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1- (tert Butyl) 4 4- ﬂuorophenyl)lmldazole-s carbaldehyde (6): A solutien of g‘lyoxaldehyde
(40% aqueous, 2.4 mL 207 mmol) and t-BuNHz (4.36 mL 41.5 mmol) in THF (75 mL) was stirred at:
ambient temperature for 1 h, at which pomt the isonitrile 2 (3 g, 10.4 mmol) and piperazine (1.12 g, 13.0
vmmol) were added. The solutron was stirred an add1t10nal 18 h before IN. HCI (50 mL) was.added and'- ’
stirred for 2 h at 25.°C. Solid NaHCO; was -added until the pH was neutral, the solutlon was diluted wrth
TBME and water and the layers were separated The organic layer was concentrated in vacuo to dryness and
“the product was isolated (1.60 g, 63%) by srhca gel chromatography usmg hexane/EtOAc (3:1). The product.
- cyrstalhzed on standing: mp = 98 99 °C; IR (neat) 2720, 1700, 1650 cm’ lH NMR (300 MHz,; CDCl3) §
9.64 (1H, s), 7.89 (1H, s), _7.52 (2H, m), 7.09 (2H, t, ] = 8.7 Hz), 1.67 (9H; s); 1.3C NMR (75 MHz, CDCl;) &
1794, 163.3 (d, ] = 249 Hz), 159.0, _,140.3,' 131 6 (d,J =8 Hz), 129.1 (d, ] = 3 I-.I‘z),' 127.2, 115.5 (d, J = 22
Hz), 58:8, 29.5; Anal. Calcd for Ci:HsN,OF: C, 68.3; H,6.1;N, 11.4. Found C, 68.3; H, 6.1; N, 11.3..

o [4-(4-Flu'or0phenyl);1-methylimidaZOI;é-yl]methan-l-ol (7): A solution of glycolaldehyde dimer
(1. 0 g, 8.3 mmol) and MeNHz (40% aqueous, 1.91 mL 222 mmol) in THF (50 mL) was stlrred at amblent
temperature for 30 min, at whrch pomt the isonitrile 2 321 g, 11.1 mmol) -and p1perazme (143 g, 16.6
mmol) were added ‘The solutlon was, st1rred an addltlonal 18 h, diluted with EtOAc and water and the layers
were separated. Because a srgmﬁcant amount of material did not dissolve, the solutron was ﬁltered and the
filter cake was rrnsed with EtOAc and set aside (1.4 g). The orgamc layer and rinse were combmed and the
_aqueous layer was separated The aqueous layer was extracted again with EtOAc the orgamc layers were

combined and washed with water: The organic layer was concentrated in vacuo to dryness and the residue
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was slurried in EtOAc The crystalllzed matenal (O 5 g) and the filter cake from above were both found to
be clean product and were combined (1.9 g 83%) as a whlte sohd IR (neat) 3516 1219 em™; 'H NMR
(3OOMHz DMSO-dq) & 769(2H m) 7.64, (lH s), 722(2H t, J 88Hz) 526(1H t,J= 52Hz) 4.52
(2H d, 7= 5 2 Hz), 3.67 (3H, s); e NMR (75 MHz, DMSO de) O 160 9 (d I =243 Hz) 137.8, 137. 6
131 6, 128. 4 d,J=17. 9Hz), 127.5, 115 0(d,J= 21. 2HZ) 51. 7,31.1; Anal. Calcd for C;H;1N;OF: C, 64. 1
H54N136 FoundC637H54N133 ’ ' ' '

Ethyl 4- (3 4- dlchlorophenyl) -1- (3-pyrldylmethyl)lmldazole-S carboxylate (8) A solution of

ethyl glyoxylate (50% in toluene, 1. 75 mL 8.82 mmol) and 3- (ammomethyl)pyrldme (1.11 g, 10.3 mmol) in

~ THF (50 mL) was stirred at ambient temperature for 5 h, at which point the’ isonitrile 2b (2.0 g, 5.88 mmol)
and piperazine (0.74 g, 8.8 mmol) were added. ‘The solution was stirred an additional 18 h, diluted'with-' |
EtOAc and water and the layers were separated The. orgamc layer was washed with water, concentrated in
vacuo and subjected to silica gel chromatography with EtOAc to give 1. 2 g (54%) of the product as a yellow
oil: IR (neat) 1704 1594, 1209 cml lH NMR (300 MHz, CDC13) § 8.49 (2H, m, 7.75 (1H,d, T = 2. O Hz),

+7.69 (1H, s) 7.49 (1H, dd, J = 2.0, 84Hz) 7.44 (1H, m), 7.38 (1H, d, J = 84Hz) 7.23 (1H, m), 550(2H _
s) 4.13 (2H, q,J~7 1 Hz), 1.12 (3H, t, J”71 Hz); 13CNMR(?S MHz, CDCI;) & 160.0, 1494 148.6,
147. 1, 141. 1, 1349, 134.1, 132 1, 132.0, 131. 6 1295 128.9, 123.7, 118. 7, 61.0, 48.5, 13 7; HRMS calc’d
for C13H15N302C12 375. 0541 found 375 0540

2- Methoxy-l -[1-methyl-S- (2 methylpropyl)lmldazol 4-yl]benzene (9): - - A solution of

| 1sova1eraldehyde (0.22 mL, 2.09 mmol) and MeNH; (40% aqueous 0.21 mL, 2. 5 mmol) in DMF (15 mL)A
was stirred for 1h before addmg TosMIC reagent 2c¢ (0. 5 o '1.66 mmol) and K2C03 (029 g, 2.08 mmol).
After 18 h, water and TBME were added-and the layers,were separated. The organics were washed with
water and hrine and concentrated in vacuo. After silica gei ‘chromatography using EtOAc the product was v
1solated (O 25 g, 62%) as an oil Wthh sohdrﬁed on standmg mp = 53-56 °C; IR (KBr) 2951, 1506, 1238,
758 cm’! lH NMR (300 MHz CDC13) 8 7.41 (1H s), 7. 31 (lH dd J 1. 7 7.5 Hz) 7.19 (1H, m), 6. 89
(1H, m), 6.83 (1H, d, J = 8.1 Hz), 370(3H s) 3.47 (3H, s), 242(2H d J= 74Hz) 158(1H m), 065 (6H

~ d;J=6.7Hz); 3C NMR (75 MHz, CDC13) ) 1569 1366 1357 131 7 128.7, 1283 125.0, 1204 1109 |

- 55.3,32. 6 31.7,28. 4 22. 2 HRMS calc’d for C15H20N20 244 1576 found 244.1575. '
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1- Ethyl -4- (4 ﬂuorophenyl) S-mdol -3-ylimidazole (10) To a 100 mL flask was added 50. ’mL
- MeOH, indole-3- carboxaldehyde (1.25 g 8.64 mmol) and EtNHz (70% aqueous “solution, 2. 25 mL; 27.6
mmol). After stirring for 48 h at ambient temperature isonitrile 2 (2 0 g, 6.91 mmol) and prperazme (0 89 g,
10. 4 mmol) were added and the solutlon was stirred an addltlonal 7h. Water and EtOAc were added and the .
- layers were separated The organic layer was washed with water and brme and concentrated After s1hca gel .
chromatography using EtOAc:MeOH (l9 1), the product Was obtarned as a whrte solid (1. 03 g, 49%) mp = =
185-187°C; IR (KBr) 3428 3104, 2975, 1493 cm’; 'H NMR (300 MHZ DMSO-dg) & 11.57 (lH S), 7 90‘
(lH s), 7.56 (1H, d, J = 2.5 Hz), 7.47 (3H, m), 7.12 (2H, m), 6.94 (3H m), 3.75 (2H, q, T =72 Hz) 1. lO‘,“‘-
"(3H, t, ] = 7.2 Hz); 13C NMR (75 MHz, DMSO-dg) 3 160.4- (d J =241 ‘Hz), 136.9,-136.7, 136 2 131. 8,
'1269(d J=17.7Hz), 126.3, 1216 121.1, 119.5, 118.5, 1145(d 1=21 Hz), 111.9, 1033 395 163 Anal. -
.CalcdforC19H16N3F C, 74.7; H, 53 N 138 FoundC 746 H 55 N; 13.7. ' |

4 [1 3- Hydroxypropyl) 4 4- methoxyphenyl)lmldazol— -yl]phenol (11) A 'solution Aof 4-. -
hydroxyphenol (1.0 g, 8.2 mmol) and 3- ammo -1-propanol (0. 62 g, 8.2 mmol) in ‘MeOH (30 mL) was strrred
at ambient temperature for 2.5 h at whrch pornt the 1somtrlle 2d (1. 64 g, 5.5 mmol) and prperazme (0.7 g,

‘ .‘ 8.2 mmol) were added The solutlon was stirred an addltlonal 18 h dlluted with EtOAc and water and the
layers were separated. The organic layer was concentrated in vacuo and the residue was drssolved ina .
minimum amount of EtOAc MeOH hexane (2 1:1) and strrred for 30 min. The crystals which had formed
were collected by ﬁltratlon and dried under vacuum to give the product (1.2 g, 67%) as a white solid: mp'=

1'194-195 °C; IR (KBr) 3428; 1519, 1248’ cm 1H NMR (300 MHz "DMSO- d6) & 9.74 (1H, s); 7.69 (1H, s),
730(2H d, J—86Hz) 7l2(2H d, J—83Hz) 6.86 (2H, d, J = 8.3 Hz), 675 (2H, d, J=86Hz) 4.54

(1H, t,J= 48Hz) 380(2H t J=7.1Hz),3.67 3H,5), 328 (2H, q, T = 55Hz) 1.61 (2H m); 13C NMR
(75 MHz, DMSO -dg) & 157 5 157.4, 136.5, 136.3, 131 8, 127 8,127.1, 126.8, 120.9, 115. 8 113.3, 574,
54.8, 414 33.1; Anal. CalcdforClgHzoN203 C, 704 H 62 N, 86 FoundC 70.4; H, 62 N, 8.6.

4 (4 Fluorophenyl) -5-{3-[4-(4- ﬂuorophenyl) l prop-2-enyllm1dazol 5—yl]propyl} 1-prop-2-
enyllmldazole (15): A solutron of glutarlc draldehyde (50% aqueous, 2.03 mL, 11. 2 mmol)-and allylamine
(l 95 mL, 25.9 mmol) in EtOAc (200 mL) was stirred at 25 °C for 4 h. TosMIC reagent 2 (5.0 g, 17. 3
mmol) and piperazine (2.18 g;-25. 9 mmol) were added and the solutron was stirred for an addltronal 18 h.
‘Water. was added- and the layers were separated The organrcs were washed with water ‘and brrne and

" concentrated in vacuo. After silica gel chromatography using EtOAc, the pure product was‘obtamed (1.92g,
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O%) as an orange. oil: lH NMR (300 MHz, CDCl;) ) 744 (4H m), 737 (2H, s) 6.99 (4H, t, = 87Hz)
. 580(2H m), 515(2H d, J—106Hz) 493(2H d, J—171Hz) 4.30°(4H, d J=5.1Hz), 264(4H t,J=
7.8 Hz), 1.69 (2H m); *C NMR (75 MHz, CDC13) & 161.7(d, ] =244 Hz) 137.54, 136.4, 132.8, 131.3,
1285 (d,J = 79 Hz), 126.5, 118 1, 1153 (d J =21 Hz) 47.2, 29.1, 23. O HRMS calc’d for C27H26N4F2
4442126, found444 2128. ' '

Di2-[4-(4-flu6rophenyl)<5-(‘Sv-mve_tl_lyl('Z'-fu'ryl))imidazdlyl]éthyi disulfide (19): A solution of 5- |
methylfurfural (1.77 mL, 17.8 mmol), cysteamine leCl (2.0 g, 8‘.9 mmol) and‘NaiHCO3 (1.87 g, 22.2
mmol) in MeOH (30 mL) and water (2 mL) was stirred at ambient teinperature for 1 h, at which point the
isonitrile 2 (5.14 g, 17.8 mmol) and :pipAerazline '(1 91 g 22.2 mmol) were added. The solution was stirred an
additional 18 h, filtered and rinsed thh TBME The product was dned under vacuum to give 4.6 g (86%) of
a beige solid: mp = 164-165 °C; 1H NMR (300 MHz, DMSO d6) 6 7. 88 (2H, s), 7.49 (4H, m) 7.12 (4H,t,
J=89Hz), 658 (2H,d,J = 31 Hz), 6.24 (2H-, d, J =3.1Hz), 4.12 (4H, t, ] =7.0 Hz), 2.86 (4H, t, J = 7.0
Hz), 2.27 (6H, s); *C NMR (75 MHz, DMSO-dg) 8. 1610 (d, J = 242 Hz), 153.1, 140.4, 1392, 138.6,
130.6, 127.7 (d, J = 7.8 Hz), 1179 1149 (d, J~ 19.1 Hz), 1137 1075 438 37.2, 13.2; Anal. Calcd for .
C32H23N4SZOZF2 C 63. 8 H, 4.7; N 9.3. FoundC 63.6; H, 47 N,9.0.. '

(2S)-2—[4—_(4—Fluorophenyl).'s."(3-thieliy_l)imid-azovlyl]-3-h’vyd'roxy'propanoi‘c aéid (33: A solution”
of 3-thiophenecarboxaldehdye (1.16 g, 10.4 mmol), L-s-erine (1.09 g, 10.4 mmol) and NaOH. (0.42 g, 10.4 |
mmol) in MeOH_(-3’O mL) and water (3"mL) was sﬁn‘e’d at ambient te_mper_éture'for 55N, at WHich‘point the
isonitrile 2 (2 g,>6.9 fnmol)’ahd piper‘az_iriyé (09 g, 10.4 mmol) were adacd. The solution was stirred an
addlitional 18 h and conc'ehtratéd under vacuum. The brown syrup was dilutedv iﬁ water; EtOAc and 10%
‘NaOH until the pH was 11. The aqueous laye'f was collected and acidified to pH 3.5-4.0 with 3N HCI and a
white solid précipitated from solution. The product was filtered and‘rins_ec-l with water and the filter cake was
slurried in TBME for 30 min and filtered again ‘The product was dried under vacuum to give 1.7 g (74%) of
.a white solid: mp = 206-208 °C IR (KBr) 3404, 3300-2500, 1620 cm’! 1H NMR (300 MHz, DMSO-dg) &

- 791 (1H,s), 7.73 (1H, dd, T = 2.8, 4.8 Hz), 7.57 (1H,d, J = 2.8Hz) 7.47 (2H, m), 7.04 (3H, m), 4.37 (1H,
dd, J = 4.6, 6.5 Hz), 3.93 (2H, m); ‘3C NMR (75 MHz, D‘M-'SO-dé)’ & 1704, 160.6 (d, Ja=',243 Hz), 136.9,
135.3, 131.4, 129.8,1129.3, 127.5, d,JT=178 Hz), 127.2, 127.1,123.2, 114.7 (d, ] = 21.3 H-z), 61.9, 60.4;
HRMS calc’d for Cy6H3N;O5FS 332.063 I, found 332.0631. "‘The.enantiomeric' excess was determined by
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HPLC using a Chiralpak AD column, with EtOH-:Hexan'e:TFA (10:'90:0.,’1) as mobile phaSe,[ﬂow rate of 0.5

mL/min and UV detection at'25_4 nm. Retention times: S-isomer at '16.9omin, R-isomer at 14.4 min.-

(25)-2-[5-(3- Hydroxy-4 methoxyphenyl) 4 3- thlenyl)lmldazolyl] 3-phenylpropan01c acid (34):
A solution of L-phenylalanme (0.95 g, 0.58 mmol) and NaOH (0.22 g, 5. 4 mmol) in MeOH (20 mL) and
water (2 mL) was stirred at amblent temperature for 15 min until a clear solution was obtained. 3-Hydroxy-
4-methoxybenzaldehyde (0.82 g, 5. 4 mmol) was added and the solution was strrred for 5 h, at which point -
the isonitrile 2g (1 g, 3.6 mmol) and piperazine (0.47 4 5.4 mmol) were added. The solutlon was stirred an
additional 18 h and concentrated under vacuum. The yellow syrup was dissolved in water and EtOAc,
brought to pH 10-10.5 with a 10% NaOH solution, transferred to a separatory funnel and the layers were
separated. The aqueous layer was acidified with conc. HCI to pH 3. O 3.5. The white solrd that precrpltated |
was collected by filtration, rinsed w1th H,0 and drred in a vacuum oven at 60 °C. The product was obtamed_ ‘
as an off-white solid (1.2, g, 79%): IR (KBr) 3600- 2350 (broad), 3426 1725, 1618 cm™; 'Hr NMR (300
MHz, DMSO-dg) & 792(1H ), 731 (IH, m), 7.21 (3H, m) 7.08 (1H, dd, J = 09 2.8Hz), 7.01 (1H, d,J =
68Hz) 6.92(1H,d,J = 83Hz) 682(1H dd, J7=0.9, 49Hz) 6.39 (1H, s), 620(1H brs) 4.49 (1H,dd,J
=5.0, 10.6 Hz) 3.80 (3H s), 3.31 (2H m); 13C NMR (75 MHz, DMSO dg) & 171.2,148.2, 146.6, 137.1, |
- 136.2, 135.7, 1321 128.7, 128.1, 1280 126 .4, 1257 125.2, 121 8, 118.3, 117.9, 112.1, 59.4, 55.4, 37.8;
HRMS calc’d for C23H50N,04S 420. 1144, found 420 1142 The enantiomeric excess ‘was determlned by
HPLC using a Chiralpak AD column, with EtOH:Hexane:TFA (20:80:0.1) as mobile _phase, flow rate of 1.0

mL/min and UV detection at 254 nm. Retention times: S-isomer at 5.1 min, R-isomer at 9.4 min. -

3-[4-(4- Fluorophenyl) -5- (5 methyl(2- furyl))lmldazolyl]propanorc acid (35) A solution of 5-
methylfurfural (1.43 g, 12. 9 mmol), B -alanine (1.16 g, 12.9 mmol) and NaOH (0.52 g, 12.9 mmol) i in MeOH
(20 mL) and water (2 mL) was stlrred at ambient- temperature for 1.5 h, at which pomt the isonitrile-2 (3 g,
10.4 mmol) and pxperazme (1.34 g, 15.6 mmol) were added The solution was st1rred an’ additional 18 h and
concentrated under vacuum. The brown syrup was drssolved in ‘water and EtOAc, brought to pH 3 0- 3 5
with 3N HC], transferred to a separatory funnel and the orgamc layer was separated. The aqueous layer was
extracted a second time w1th EtOAc ‘and the orgamc layers were combmed and concentrated to 25-30 mL. .
After standmg for- 1 h, the product which had crystallized was ﬁltered and rinsed w1th EtOAc The product
was dried under vacuum to glve 2.52 g (76%) of white solid: mp = 195-196 °C; IR (KBr) 3434, 3100-2200
(broad), 1700, 1497 cm™'; "H NMR (300 MHz, DMSO-d¢) 6 7.84 (1H s) 7. 50 (2H, m) 7.11 (2H t,J= 8 9"
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Hz), 6.60 (1H, 'd'J4—2'9Hz) 6.26 (1H, d, 'J"—29Hz) 4.08 (2H' t,1'= 7.0 Hz), 2.62 -(2H t, J=7.0 Hz), 2.30
(3H, s); "*C NMR (75 MHz, DMSO de) 8 171.7,161.0 (d, T = 244 Hz), 153.1, 1405, 139.0, 138.5, 130.7,
127.7 (d, 1 = 7.9 Hz), 1179, 1149 (d, J = 21.3 Hz), 113.5, 1075, 40.8, 346, 13.2; Anal. Caled for
C17H15N203F C, 65.0; H, 4.8; N, 89. Found C, 65.1; H, 48N, 838,

N {(1R)-1- [1 (2 2-D|methoxyethyl) 4-(4- ﬂuorophenyl)lmldazol-s yl] -2- phenylethyl}(tert-
butoxy)carboxamlde 37): A solutlon of N--BOC- D-phenylamnal (36) 0.25 g, 1. 0 mmol) and l'
ammoacetaldehyde dimethyl . acetal (0. 12 mL, 1.15 mmol) in DMF (5 mL) was stlrred at ambient
temperature for 2.5 h, at which pomt the 1somtr11e 2 (0.28 g, 0.96 mmol) and K2C03 (0.17 g, 1.25 mmol)
were added. The solution was stlrred an. add1t10na1 18 h, diluted with TBME and water and the layers were
separated. The organic layer was washed with water and concentrated.” The product was isolated after '
chromatography on silica gel eluting w1t_h hexane/EtOA¢ (1.1) to yield a colorless oil (0.39 g, 87%): IR
(neat) 3331, 1701, 1610 em’™; 'H NMR (300 MHz; CDCL) § 747 (1H, 5), 7.31 (2H, m), 7.09 (3H, rﬁ)'698 ,
(2H,t, ] = 87Hz) 685 (2H m), 562 (1H, d, T = 69Hz),499(1H m), 417(1H t,J= 49Hz) 402 (1H
dd,J=4.9, 147Hz) 385(1H dd,J=4.9, 147) 330(3H S), 325(3H s) 2.99 (1H, dd, J =6.1, 132) 2.88
(1H, dd, J = 9.2, 13.2 Hz), 1.35 (9H, 5); "13C NMR (75 MHz, CDCl3) & 162.2 (d, J= 247 Hz), 154.9, 138.8, o
137.8, 137.2, 1312 130.6 (d, J—78Hz) 1290 128.4, 126.8, 126.7, 1150(d J—210Hz) 1035 79.7,
55.4, 55.2, 48.2, 47.8, 40.9, 28.3; HRMS calc’d for C26H32N3O4F_ 469.2377, found 469.2375: The
enantiomeric 'cxcess wasdeterm'in‘e'd.by HPLC uéing a Chiralpak AD column, with IPAtHexane (10:90) as
mobile phase, flow rate of 2.0 mL/rrtih and UV detection at 254 nm. " Retent—ioh times: R-isomer at 9.1 min,

S-isomer at 6.3 min.

Ethyl 4- [5 acetyl 4- (4 ﬂuorophenyl)lmldazolyl]plperldmecarboxylate (40): To a solution of -'
pyruvaldehyde (40% aqgeuous solution, 3.97 mL 25. 94 mmol) in 34 mL of DMF was ‘added ethyl 4 arnmo-
p1per1d1necarboxy1ate (4.45 mL, 25 94 mmol) After 10 min, 1son1tr11e 2 (5. O g, 17.3 mmol) and K2CO3 o
(2.39g,17. 3 mmol) were added. After 15 h, the solution was dlluted wrth EtOAc and washed with 3 N HCL
The aqueous layers were combmed and made basic with excess sohd K2CO3.. The aqueous layer ‘was

extracted with EtOAc. ‘The combmed orgamcs Were washed w1th water and concentrated in vacuo. The
product was crystalhzed from CHC13/hexane to yleld the 1m1dazole product (4.65 g, 75%) as an off-white

1

solid: mp = 118- 19°c IR(KBr) 1691, 1681, 1640 om’ 'H NMR (300 MHz, CDC13) 5 7.74 (11, 5),

744(2Hm)714(2HtJ 86Hz)500(1HttJ 37121Hz)435(2Hm)417(2H q 1= 71Hz)-
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293(2H m) 218(2H brd J—129Hz) 212(3H s), 180(2H dq, ] =42, 124Hz) 128(3H t,J= 71

Hz); 1C NMR(75 MHz, CDC13) 5 191.0, 1631(d J 2468 Hz), 155.3, 149.8, 1374 1314(d J=82
Hz), 127.0, 1155 (d, ] = 21.5 Hz), 61.6, 54.9, 433, 33.4,30.5, 146 Anal. Calcd forC|9H22N303F C, 63.5;
H,6.2; N, 11.7. Found C, 63.1; H, 6.1;N, 11.5.:

4 (4 Fluorophenyl) 4- [(4 methylphenyl)sulfonyl] 1 3 oxazoline (43) A solutlon of the aqueous
_ formaldehyde (37%, 1. 56 mL 20 8 mmol) K,CO; (1.92 g, 13.8 mmol) and 1son1tnle 2(4g, 13 8 mmol) mn
DMF (20 mL) was stirred at amb1ent temperature for 3 6 h. The solution was diluted with TBME and water
and the layers were separated The aqueous layer was extracted agam W1th TBME the: orgamc layers were )
. combined and washed with water The organlc layer was concentrated in vacuo and the crystalhzed from
ether/hexane as a white crystalline product (73%): mp 85 -86 °C; lH NMR (300 MHz, DMSO-dg) 5 7.67
(1H, s),734(4H s) 729(2H m) 7.15 (2H, t,J= 88Hz) 529(1H 4, J=11. le) 462 (1H,d, J=11.1
- Hz),.2.37 (3H s); He NMR (75 MHz, DMSO dg) & 162 4 (d,J= 245 Hz) 160. l 145.0, 131. 3 130.6, 130.3
d J= 8 6 Hz) 130.0, 129. O 114.8 (d, J = 21.7 Hz), 95. g, 71. 9 21 .0; Anal Calcd for C16H14NO3SF G,
602H44N44SIOO FoundC 598H43N43S99 '

Ethyl 4- {[4 (4 ﬂuorophenyl) 1, 3 oxazolm-2-yl]ammo}plperldmecarboxylate (44): To a solution
of formaldehyde (37% aqeuous solutlon 0.44 mL; 5.8 .mmol) in 8§ mL of DMF at 0 °C> was added ethyl 4-"
amlno—plpendmecarboxylate ( 1 .0 mL 5.8 mmol) Aﬁer 10 min, 1son1tr11e 2 (l 12 g 3.9 mmol) and K2CO3

(0.53 g,3.9 mmol) were added The solutlon was allowed to slowly warm to room temperature over Jhand
after 15 h at room temperature, ‘was dlluted with TBME and water. The aqueous layer was extracted again
- with TBME and the combmed orgamcs were washed with water and concentrated in vacuo. The residue was
" dissolved in EtOAc and diluted with h'e;('ane After 30 min, the pro'duet was collected by filtration and rinsed

with hexane (091 g, 70%) ‘as an off-whlte solid: mp = 101 102 °Cy IR (KBr) 3313, 1697 1678 cm 1

NMR (300 MHz, CDCI3) 8 7.71 (2H, m), 705(2H t, J—86Hz) 6.43 (1H, d, J = 3.0, 4.8 Hz), 4.98 (1H,.
dd, J=4.8, 140Hz),476(1H dd, T = 3.0, 14OHZ),_4O3(2H q,J—71Hz),398(2H m),295(1H m),
2.82 (2H, m), 1.86 (2H, m), 131 (2H, m), 116 (3H, 1, I= 71Hz) 13cNMR (75 MHz, CDCL3) & 1689
164.8 (d, T = 210 Hz), 155.4, 1300(d 1=6.8 Hz), 126.8, 115.9 (d, J = 18.0 Hz), 112.9, 72.1, 61.1, 50.8,

42.4,33.7, 328 l46 Anal Caled for C17H22N3O3F C 609 H, 6.5; N, 12.4. FoundC 61. 0 H, 66 N,
. 12.4. '
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General Procedure for the Preparatlon of 1 4-D1subst1tuted Imldazoles A solution of gyoxyli‘c
acid (monohydrate or 50% aqueous solutlon 21 6 mmol) K2C03 (43 2 mmol) and amme (25.9 mmol) i in
DMF (50 mL) was stirred at ambient temperature for 3 h, at which pomt the 1son1tn1e (17 3 mmol) was
added. The solution was stlrred an addltlonal 18 h, diluted with TBME and water. and the layers were -
separated. -The aqueous layer Was extracted’ agam with TBME, the orgamc layers were combmed and
washed with water.~ The organrc layer was concentrated in vacuo to dryness and the re51due ‘was either

recrystalhzed or punﬁed by flash chromatography

Ethyl 4- [4 4- ﬂuorophenyl)lmldazolyl]plpendmecarboxylate (41) The product ‘was crystalhzed

from ether (91%) mp 108- 109 °C; IR (KBr) 3125, 2857, 1695 cm™; 'HNMR (300 MHz, CDCl;). § 7.70
(2H, m), 754(1H d,J =13 Hz),7.16 (1H, d, J—13Hz) 7.03 (2H, t, ] = 8.8 Hz), 433(2H m), 4.15 (2H, -

| q, J =7.1 Hz), 408(1H tt, J = 4.0, 11.8 Hz), 288(2H t, J—124Hz) 210(2H dd, J 17 124Hz) 1.86

| ;(2H dg, ] = 4.4, 12.4 Hz), 1.27 (3H, t, J=7.1Hz); 13CNMR(75 MHz, CDCl;) & 161 9(d,J=245 Hz)

155.3, 141.5, 135.5, 130.4, 1263(d J= 85Hz) 115.3 (d, J 21.1 Hz) 112.2, 61.6, 55.1, 429 332 146
Anal. Calcd for C17H20N302F C, 64.3; H 64 N 13. 3 FoundC 647 H, 6.2, N, 133 '

2- [4 (4 Fluorophenyl)lmldazolyl] 1 1 dlmethoxyethane (49) The’ product Was obtained as a .
yellow 011 after chromatography w1th EtOAc (81%) 1H NMR (300 MHz, CDC13) o 7. 70 (2H, m), 7.47
(1H, d, ) =0.9 Hz), 715(1H d J= O9Hz) 7.01 (2H,t, J= 88Hz) 446(1H t,J =5.1 Hz), 398(2H d, J
= 5.1 Hz), 3.36 (6H, s) ; 13C NMR (75 MHz, CDC13) ) 161 9 (d I= 245 Hz), 141 4 137.9, 130.5, 126.3 (d,
I= 78Hz) 1153(d T=21. 8Hz) 1034 54.9,49.3; Anal CalcdforC13H15N202F C 62.4; H, 6.0; N 11. 2
FoundC622H59N111 ’ '

1- (tért Butyl) 4- (4 ﬂuorop‘henyi)imidazole (50): The neat ‘pr‘oduct crystallined on standing‘(86%):
mp 94 95 °C IR (KBr) 3131 2978 1663 cm 1H NMR (300 MHz, CDCl;) & 7.73 (2H m), 7. 62 (1H'd
J=0.9 Hz), 726 (lH d, J O9Hz) 7.03 (2H, t, J*88Hz) 1.59 (9H, s); 13CNMR(75 MHz, CDC13) )
161.8 (d, J = 244 Hz), 141.0, 1345 130.8, 126.2 (d; J-—86Hz) 1153 (d J=21.1 Hz), 111.9, 550 30.5;
Anal: Calcd forC13H15N2F C,71.5; H, 69 N, 128 Found C, 71. 2; H, 6.9; N, 126 ’

4-(4- Fluorophenyl) 1- methyhmldazole (51) The product was crystalhzed from TBME (53%) mp
124-125 °C; 1H NMR (300 MHz, CDC13) & 770 (2H m) 7.43 (1H, d, J=1.0- Hz) 709 (1H,d,J=1.0_

01/06/00 - 8
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Hz) 7.03 (2H t, J—88Hz) 3.70 (3H, s); ‘3c NMR (75 MHz, CDClg) & 161.9 (d J =244 Hz), 141.6,
138.0, 130.5, 126.3 (d, J = 7.9 Hz), 115.5, 1153(d = 215Hz) 33.4; Anal. Caled forClngNzF C, 682 -
H,5.2;N, 159, FoundC685H52N158 ‘

3-[1- ((lR) -1- Phenylethyl)lmldazol 4-yl]th10phene (52) The product was obtamed as a yellow oil
after chromatography with EtOAc (87%) "H.NMR (300 MHz, CDC13) & 7.58 (1H, d, J = 1 2 Hz), 7.53°
(1H, dd,J = 1.4, 2.9 Hz), 7.33 (SH, m), 7.17 (2H, m) 5.33 (1H,q,J = 70Hz) 1.88 (3H,d, J = 70Hz) Bc
NMR (75 MHz, CDC13) d 141 4,138.7, 136.1, 136.0, 128.9, 128.1, 126.0, 125.7, 125.5, 118 7, 113 7 56.7,
21.9; Anal. CalcdforClsHMN;_S C 70.8; H, 5.6; N, 11.0; S, 12.6. FoundC 70.6; H, 5.6; N 106, S, 122.

" The enantiomeric excess was determined by HPLC using a Chxralcel 0] column w1th IPA Hexane (10 90) :
as mobile- phase flow rate of 1. O mL/mln and uv detectlon at 254 nm. Retentlon t1mes R- 1somer at 13.8

L

min, S-isomer at 12. 2 min. o

2-(4- Phenyllmldazolyl)ethan 1 ol (53) ~The product was crystalhzed from TBME (79%) mp =
116-117 °C; 'H NMR (300 MHz CDCI}) 7. 56 (2H, m), 7.43 (lH d J—l 1 Hz), 7. 33 (2H, m), 7.24 (1H,
m), 6.97 (1H, d, J=1.1Hz),4.10 (1H, brs) 3.97 2H, 1,7 = 47Hz) 384(2H t,]=4.7Hz); ‘3CNMR(75
MHz, CDC13) 3 141.3, 1375 133.7, 128.5, 126.8, 124.7, 115.2, 61 2 502 Anal Calcd for C“leNzO C, "
70.2; H, 64 N, 14.9. FoundC 700 H,6.3; N, 14.7.

Methyl (2S)-2-[4-(3,4- dlchlorophenyl)xmldazolyl] 3 methylbutanoate (54) Glyoxyhc acid (50% |
aqueous solutlon 023 mL, 2.1 mmol), valine methyl ester hydrochlonde (0. 37 g, 2.2 mmol) and NaHCO;
(O 41 g, 4.9 mmol) were combmed in4 mL of DMF for 2 h, at which pomt isonitrile 2b (0.5 g 1. 47 mmol) |
and K»COs (0.22 g5 1. 62 mmol) were added. After 18 h the reaction was diluted with HZO and TBME. The
orgamc layer was concentrated and the product ‘was chromatographed on silica gel using 2:1 hexane EtOAc
(83%): IR (neat) 2968 2876, 1747, 1466 cm’ 1H NMR (360 MHZ CDCly) & 7.82 (1H, d,J=2.0 Hz),
7.56 (1H, d, J = 1.2 Hz), 7.53 (1H, dd, ] = 2.0, 8.4 Hz), 7.37 (1H, d, J = 1.2 Hz), 7.35 (1H, d, J = 8.4 Hz),
4.28(1H, d, J = - 9.5 Hz), 3.72 3H, s), 2.38 (1H, m), 0.96 (3H, d, ] = 67Hz) 0.78 (3H, d,J = 6.7 Hz); °C =
NMR (90 MHZ CDC13) 6 169 5, 139.8, 137. 6 134.0,:132.4, 130 3, 130.1, 126.4, 123 9,114.9, 66.5, 52 5,
32.0,19.0, 18.4; Anal. Calcd for C15H16N202C12 C,55.0;H, 4.9; N, 8.6. Found C, 55.3; H, 4.9; N, 8.3. Thev

_ enantiomeric excess was deterrnrned by HPLC» usrng a Chiralcel OJ column, w1th IPA:Hexane (10:90) as

01/06/00 — I
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mobile phase, flow rate of 1.0 mL/min' and UV detection at 254 nm. 'Retention'times: S-isomer at 6.5 min,

R-isomer at 5.2 min.

| 4-(4- Fluorophenyl) 1-(2- 1ndol-3 ylethyl)lmldazole (55) To a 50 mL flask was added glyoxyhc
ac1d (50% aqueous, 0.77 g 5. 19 mmol) tryptamine (0.83 8 5.19 mmol) and NaOH (50% aqueous, 0.42 g,

5.19 mmol) After 2 h at ambient temperature 1sonrtrlle 2 (1.0 8 3.46 mmol) and piperazine (O 45 g, 5. 19

mmol) were added and st1rred for 18 h. The reactron ‘was drluted with EtOAc and H,O and the layers were |

. separated. The aqueous phase was extracted again w1th EtOAc and the organlcs were combined and
concentrated. ‘The product was purlﬁed by column chromatography on silica gel using EtOAc and
subsequently crystalhzed from 2-PrOH/H,0 to: glve a wh1te sohd (0.66 g, 62%): mp = 173- 174 °C; IR
(KBr). 3165, 1559, 1492 cml‘ 'H NMR (360 MHz DMSO d6) 8 10.82 (1H, s), 7.75 (2H, m) 7.68 (lH d.
J=1.0 Hz), 7.58 (2H; m) 7.33 (1H, d, I= 81Hz) 720(2H m) 706(2H m), 698(1H m),4.25 2H, t,J =
7.3 Hz), 3.19 2H,t,J = 73 Hz); ”C NMR (90 MHz, CDC13) & 160.7 (d, J= 242 Hz), 139.5, 137.7, 136.1,
131 3 126.9, 1258(d J= 8Hz) 123.0, 121. 0, 1183 1182 115.4, 115 1(d,J=21Hz),; 111. 3 1104 46.8,
26.7; Anal. Calcd for C9HNsF: C, 74.7; H, 53 N 13.8. Found C, 74.6; H, 5.2; N; 13.6.

General Procedure for the 'P'repar‘ation of 4,5- Disubstitu’ted Imidazoles: A solution -of the‘
aldehyde (25.9 mmol) and NH4OH (30% aqueous, 69 2 mmol) in THF (75 mL) was stirred at ambient
temperature for 3-8 h, at Wthh point the TosMIC reagent (17.3 mmol) and piperazine (25. 9 mmol) were
added. The solutlon was stirred an addrt10na1 18 h diluted with EtOAc and water and the layers were

‘ separated The orgamc layer was washed wrth water, saturated NaHCOj; solution and concentrated in vacuo -
to dryness. The products were 1solated by crystalhzatlon or chromatography The "*C spectra of the 4 5-

~ disubstituted imidazoles i in Table 4 were collected at 25 °C. Due to annular tautomerism, the width of some
signats in the ">C spectrum (10-20. HZ) unde’r these conditions makes them undetectable and accounts for less

than the expected number of resonances for these compounds.'

1-[4-(4- Fluorophenyl)lmldazol- -yl] 4 methoxybenzene (58) The product was crystalhzed from

toluene (65%) as a white sohd IR. (KBr) 3432, 1522 em’; :H NMR (300 MHz, DMSO-de) 8 7.73 (1K, s), - »

7.47 (2H, m), 7.35 (2H, d, ] = 8.5 Hz),7.14 (2H, t, J = 8.8 Hz(, 6.93 (2H, d, T = 8.5 Hz), 3.75 (3H, 5) °C
NMR (75 MHz, DMSO-ds) & 160.9 (d, J = 241 Hz), 158.4, 135.0, 128.8, 115.0 (d, I = 21), 113.9, 55.0;
Anal. Caled for Ci6H 3N;OF: C,71.6; H, 4.9; N, 10.4. Found C, 71.2; H, 4.9; N, 103,

- 01/06/00 | 10
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4-(4-Fluorophenyl)-S;(“Z-methylpnropyl)imidazOle1(5,‘9)i | The pr'o.duc't was crystallized from“TBME '
(66%) as a white solid: TR (KBr) 3516, 1219 em™; 'H NMR (300 MHz, ‘DMSO-dﬁ) § 11.98 (1H, br s),
7.60 (2H, m), 7.56, (1H, 5), 7.18 (2H, t, ] = 8.9 Hz), 259(2H 4,7=7.3 Hz), 1.91 (1, m), 0.84 (6H, d, ] =
6.5 Hz); "°C NMR (75 MHz, DMSO-dg) & 160.4 (d, J = 240 Hz), 134.6, 133.7, 132.4, 127.8, 125.6, 114.8
(4, J=21.1 Hz), 338,282, 22.1; Anal. Caled forC13H,5N2F C, 715 H, 6.9; N, 12.8, Found C, 63.7; H,
5.4;N,.13.3. ' |

4-(4-Fluorop.henyl)jﬁiidazol-s-yl]m‘ethan-l-ol“ (60): The product. was crystallized  from ‘EtOAc‘
. (23%) as a white selidf ‘mp - 18_4-1'85 °C; IR (KBr) 3400, 1243_cm'1«; ‘].H NMR (300 MHz, DMSO-dg) &
12.49 (IH brs), 7.72 (2H, m), 7. >61 (llH. s), 7 22 (2H t, ‘J =8.7 Hz), 5. 30 (1H, vbr §), 4.53 (2H s); ’C NMR
(75 MHz DMSO -ds) & 160.7 (d, J = 243 Hz), 1342 128 1@, J= 8 Hz) 115.0(d,J = 21) 542 Anal
Calcd for C10H9N20F C, 625 H, 4.7; N; 14.6. Found C, 621 'H; 47 N, 143

4-(4-Fluorophenyl)-5-(4-pyridyl)imidazole (61):* " The pf‘o'd'uet ‘was  crystallized from
acetone/hexane (2:1) as'a beige solid (60%)' ‘mp =249 °C IR (KBr) 345.0 A16‘06 cm'l' 'H NMR (300 MHz,.
DMSO-dg) § 12.48 (1H, brs), 8.45 (2H, d, ] = 6.0 Hz), 7.87 (1H, 5), 7.49 (2H, m), 7.40 (2H, d, J = 6.0 Hz),
727 (2H, t, 1 = 8.8 Hz); “°C NMR (75 MHz, DMSO- dﬁ) & 161.7 (d J =245 Hz), 149.6, 1409 136.4,
131.1,130.3 (d, ] = 8 Hz), 1284 1207 115.6 (d, J = 22 Hz); Anal. Caled for CisHioNsF: C, 70.3; H, 4.2
N176 FoundC 702H45N173 '

4-[4-(4- Fluorophenyl)lmldazol S-yl]phenol (62): - | The 'prodhct wés J crystallized from
toluene/EtOAc as a beige sohd (72%): mp = 175-176 °C IR (KBr) 3419, 3221 1520 1271 cm’ lH. NMR
(300 MHz, DMSO-dq) 8.9.65 (1H, br s), 7.71 (1H, s), 7.48 (2H, m), 7.23 (2H, d, ] = 8.6 Hz), 7.12 QH.,J
=8.9 Hz), 6.77 (2H, d, J= 8.6 Hz); "°C NMR(?S.MHZ, DMSO-d6) $°160.8 (d, J = 243 Hz), 156.7, 134.8,
130.7, 129.0, 128.7 (d, J = 8 Hz), 123.1, 115.3, 114.9 (4, J = 21.7 Hz); HRMS cale’d for CysH;N;OF
254.0855, found 254.0859. T | | |

_ 5-Cyclohex-3 enyl-4 phenyllmldazole (63): The product was crystalhzed from EtOAc/TBME (1 1)
~ as a white solid (81%): mp =208-209 °C; IR (KBr) 3434, 1647, 1586 cm™; 'H NMR (100 °C, 400 MHz,
DMSO-dg) & 11.62 (1H, br s), 752(2H d,J= 77Hz) 751 (lH 9,737 (2H,m ), 7.22 (1H, m),572 (2H,

T Y
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m), 3.12 (1H, m) 234 (1H m), 2. 15 (3H m) 1.85 (2H, m)' 3¢ NMR (100 MHz, DMSO-dg) § 13458,
134.1, 128.2, 1270, 1266 126.5,125.9, 31.4, 31.3, 288 25.3; Anal. Caled for CysHigNy: c 80.3; H, 7.2;
N, 12.5: Found C, 801H72N122 | SR

3 (S-Ethyllmldazol 4-yl)th10phene (64) The product was crystalhzed from TBME (78%) as a
white solid: mp = 126-127 °C; IR (KBr) 3450 1595 cm™; "H NMR (300 MHz DMSO d6) & 12:50 (1H,
brs), 7.55 (1H, dd, = 2.9, 4.9 Hz), 752(1H s); 7.43 (1H, d, J=29Hz), 7.37 (1H, d,J = 4.9 Hz), 2.73 (2H,
q,J=17.5Hz), 118(3H t,J= 7.5 Hz; '3CNMR(75 MHz, DMSO- dg) 3 133.4,126.4,125.7, 118.2, 189,

~ 13.8; Anal. CalcdforchmNzS C, 606 H 57 N, 157 FoundC 60.4; H, 57 N, 153 |

5 ((IE) 2- Phenylvmyl) 4 [3- (trlﬂuoromethyl)phenyl]1mldazole (65) The product was
| chromatographed on silica gel usrng EtOAc to give the product (41%) as a tan sohd mp 66-70 °C IR
(KBr) 3410 3100 1616 1167 cm™ lH NMR (300 MHz CDCL) & 7. 88 (1H, s), 7. 77 (1H,d,T=7. 3 Hz)
7.67 (1H, s), 7. 52 (2H m), 7.35-7. 02 (7H, m); BC NMR (75 MHz CDCl;) & 136.8, 136.0, 135. 0, 133.9,
“131.1, 129.6, 129 5,129.2, 128. 7 127. 8 1263 124.7, 124.6, 1240 115.9; HRMS calc’d for C13H13N2F3

314. 1031 found 314. 1028.

4,5- b1s(4 Fluorophenyl)lmldazole (66): The product was crystalhzed from. EtOAc/toluene (54%) as
a white powder mp = 240 °C IR (KBr) 3434, 1523 1509 cm”; '"H NMR (300 MHz, DMSO de) 6 12.51
(1H, brs), 7.77, (1H, s) 745 (4H m) 7.18 (4H t,J = 8. 8 Hz); '3C NMR (75 MHz, DMSO-dg) ‘8 161 1(d,
J= 244 Hz) 135.4, 129 6 129 3 (d J 8 Hz),. 115 3 (d J= 22 Hz) Anal Calcd for C15H10N2F2 C, 70.3;
H,3.9; N, 10.9. FoundC 70.5; H, 4.2; N, 10.9. '

3-(1,3-Oxazol- 4-yl)thiophene (68): Glyoxylic acid rnonohydrate (0 25'g, 2.7" mmol)’ isonitrile 2g

(0. 6 g, 2. 16 ‘mmol) and K,CO; (0. 75 g, 5.4 mmol) were combined in 10 mL of DMF. After 18 h, the
solutron was diluted with water and extracted with- TBME The combrned organic layers were, washed with

~ water and concentrated in vacuo. The product was isolated by chromatography with hexane EtOAc (2:1) as
yellow 0il (0.26°g, 79%): 'H NMR (300 MHz CDC13) & 7.86 (1H, s), 7.79.(1H, s), 7.62 (1H, dd J=13, “
2.8 Hz), 7.31 (2H,m); Be NMR (75 MHz, CDC13) 8 151.1, 1_36.6,1:33.3, 132.1, 126.5, 125.3, 121.6.
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1-({[4- (4 Fluorophenyl)(l 3- oxazol 5-yl)]methyl}sulfonyl)-4 methylbenzene (69): A solut1on of
chloroacetaldehyde (50% aqueous 3.29: mL 25.9 mmol) K2C03 (2.99 g, 21.6 mmol) and isonitrile 2 Ge
17.3 mmol) in DMF (35 mL) was stirred at ambrent temperature for 15 h warmed for 3 h at 95°C and cooled
again to room temperature The solut1on was diluted with- TBME and water and the- layers were separated
The aqueous layer was extracted agaln with TBME the orgamc layers were combined and washed with
water. The organic layer was concentrated in vacuo to a volume of ~25 mL and the product crystallrzed on
standing as a white solid (3.6 g, 63%) mp 145-146 °C; 1H NMR (300 MHz, CDCl;) & 7. 83 (lH s), 7.61
(2H,d,J = 82Hz) 751 (2H m), 724(2H d,J= 82Hz) 703(2H t,J= 88Hz) 458(2H s), 240(3H s)
C NMR (75 MHz, CDC13) 5 162. 9 (d, J =247 Hz), 151. 2, 145 5,139.6, 1354 135.1, 1299 1289 (d J=
8.3 Hz), 1283, 126 3,115.6 (, T=2156 Hz), 53.9, 21.5; Anal Calcd for C17H14N03SF C, 61.6; H, 4.3; .'
N42;S,0.7. FoundC 62.0; H, 43;N,4.158,99. L

Ethyl 4- (2 naphthyl) -1 3 oxazole-S carboxylate (70) Ethyl glyoxylate (50%.in toluene, 1.16 mL, .

5.8 mmol) 1son1trrle 2f (1. 5 g, 4.7 mmol) and plperazme (O 61 g, 7. 05 mmol) were ‘combined i in 25 mL of

_. THF and stirred for 18 h. The. reaction was diluted with EtOAC and water and the layers were separated 4
After concentrating the solution,’ the residue was purified by silica gel chromatography using hexane:EtOAc

(1:1) and the produ_ct was crystallized from TBME/hexane' as beige.solld (0.99g, 80%): mp 74-75 °C; V'IH_’ |

NMR (300 MHz, DMSO-d¢) 8 8.74 (1H, 5) .60 (1H, ), 8.10 (IH, dd. T =12 8.7 Hz), 7.96 (3H, m), 7.56

(2H m), 4. 33 (2H q,J= 7.2 Hz) l 27 (3H,t,J =72 Hz); 3C NMR (75 MHz DMSO d6) 6 1577, 153.6,

144.6, 1362 133.1, 1322 128.8, 128 3,127.4,127. 3,127.1, 1270 1264 1260 61.2, 13, 8; Anal. Calcd: for

C16H13NO3 C, 719 H 49 N52 FoundC 716 H, 5.0; N, 5.2.

4-[4- (4 Fluorophenyl)(l 3-oxazol- 5-yl)] 2-propylth10pyrlmldme (72):- Brsulﬁte adduct 71 (12. 7 g,

444 mmol) 1son1tr11e 2 (7 7-g,26.6 mmol) K,CO;5 (74 g, 53, O mmol) and p1peraz1ne (5.7 g, 66.6 mmol)

were combined in_ 100 mL of EtOAc and strrred for 18 h The reaction was diluted with EtOAc, water and |
10% NaOH and the layers were separated. After concentratmg the solution, the residue was purlﬁed by
silica gel chromatography using hexane EtOAc (3 1) and the product was crystalhzed from EtOAc/hexane as
an off-white sohd (52¢g, 62%) ‘mp 68- 69 °c; 'H NMR (300 MHz CDCl;) & 8.49 (1H,d, J = 5.2 Hz), 8.00
(lH s), 7.94 (2H, m) 722 (1H, d, I = 52Hz) 7.10 (2H, t, J= 88HZ) 291 (2H t, J'= 73Hz) 157(2H
‘m), 0. 88 (3H, t, J = 7.3 Hz); 13C NMR (75 MHz CDC13) 8 172, 9 163 2 (d J= 249 ‘Hz), 157.8, 154.6,
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151.0, 142.7, 140:8, 1315(d I= 8Hz) 127.3, 1151(dJ 22Hz) 1119 326 222 133 Anal Calcdfor_
» ’C16H14N3OSF C, 609 H, 4.5;N,13.3. Found C, 609 H,4.5N,13.3.

. Tosylisonitriles 2b-2i were .prepared-fb‘y the literature method.’ Isonitrile Jhisa known compound.>*

-(3,4-Dichloro'phenyl)[(4-methylphenyl)sulfonyl]méthanisocyanid_g (2b):. 'H NMR (300 MHz,
CDCL) § 7.64 (2H, 4, J = 8.3 Hz), 7.47 (1H, d, T = 8.3 Hz), 737 GH, m), 7.20 (1H, dd, T =2.1, 8.3 Hz),
5.55 (1H, 5), 247 3H, s); PCNMR (75 MHz, CDCL) . § 167.5, 147.1; 135.5, 1333, 13038, 1305 130.3,
1300, 129.9, 127.6, 1268, 75.2,21.8; IR (KBr) 2135 cni”

(2 Methoxyphenyl)[(4 methylphenyl)sulfonyl]methamsocyamde (2c) ]H 'NMR'- (300 MHz,

CDCI;) 3 764(2H d J= 81HZ) 7.40 (1H, m),735 (1H, m) 730(2H d,J= 81HZ) 698(1H t,J=175

. 'Hz), 683 (1H d J= 83Hz) 624 (1H, s), 3.69 (3H s) 2.43 (3H s); °C NMR (75 MHz, CDCI;) 8 1650
1571 1462 132.2, 131 5, 1304 1296, 1289 121 0 1160 111.1, 700 55.8, 21 7; IR(KBr) 2135 cm’

(4 Methoxyphenyl)[(4-methylphenyl)sulfonyl]methanlsocyamde (Zd) 1H NMR (300 MHz
CDC13) & 760(2H d, J—82Hz) 7.31 (2H, 4, J~82Hz) 723(2H d, J-88Hz) 6.87 (2H, d,J = 8.8
Hz), 5.55 (1H, s), 3.80 (3H, s), 2.44 (3H, 5); '’C NMR (75 MHz, CDCl;) 8166.0, 161.5, 146.4, 130.5,
1301 129.9,129.7, 118 4, 1142 76.2, 554 21.7, IR(KBr) 2135cm ’

_ [(4- Methylphenyl)sulfonyl]naphthylmethamsocyamde (2e) 'H NMR (300 MHz CDCl) § 7 99
(1H,d, J = 84Hz) 792(2H m), 765(2H d, J = 8.3 Hz), 757(2H m) 744(2H m), 731 (2H d,J=83
Hz) 6.51 (lH s), 2.45 (3H, s); Bc NMR (75 MHz, CDCl;) 6 166 1, 146.6, 133.6, 131.6, 130 9, 130.6,
130.4, 129.8, 129.0, 127.7, 127.4, 126.4, 124.8, 123.1, 122.6,73.1, 21.7; IR (KBr) 2135 c_m .

‘[(4-Methylphenyl)sulfonyl]-2-naphthylmethanisocyéin’ide (iD: 1H NMR (300 MHZ,'CDClg) )

7.85 (3H, m), 7.79 (1H, d, ] = 1.4 Hz), 7.61 (2H, d, ] = 8.2 Hz), 7. 54 (2H, m), 7.40 (1H, dd, ] = 1.8, 8.5 Hz),

| 728 (2H, 4,7 = 8.2 Hz), 5.77 (1H, 5), 2.44 (3, s); >C NMR (75 MHz, CDCl;) § 166.5, 146.6, 134.0,
132.6, 130.6, 130.3, 129.8, 128.9, 128.7, 128.4, 127.8, 127.7, 127.0, 1246, 1240, 76.8,21.7; IR (KBr) 2135

em’.
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[(4 Methylphenyl)sulfonyl] -3- thlenylmethamsocyamde (Zg) 1H NMR (300 MHz CDCI}) 6 7. 58
- (2H, 4, J—84Hz) 7.33 (4H m),710 (1H, dd I=15, 49Hz) 5.71 (1H, s), 2.45 (3H, s); 13CNMR(75
MHz, CDCI;) 3 165.9, 1466 130.4, 130.0, 1298 1275 1272, 127.1, 126.8, 72.7, 21.8; IR(KBr) 2135_ '

-1
cm .

[@- Methylphenyl)sulfonyl][3 (trlfluoromethyl)phenyl]methanlsocyamde (21) 1H NMR (300 '
MHz, CDCl3) § 7.72 (1H, d, J= 7.4 Hz), 7.57 (4H, m), 743 (1H,s), 7.33 (2B, 4,1 = 8.1 Hz), 5.67 (1H, s),
2.46 (3H, s); *C NMR (75 MHz, CDCL) & 1674 147.2, 131.9, 1315, 131.1, 1304 1299, 1298 129.4, -
128.1,127.4,125.2,125.1, 121.6, 75.8, 21.6; IR(KBr) 2135 cm” | | -
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