Remote CG-H Activation of Phenyl Substituted Alkenes by BH; THF:
Mechanism and Applications

Jests A. Varela, Diego Pefia, Bernd Goldfuss, Kurt Polborn and Paul K nochel®*

§Ludvvig-Maxi milians-University Munich, Department of Chemistry, Butenandtstr. 5-13, 81377 Munich, Germany.
Paul .Knochel @cup.uni -muenchen.de

Supporting Information

Preparation of garting materials

2,3,3-Trimethyl-1-1-diphenyl-1-butene (4)
Was prepared according literature methods!Y .

2-Benzhydryl-3,3-dimethyl-1-butene (13)!?

A ution of lithum bis-diphenylmethylcuprate was prepared by adding diphenymethyllithium (12
mmol, prepared by mixing phenylmethane (20 g) with 7.73 mL of a 1.56 M solution of n-BuLi in THF
a 0°C) to a dirred durry of CuBr (117 g, 818 mmoal) in THF (10 mL) a 0 °C. 33-dmethyl-2-
trifluoromethansulfonyloxy-1-butenel® (1.0 g, 4.31 mmol) in THF (10 mL) was added, and the reaction
mixture was girred for 12 h a —15 °C. The reaction mixture was then diluted with hexane, filtered
through a pad of cdite, and concentrated on a rotary evaporator. Chromatography of the resdue on slica
gel using pentane as duent afforded 13 in 80% yidd.

'H-NMR (300 MHz CDCls) d(ppm): 7.28-7.12 (m, 10H), 534 (s 1H), 509 (s 1H), 458 (s 1H), 1.09
(s 9H).

BC.NMR, DEPT (75 MHz, CDCk) d(ppm): 1596 (C), 1444 (2C), 1292 (4CH), 1281 (4CH), 1259
(2CH), 1136 (CH,), 53.1 (CH), 37.0 (C), 29.9 (3CH5).

MS m/z (%): 250 (M", 15), 193 (100), 167 (98), 159 (29), 115 (33).

HRMSfor C19Hy, cded: 250.1721; found: 250.1721.

3,3-Dimethyl-1,1-diphenyl-1-butene (16)\*

To a mixture of n-BuLi (7.22 mL, 11 mmol, 1.61 M) and THF (7 mL) a 0 °C was added dropwise a
solution of diethylbenzhydrylphosphate (353 g, 11 mmol) in  THF (14 mL). The ice bath was removed,
and the mixture was sirred a room temperature for 1 h. To the resulting mixture was added dropwise a
olution of (L0 g, 11 mmol) of pivdddehyde in THF (7 mL). The mixture was dirred for 2 h and
trested with saturated agueous NH,Cl solution. The mixture was separated, and the agueous layer was
washed with ether. The combined organic layers were dried with MgSOs, and the solvent was removed
under reduced pressure. Purification by chromatography (pentane/ether 9/1) afforded 2.16g of 16 (79%).
'H-NMR (300 MHz, CDCls) d(ppm): 7.25-7.07 (m, 10H), 6.00 (s, 1H), 0.88 (53H).

BC-NMR, DEPT (75 MHz, CDCly) d(ppm): 144.1 (C), 1408 (C), 1401 (CH), 139.1 (C), 130.3 (2CH),
1280 (2CH), 127.7 (2CH), 126.8 (2CH), 126.7 (CH), 126.5 (CH), 33.9 (C), 31.3 (3CHs3).

MS, mvz (%): 236 (M", 66), 221 (100), 191 (16), 178 (27) 165 (30), 143 (81), 128 (33), 91 (44).

IR (film KBr-disk): 2958, 1493, 1475, 1443, 702 cm™.

HRMSfor C1gHyo cdod: 236.1565; found: 236.1555.
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(E)-3,3-Dimethyl-1-(4-methylphenyl)-1-phenyl-1-butene (E-18)
To a solution of 1-bromo-4-methylbenzene (0.79 g, 461 mmal) in THF (4 mL) & —78 °C was added n-
BuLi (286 mL, 461 mmol, 161 M). After 1 h the solution was warmed to 45 °C and a solution of
ZnBr; (335 mL, 5 mmol, 1.5 M) was added. After dirring a room temperature for 30 min a solution of
Pd(dba)> (120 mg, 02 mmol), PPe (020 g, 08 mma) and (E)-1-(tert-butyl)-2(4-methylphenyl)-1-
ethenyl iodide (1.2 g, 419 mmoal) (prepared by Sonogashira cross coupling between iodobenzene and
33-dmethyl-1-butynel™ followed by trestment with DIBAL-H and iocidel®!) in THF (4 mL) was added.
Stirring was mantained overnight. Saturated agueous NH4Cl (15 mL) was added and the mixture was
extracted with ether, dried over MgSO, and concentrated under reduced pressure. Purification by
chromatography of the residue on slicagd usng pentane as duent afforded 1 g (98% yield) of E-18.
'H-NMR (300 MHz, CDCl3) d(ppm): 7.36-7.05 (m, 9H), 6.09 (s, 1H), 2.33 (s, 3H), 0.99 (s 9H).
BC-NMR, DEPT (75 MHz, CDCkL) d(ppm): 141.3 (C), 1420 (C), 139.2 (CH), 1388 (C), 136.2 (C),
130.3 (2CH), 128.7 (2CH), 127.7 (2CH), 126.7 (2CH), 126.6 (CH), 33.9 (C), 31.3 (3CH;), 20.9 (CH3).
MS, m/z (%): 250 (M", 61), 235 (100), 157 (42), 143 (50), 128 (20), 105 (28), 91 (25).
IR (film, KBr-disk): 2957, 1510, 816, 701 cmi.
HRMSfor C1g9Hy, cded: 250.1721; found: 251.1752.

(2)- 3,3-Dimethyl-1-(4-methylphenyl)-1-phenyl-1-butene (Z-18)

Andogous procedure a desribed  for  (B)-1-(4methylphenyl)-1-phenyl-1-propene  (E-18) from
bromobenzene (047 g, 3 mmoal), n-BuLi (1.86 mL, 3 mmoal, 1.61 M), ZnBr (218 mL, 3.3 mma, 1.5 M),
Pd(dba), (0.08 g, 014 mmo, 5%), PPhs (128 g 049 mmo, 18%) and (2-1-(tert-butyl)-2-phenyl-1-
ethenyl iodide (0.82 g, 2.73 mmoal) afforded Z-18 (0.45 g, 67% yidd).

'H-NMR (300 MHz, CDCl3) d(ppm): 7.16-6.98 (m, 9H), 5.99 (s, H), 2.30 (s, 3H), 0.89 (s, 9H).

BC-NMR, DEPT (75 MHz, CDCk) d(ppm): 144.3 (C), 1400 (CH), 139.1 (C), 137.7 (C), 1362 (C),
130.2 (2CH), 128.4 (2CH), 127.9 (2CH), 126.8 (2CH), 126.4 (CH), 33.9 (C), 31.3 (3CHg), 21.2 (CH3).

MS, m/z (%): 250(M", 60), 235 (100), 157 (36), 143 (43), 128 (17),105 (22), 91 (19).

IR (film, KBr-disk): 2958, 1444, 737, 697 cm™.

HRMSfor C19H,1 caod: 250.1721; found: 250.1703.

2-M ethyl-3-phenylbicyclo[2.2.1]hept-2-ene (20)

n-BuLi (19.7 mL, 144 M, 284 mmol) was added dropwise to i-ProNH (4.2 mL, 29.6 mmol) cooled to -
78 °C. THF (26 mL) was added and after irring & room temperature for 30 min the mixture was cooled
to 0 °C. A olution of bicydo[2.21]heptan-2-0ne (25 g, 227 mmoal) in THF (10 L) was then added
dropwise. After 3 h, Md (4.24 mL, 68.1 mmol) was added dropwise & 0 °C and dirring was mantained
for 3 h & room temperature. Aqueous HCl (20 m_, 1M) was added and the mixture was extracted with
E>O. The combined organic layers were dried over anhydrous NaxSQu, filtered and concentrated under
reduced pressure. Purification by chromaogrephy of the resdue (SO,; pentane/ether 9.4/6) afforded a
mixture of exo and endo 3-methylbicycdo[2.2.1]heptan2-one (2.15 g, 76%).

nBuLi (5 mL, 158 M, 7.9 mmol) was added dropwise to i-ProNH (1.15 mL, 82 mmoal) cooled to -78
°C. THF (3 mL) was added and after dirring a room temperature for 30 min the mixture was cooled to -
78 °C. A solution of 3-methylbicyco[2.2.1]heptan2-one (0.781 g, 6.3 mma) in THF (3 mL) was then
added dropwise. After 1 h, a solution of PhNTf, (236 g, 662 mma) in THF (4 nL) was added
dropwie @ -78 °C and dirring was mantained overnight a room temperature. Aqueous HCl (5 mL, 1M)
was added and the mixture was extracted with Et,O (2 X 10 mL). The combined organic layers were
dried over anhydrous NaSO,, filtered and concentrated under reduced pressure. Purification by
chromaiogrgphy  of the resdue (SO2; pentane) afforded  3-methylbicycdo[2.2.1]hept-2-en-2-yi
trifluoromethanesulfonate (0.987 g, 61%).

A solution of ZnBr, (1544 mL, 1.2 M, 185 mmol) was added dropwise to a solution of PhLi (9.64 mL,
176 M, 170 mmoal) in THF (6 mL) cooled to -40 °C. Stirring was mantained for 30 min a -40 °C and 30
min & room tempeaure. A solution of 3-methylbicydo[2.2.1]hept-2-en-2-yl  trifluoromethanesulfonate
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(0987 g, 3.86 mmal), Pd(PPhs)s (4%, 0.179 g, 0.154 mmoal) in THF (8 mL) was then added dropwise.
Stirring was mantained for 3 h a 50 °C. Sauraed agueous NH4Cl (14 mL) was added and the mixture
was extracted with Et,O. The combined organic layers were dried over anhydrous Nax SOy, filtered and
concentrated under reduced pressure. Purification by chromatography of the resdue (SO; pentane)
afforded 20 (0.683 g, 96%).
'H-NMR (300 MHz CDCls) d(ppm): 7.48-7.41 (m, 4H), 7.30 (m, 1H), 329 (s 1H), 292 (s 1H), 2.07
(s 3H), 196-1.86 (m, 2H), 1.68 (d, J=8 Hz, 1H), 1.50 (m, 1H), 1.34-1.28 (m, 2H).
BC-NMR, DEPT (75 MHz, CDCls) d(ppm): 13966, 13963, 1376, 1281, 1266, 1255, 495, 469,
464,27.1, 258, 13.7.
IR (KBr-disk): 2958, 2870, 1682, 1497, 1447, 753, 700 cm .
MS, mVz (%): 184(29), 156(100).
HRMSfor C14H16, cacd: 184.1252, found: 184.1243.

2-Ethyl-3-phenylbicyclo[2.2.1]hept-2-ene (23)

Anaogous procedure &  described for 20 usng 3-ethylbicydo[2.2.1] hept-2-en-2-yl
trifluoromethanesulfonate (0416 g, 1.54 mmoal), ZnBr, (6.2 mL, 1.2 M, 74 mmoal), PhLi (39 mL, 1.76
M, 6.8 mmoal), Pd(PPte)4 (4%, 0.071 g, 0.062 mmoal) afforded 23 (0.263g, 86% yidld).

'H-NMR (300 MHz CDCls) d(ppm): 7.19-7.10 (m, 4H), 7.02 (m, 1H), 299 (s 1H), 278 (s 1H), 2.25
(sextet —codescence of dc-, J=15, 7.5 Hz, 1H), 206 (sextet —codescence of dc-, J=15, 7.5 Hz, 1H), 1.68
159 (m, 2H), 1.37 (m, 1H), 1.21 (m, 1H), 1.06-1.03 (M, 2H), 1.01 (t, 7.5 Hz, 3H).

BC-NMR, DEPT (75 MHz, CDCk) d(ppm): 1456, 1391, 1377, 1281, 1267, 1256, 472, 470, 465,
26.8,26.3, 209, 132

IR (KBr-disk): 2961, 2869, 1496, 698 o .

MS, m/z (%): 198(34), 170(90), 155(100).

HRMSfor CyisHss, cded: 198.1409, found: 198.1390.

15-Ethyl-16-phenyltetr acyclo[6.6.2.0%".0°**]hexadeca-2(7),3,5,9(14),10,12,15-heptene (26)

To a olution of ethyliodide (0.37 g, 24 mmoal) in ether (4 mL) & —78 °C a solution of n-BuLi (3.36 mL,
15 M) was added. After 05 h a —78 °C, the reaction solution was warmed to room temperature and
kept a this temperature for 05 h. The solution was then cooled to 0 °C and 15-phenyl-16-
(phenylsulfonyl)tetracyd0[6.6.2.3 7.0 4] hexadeca-2(7),359(14),10,12,15-heptaenel? (084 g, 2  mmol)
was added and heated at reflux for 6 h. The reaction was diluted with CH,Cl, and washed with a
saurated solution of NH4Cl. The combined organic layers were dried over MgSO, and concentrated
under vacuum. Purification by chromatography over dglica gd usng pentayCH.Cl, 9/1 as duernt,
afforded 168 mg (27% yield) of 26 and 470 mg of sarting materiad were recovered.

'H-NMR (300 MHz CDCls) d(ppm): 7.33-687 (m, 12H), 516 (s 1H), 497 (s 1H), 225 (g, J75 Hz
2H), 1.02 (t, 7.5 Hz, 3H).

BC.NMR, DEPT (75 MHz, CDCls) d(ppm): 1475 (C), 1464 (C), 1459 (C), 1428 (C), 1390 (O),
128.1 (2CH), 127.3 (2CH), 126.5 (CH), 124.6 (2CH), 124.5 (2CH), 122.6 (2CH), 122.5 (2CH).

MS mVz(%): 308 (M", 38), 279 (33), 178 (100).

Products of C-H activation

General Procedure; Preparation of 1-(2-hydroxyphenyl)-3,3-dimethyl-1-phenyl-2-butanol (17)
A solution of BHz - THF (9 mL, 9 mmol, 3 equiv) was added to a sdution of 3,3-dimethyl-1,1-diphenyl-
1-butene (16) (0.71 g, 3 mmoal) in THF (25 mL) a room temperature under argon amosphere. After
dirring a 50 °C for 24 h the resulting mixture was quenched by addition of 2M NaOH (12 mL) and 30%
H>O,(12 mL). The resulting mixture was Stirred a room temperature for 30 min and was then extracted
with diethyl ether (10 mL). The combined organic layers were dried over MgSOy, filtered and



concentrated under reduced pressure. Purification by chromatography of the residue on silicaflash
(elution with pentane/diethyl ether 7/3) afforded the product 17 as awhite solid (478 mg, 60% yield).

2-[(2-Hydr oxyphenyl)(phenyl)methyl]-3,3-dimethyl - 1-butanol (6)

'H-NMR (300 MHz, CDCl3) d(ppm): 7.22-701 (m, 7H), 6.77-6.73 (m, 2H), 429 (d, J5.3 Hz, 1H), 3.73
(dd, =11, 3.3 Hz, 1H), 352 (dd, =11, 9.9 Hz, 1H), 2.3 (ddd, J=9.9, 5.3, 3.3 Hz, 1H), 0.91 (s 9H).

BC.NMR, DEPT (75 MHz, CDCly) d(ppm): 154 (C), 142.1 (C), 1311 (C), 1309 (CH), 1293 (2CH),
1283 (2CH), 127.8 (CH), 1261 (CH), 120.1 (CH), 117.2 (CH), 62.2 (CH,), 539 (CH), 465 (CH), 344
(©), 28.7 (3CH3).

MS, miz (%): 284 (M", 29), 183 (100).

IR (KBr): 3400, 3306, 2962, 1455, 1368, 1232, 752, 704 ami™.

HRMSfor C19H2402, cacd: 284.1776; found: 284.1756.

X-ray

Crygdlographic data (excduding dructure factors) for the dructure 6 has been deposted with the
Cambridge Cryddlographic Data Centre as supplementary publication no. CCDC-161451. Copies of the
data can be obtained free of charge on goplication to CCDC, 12 Union Road, Cambridge CB21EZ, UK

(fax: (+44)1223-336-033; E-mail: deposit@ccde.cam.ac.uk).
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2-Benzhydryl-3,3-dimethyl-1-butanol (14)
'H-NMR (300 MHz CDCls) d(ppm): 74-7.1 (m, 10H), 420 (d, J82 Hz, 1H), 3.743.61 (m, 2H), 234
(ddd, J=8, 5.3, 33 Hz, 1H), 0.91 (s, 9H).
BC.NMR, DEPT (75 MHz, CDCls) d(ppm): 1461 (C), 1440 (C), 1291 (2CH), 1287 (2CH), 1286
(2CH), 1284 (2CH), 126.3 (CH), 125.9 (CH), 62.6 (CH,), 54.2 (CH), 52.1 (CH), 34.5 (C), 29.3 (3CH3).
MS, mvz (%): 268 (M", 17), 167 (100).

1-(2-Hydr oxyphenyl)- 2,3,3-trimethyl-1-phenyl-2-butanal (15)

'H-NMR (300 MHz CDCl3) d(ppm): 7.46-743 (m, 2H), 7.20-693 (m, 5H), 6.77-6.74 (m, 1H), 6.66-
6.61 (m, 1H), 4.07 (s, 1H), 1.11 (s 3H), 0.9 (s 9H).

BC.NMR, DEPT (75 MHz, CDCl) d(ppm): 1546 (C), 1434 (C), 132.2 (CH), 1302 (C), 1293 (2CH),
1285 (2CH), 1281 (CH), 1265 (CH), 1200 (CH), 1182 (CH), 813 (C), 595 (CH), 395 (C), 264
(3CHs3), 24.3 (CHg).

MS, miz (%): 284 (M", 1), 209 (22), 184 (100), 165 (23), 101 (79), 83 (29).

IR (KBr): 3370, 2955, 1580, 1488, 1253, 752 ami™.

HRMSfor C19H2405 cded: 284.1776; found: 284.1750.

X-ray

Crysdlographic data (excluding dtructure factors) for the dructure 15 has been deposited with the
Cambridge Cryddlogrgphic Data Centre as supplementary publication no. CCDC-161450. Copies of the
data can be obtained free of charge on goplication to CCDC, 12 Union Road, Cambridge CB21EZ, UK
(fax: (+44)1223-336-033; E-malil: depost@ccdc.cam.ac.uk).



1-(2-Hydr oxyphenyl)-3,3-dimethyl-1-phenyl-2-butanol (17)

H-NMR (300 MHz, CDCl3) d(ppm): 7.18-689 (m, 7H), 6.73-6.23 (m, 2H), 419 (d, J29 Hz, 1H), 385
(d, F29 Hz, 1H), 0.78 (s, 9H).

BC-NMR, DEPT (75 MHz, CDCls) d(ppm): 1553 (C), 1423 (C), 1328 (CH), 1286 (CH), 1284
(2CH), 1281 (2CH), 1263 (C), 126.1 (CH), 1200 (CH), 117.6 (CH), 834 (CH), 534 (CH), 359 (C),
26.3 (3CHs3).

MS miz (%): 270 (M", 1), 184 (100), 165 (20), 106 (13).

IR (KBr): 3428, 2959, 1583, 1495, 1254, 751 ami™.

HRMSfor C1gH220; cded: 270.1620; found: 270.1611.

1-(2-Hydr oxy-4-methylphenyl)-3,3-dimethyl-1-phenyl-2-butanol (19a)

H-NMR (300 MHz, CDCl3) d(ppm): 7.21-649 (m, 8H), 4.18 (d, J=3.1 Hz, 1H), 388 (d, =31 Hz, 1H),
2.17 (s 3H), 0.82 (s, 9H).

BC.NMR, DEPT (75 MHz, CDCl) d(ppm): 1552 (C), 1426 (C), 1387 (C), 132.7 (CH), 1285 (2CH),
1281 (2CH), 1262 (CH), 1231 (C), 1209 (CH), 1184 (CH), 837 (CH), 533 (CH), 359 (C), 263
(3CHa), 20.9 (CH).

MS miz (%): 284 (M*, 1), 198 (100), 183 (33), 165 (13), 120 (15).

IR (KBr): 3389, 2870, 1447, 1270, 718 cmi™.



HRMSfor C15H1602 cdcd: 284.1776; found: 284.1796.

1-(2-Hydr oxyphenyl)-3,3-dimethyl-1-(4-methylphenyl)-2-butanol (19b)

'H-NMR (300 MHz CDCl3) d(ppm): 7.24-651 (m, 8H), 42 (d, 3.1 Hz, 1H), 391 (d, J3.1 Hz, 1H),
219 (s 3H), 0.83 (s 9H).

BC-NMR, DEPT (75 MHz, CDCl3) d(ppm): 1555 (C), 1392 (C), 1358 (C), 1328 (CH), 129.2 (2CH),
1286 (CH), 1280 (2CH), 1264 (C), 1200 (CH), 117.7 (CH), 83.8 (CH), 534 (CH), 359 (C), 26.3
(3CHs), 20.8 (CHg).

MS m/z (%): 284 (M", 1), 198 (100), 183(39) 165 (13).

IR (KBr): 3412, 2957, 1488, 1250, 753 ami™.

HRMSfor C19H240; cded: 284.1776; found: 284.1761.

$3-Phenylbicyclo[2.2.1]hept-2-y|)methano| (22)

H-NMR (300 MHz, CDCl;) d(ppm): 7.22-7.08 (m, 5H), 359 (dd, J111, 58 Hz, 1H), 340 (dd,
F111, 89 Hz, 1H), 321 (dd, JF117, 28 Hz, 1H), 242-237 (m, 3H), 174 (ct, =84, 2.7 Hz, 1H),
1.60-1.53 (M, 2H), 1.46-1.37 (m, 3H), 1.21 (s, 1H).

BC.NMR, DEPT (75 MHz, CDCls) d(ppm): 1405, 1296, 1279, 1258, 624, 474, 438, 426, 405,
395,230, 22.7.

MS miz (%):202(M"*, 16), 184(54), 91(100).

IR (KBr): 3338, 2961, 2879, 1494, 1446, 1023, 756, 704 cmi™*

HRMSfor C14H180, cacd: 2021357, found: 202.1343.

[3-(2-Hydr oxyphenyl)bicyclo[2.2.1] hept-2-yl|methanol (22)

H-NMR (300 MHz, CDCl3) d(ppm): 7.32 (d, 7.6 Hz, 1H), 7.08 (t, 7.8 Hz, 1H), 689 (t, 68 Hz
1H), 6.73 (d, X811 Hz, 1H), 351-339 (m, 2H), 328 (d, X111 Hz, 1H), 262-255 (m, 2H), 249 (s
1H), 1.94 (m, 1H), 1.70-1.62 (m, 2H), 1.49-1.34 (m, 3H).

BC.NMR, DEPT (75 MHz, CDCk) d(ppm): 1544, 1294, 1290, 127.1, 1205, 1166, 639, 434, 429,
411, 405, 24.1, 22.7.

IR (KBr): 3536, 2954, 1630 e,

1-[3-(2-Hydr oxyphenyl)bicyclo[2.2. 1] hept -2-yl]-1-ethanol (24)

mp 173°C

'H-NMR (300 MHz CDCl;:CD3sOD, 41) d(ppm): 7.34 (dd, 81, 15 Hz, 1H), 7.00 (td, 8.1, 15 Hz
1H), 6.81-6.74 (m, 2H), 381 (dc, JF10.3, 59 Hz, 1H), 356 (dd, J11.8, 3.7 Hz, 1H), 234 (s 1H), 227
(s 1H) 2.06 (m, 1H), 1.92 (m, 1H), 1.58 (d, J:8.8 Hz, 1H), 1.52-1.39 (m, 4H), 1.07 (d, J=5.9 Hz, 3H).

BC.NMR, DEPT (75 MHz, CD3;0D) d(ppm): 1568, 131.1, 1295, 127.8, 1202, 1166, 67.7, 526, 443,
424,421, 394, 246, 236, 235.

MS miz (%):232(M*, 22), 214(40), 186(75), 107(100).

IR (KBr): 3546, 3286, 2963, 2938, 1728, 1454 cmi™.

HRMSfor C15H2002, cdcd: 232.1464; found: 232.1449.

X-ray

Crysdlographic data (excluding structure factors) for the dructure 24 has been deposted with the
Cambridge Cryddlographic Data Centre as supplementary publication no. CCDC-161449. Copies of the
data can be obtained free of charge on applicaion to CCDC, 12 Union Road, Cambridge CB21EZ, UK
(fax: (+44)1223-336-033; E-mall: depost@ccdc.cam.ac.uk).
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2-[16-(1-Hydroxyethyl)tetr acycl0[6.6.2.07".0° | hexadeca-2(7),3,5,9(14),10,12-hexaen-15-yl]phenol
27)
gH-NMR (300 MHz, CDCl3) d(ppm): 7.33-641 (m, 8H), 423 (d, =26 Hz, 1H), 422 (d, 1.3 Hz, 1H),
373 (dd, J99, 1.3 Hz, 1H), 29 (dc, 99, 62 Hz, 1H), 226 (td, J99, 26 Hz, 1H), 1.24 (d, }6.2 Hz,
3H).

BC.NMR, DEPT (75 MHz, CDCl3) d(ppm): 1539 (C), 1460 (C), 1431 (C), 1425 (C), 1419 (O),
1296 (C), 1284 (CH), 127.7 (CH), 1264 (CH), 1259 (CH), 1259 (CH), 125.7 (CH), 1256 (CH), 1246
(CH), 1238 (CH), 122.7 (CH), 1205 (CH), 1158(CH), 69.3 (CH), 50.3 (2CH), 47.5 (CH), 387 (CH),
21.0 (CHs).
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