 18.76 51.34 4.1p 18.53
46 | C15H1oFNsOs 49.87 | 3.35| 19.3§ 50.01 3501 19.43
47 | CieH13F3N6O4 46.84 | 3.19| 20.48 46.77 3.33 20.87
48 | C1eH13N704 52.32 | 3.57| 26.69 52.02 3.64 26.31
49 | C1sH13FNsO4 50.00 | 3.64| 23.33 50.06 3.80 23.19
50 | C1eH13F3NeOs 45.08 | 3.07| 19.71 4523 3.18 19.Y7
51 | C46H15FN6Os 49.23 | 3.87| 21.583 49.29 4.04 21.67
52 | CisH15N70s 48.26 | 4.05| 26.26 48.48 4.3 26.16
53 | C15H14aN6O4 52.63 | 4.12| 2455 52.86 4.14 24.75
54 | C16H13F3N6O4 46.84 | 3.19| 20.48 47.07y 3.31 20.68
55 | CisH13FNsO4 50.00 | 3.64| 23.33 50.26 3.8 23.45
56 | Ci6H13F3NeOs 45.08 | 3.07| 19.71 45.16 3.24 19.93
57 | C14H13N704 48.98 | 3.82| 28.56 49.72 4.00 28.65
58 | CisH12F3N704 43.80 | 2.94| 23.84 4368 3.06 23.Y1
59 | C14H12FN7O4 46.54 | 3.35| 27.14 46.74 3.56 27.28
60 | CisH12F3N7Os 42.16 | 2.83| 2293 42.4% 3.08 23.07
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Combustion analyses for new intermediates, in order of their appmearin the

Experimental Section.

No | Formula Calculated Found

C H N C H N
63 | C11H10BrN3O4S 36.68 | 2.80| 11.67 36.90 2.7 11.p4
88 | CoHoN3O4 48.43 | 4.06| 18.83 48.63 4.13 18.94
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