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A Concise Synthesis of Racemic
1-(6,7-Dimethoxy-2-naphthyl)-1-(1 H-imidazol-4-yl)-2-methylpropan-1-ol for a
Potent Ci7,20-Lyase Inhibitor

Jun-ichi Kawakami,* Kazuhiro Kimura, and Masayoshi Yamaoka
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Abstract: Scheme 1. Initial synthesis of 2
The development of a practical and scaleable synthesis of 1-(6,7-

dimethoxy-2-naphthyl)-1-(1H-imidazol-4-y1)-2-methylpropan-1- Br i MG |
10xy-2-naphthyl)-1-( yl)-2-methylprop .Me . CO o

ol (2) is described. Racemate 2 was synthesized from commer-

cially available 4(5)-imidazolecarboxyaldehyde (7) in three steps 45%}) s o e
excluding chromatography. 4(5)-Cyanoimidazole (10) was pre- X it

pared from 7 in good yield in a one-pot reaction. A Grignard

reaction of cyanoimidazole 10 with isopropylmagnesium bro- PrMgBr HCOH
mide followed by the addition of aqueous sulfuric acid formed | CO THE OO

acylimidazole 9. The final racemate 2 was obtained by the direct Tntyl 56% Tmy. 65%

Grignard reaction of acylimidazole 9 without N-protection. This
process was accomplished efficiently to produce 2 in 70%
overall yield from 7 in a large-scale synthesis.
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Introduction
Ci720Lyase, which is a key enzyme involved in androgen 1H-imidazole-4-carboxyaldehydeB)( was prepared from
biosynthesis, is thought to be a promising target for the 4(5)-imidazolecarboxyaldehyd&)(by reaction with trityl-
treatment of androgen dependent prostate Caln[ren’act, chloride? The reaction oB with the aldehyd(S was carried
Cu720lyase inhibitors have been reported, and some of themOut via lithiation to give the secondary alcohél 4 was
have entered clinical triafsIn previous papers, Matsunaga, ©Xidized with manganese dioxide to provide the correspond-
Tasaka, and co-workers have identifie@)(1-(6,7-dimethoxy-  ing ketone5. The addition of isopropylmagnesium bromide
2-naphthyl)-1-(H-imidazol-4-yl)-2-methylpropan-1-ollj as to 5 to provide the tertiary alcohd followed by removal
a novel inhibitor of G7clyase® Therefore, we sought a  Of the trityl group furnished the desired compouhd
large-scale synthesis suitable for the preparation of racemate Although 2 is able to be prepared using this route, there
2 of a potent Graglyase inhibitor 1. In this paper, we  are some problems for further scale-up. For instance (i)

describe a practical and scaleable three-step chromatographyand 4 were produced in low yield by chromatographic
free synthesis oP. purification; (i) CHCk, which is highly toxic, was used as

a solvent for N-protection of and the oxidation o#; (iii)

Ho, large amounts of manganese dioxide were used in the
oxidation of4. Therefore, to avoid these drawbacks we have
IMe OO oo N> developed an alternative practical process for the synthesis
2 of 2.
Retrosynthetic analysis revealed that the most efficient
Results and Discussion route toward the synthesis @fwould employ the late-stage

The synthesis route a2 was reported by Matsunaga, coupling of the acylimidazol® and naphthalene fragment
Tasaka, and co-worke?3As shown in Scheme 1, 1-trityl- 3 (Scheme 2). Recently, we have discovered a convenient

P— ; hould be addressed. E-mal: Kawakami Junichi@ synthesis of 4(5)-alkylacylH-imidazoles from commercially
takedg_\go.?g? correspondence shouldbe addressed. E-matl: Rawakami U available 4(5)-imidazolecarboxyaldehyd@) (without an
(1) () Jarman, M.; Smith, H. J.; Nicholls, P. J.; Simons jifimiiasmian N-protecting group.By using this synthesis, acylimidazole
1998 495 (b) Rajfer, J.; Sikka, S. C.; Rivera, F.; Handelsman, DJ.J. R ; ; ; ;
Clin. Endocrinol. Metab1996 63 1193. 9' cpuld be derived simply fron¥ via an intermediate
(2) Clement, O. O.; Freenman, C,. M.; Hartmann, R. W.; Handratta, V. D.; nitrile 10.

Vasaitis, T. S.; Brodie, A. M. H,; Njar, V. C Gimitmi@SR@m2003 46, Cyanoimidazolel0 was prepared fronY in a one-pot
2345; see also ref 5.

(3) (@) Matsunaga, N.; Kaku, T.; Ojida, A.; Tanaka, T.; Hara, T.; Yamaoka, reaction (SCheme 3)- A solution af and hydroxylamme
M.; Kusaka, M.; Tasaka, AR ""2004 12, 4313 (b)
Matsunaga, N.; Kaku, T.; Ojida, A.; Tasaka, Retrahedron: Asymmetry (4) Burger, A.; Bernabe, Visshifseiuli@in1971 14, 883.

2004 15, 1555. (5) Kawakami, J.; Kimura, K.; Yamaoka, NGxathegi<003 677.
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Scheme 2. Retrosynthetic analysis
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Scheme 3. Synthesis of
1-[1H-imidazol-4(5)-yl]-2-methylpropan-1-one (9)
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Scheme 4. Synthesis of 2 from 9 with N-protection of the

imidazole ring
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hydrochloride in pyridine was stirred at room temperature
for 2 h, then treated with acetic anhydride, and stirred again

at 110°C for 2 h® After the usual workup and recrystalli-
zation, cyanoimidazolel0 was obtained in 88% yield.
Grignard reaction ofl0 with isopropylmagnesium bromide

(3 equiv) at room temperature for 3 h, followed by hydrolysis

with sulfuric acid, gave 1-[H-imidazol-4(5)-yl]-2-methyl-
propan-1-oneq) in 82% yield.

The reaction of9 with tritylchloride/EgEN in DMF
proceeded smoothly to give the product in good yield
(86%) (Scheme 4). Next, to form the compouh2 from
11, we carried out the Grignard reaction ofi with 3a
Grignard reagenBa was prepared fron3 and magnesium
in THF at 20-25 °C. Addition of3ato 11in THF at 0°C,
followed by stirring at room temperature for 5 h, formed
the corresponding produd® in high yield (91%). Finally,
the N-deprotection 012 using pyridinium hydrochloride in
MeOH at 20-25 °C’ successfully provided the desired
product2 as a crystalline solid in 71% vyield.

In general, reactions of 4-acylimidazoles with Grignard
reagents have used N-protecting groups on the imidazole
ring.g On the other hand, it has been reported by some that

the alkylation of non-protected 4(5)-formylimidazofe4(5)-
cyanoimidazole&;l°4(5)-imidazolecarboxylat®a1lor 4(5)-

acylimidazole&¥2with excess Grignard reagents takes place
to provide the corresponding products. We thought that th

(6) Pierce, M. E.; Carini, D. J.; Huhn, G. F.; Wells, G. J.; Arnett, JLErg
Chem.1993 58, 4642.
(7) Sieber, P.; Riniker, Bjzniusiossamesingtt1987 28, 6031.

Scheme 5. Synthesis of 2 from 9 without N-protection of
the imidazole ring
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Scheme 6. Proposed reaction mechanism of Grignard

reaction of 9
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Grignard addition to compounél could be accomplished,
without N-protection, to forn®2 in one step. Accordingly, it
was found that the desired compouhdould be synthesized
in 84% vyield by using 2.8 equiv of Grignard reag&a?
(Scheme 5).

Although elucidation of the precise mechanism requires
further detailed investigation, this reaction may be assumed
to proceed via an intermediai® or 14, as shown in Scheme
6. In consequence, this protecting free synthetic process was
able to give2 in three steps from commercially available
4(5)-imidazolecarboxyaldehyde&’)(in 60% overall yield.
Furthermore, the use of the crude intermedidit®snd 9
without purification via crystallization at each step, led to
an increase of the overall yield @ffrom the starting material
7 (overall yield; 70%, Scheme 7). In fact, this process could
produce2 from 7 in a large-scale preparation.

(8) (a) Boyd, R. E.; Rasmussen, C. R.; Press, J. B.; Raffa, R. B.; Codd, E. E.;
Connelly, C. D,; Li, Q. S.; Martinez, R. P.; Lewis, M. A.; Almond, H. R,;
Reitz, A. B. pasbigenimia@in2001 44, 863. (b) Ross, T. M.; Jetter, M. C,;
McDonnell, M. E.; Boyd, R. E.; Connelly, C. D.; Martinez, R. P.; Lewis,
M. A.; Codd, E. E.; Raffa, R. B; Reitz\. niiasiigg?00Q 43,
1423. (c) Boyd, R. E.; Press, J. B.; Rasmussen, C. R.; Raffa, R. B.; Codd,
E. E.; Connelly, C. D.; Bennett, D. J.; Kirifides, A. L.; Gardocki, J. F.;
Reynolds, B.; Hortenstein, J. T.; Reitz, A. 999 42, 5064.

(d) Zhang, X.; Yao, X.-T.; Dalton, J. T.; Shams, G.; Lei, L.; Patil, P. N;
Feller, D. R.; Hsu, F.-L.; George, C.; Miller, D. [jabittaisigin1996
39, 3001. (e) Cordi, A. A.; Persigand, T.; Lecouve, J il n.
1996 26, 1585.

(9) (@) Thompson, S. K.; Murthy, K. H. M.; Zhao, B.; Winborne, E.; Green,
D. W.; Fisher, S. M.; DesJarlais, R. L.; Tomaszek, T. A., Jr.; Meek, T. D.;
Gleason, J. G.; Abdel-Meguid, S. gabdfsaisagini994 37, 3100. (b)
Paul, R.; Brockman, J. A.; Hallett, W. A.; Hanifin, J. W.; Tarrant, M. E.;
Torley, L. W.; Callahan, F. M.; Fabio, P. F.; Johnson, B. D.; Lenhard, R.
H.; Schaub, R. E.; Wissner, Amhdtthaiaagini 985 28, 1704.

(10) (a) Yanagisawa, H.; Amemiya, Y.; Kanazaki, T.; Shimoji, Y.; Fujimoto,
K.; Kitahara, Y.; Sada, T.; Mizuno, M.; Ikeda, M.; Miyamoto, S.; Furukawa,
Y.; Koike, H. dasbdsliaia@in1 996 39, 323. (b) Baldwin, J. J.; Christy, M.
E.; Denny, G. H.; Habecker, C. N.; Freedman, M. B.; Lyle, P. A.; Ponticello,
G. S.; Varga, S. L.; Gross, D. M.; Sweet, C. iasbiiianinagin1986 29,
1065.

e (11) (a) Jones, C. D.; Winter, M. A.; Hirsch, K. S.; Stamm, N.; Taylor, H. M.;

Holden, H. E.; Davenport, J. D.; Krumkalns, E. V.; Suhr R.GMed.
Chem.199Q 33 416. (b) Zaugg, H. E.; Michaels, R J.; Denet, R. W.
Siamabae 1958 23, 847.

(12) In the case of using less than 2.8 equiv of Grignard reaggrihe yield
was decreased.
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Scheme 7. Improved synthesis of 2 sulfuric acid solution (860 mL) were added dropwise, and

OHC,

NC o ] the mixture was stirred at 30 min and titrated to pH 8 with
N 1) NH2OH HCI Z—N 1) ‘PrvigBr
[ Y pyridine /N) THF \ruz—
N N

P O B 30% aqueous sodium hydroxide solution. After the organig
H 2400 LA ETEOR h THE  MeO , N layer was separated, the aqueous layer was extracted with
- overallyield; 70% ethyl acetate (300 mlLx 2). The organic layers were
combined, and the mixture was washed with aqueous sodium
Conclusions hydrogen carbonate and brine and concentrated under

In summary, we have developed a convenient process forreduced pressure. The crystals formed were collected by
the practical large-scale synthesis of racen2atquired for filtration and washed with isopropyl ether (300 mL). The
preparation of the potent enantiomer7gg-lyase inhibitor crystals were dried in vacuo (4C) to give 1-(H-imidazol-

1. The desired compoun@ could be produced from  4(5)-yl)-2-methylpropan-1-one)® (51.9 g, yield 82%)H
commercially available 4(5)-imidazolecarboxyaldehyde (  NMR (300 MHz, CDC}): 6 1.25 (d,J = 6.9 Hz, 6 H),

in three steps not only without chromatography but also 3.31-3.41 (m, 1 H), 7.81 (s, 1 H), 7.87 (s, 1 H), 11.39 (br
without the requirement for N-protection of the imidazole s, 1 H);13C NMR (75 MHz, CDC}): 6 197.9, 138.5, 135.9,

ring. 127.9, 36.7, 19.2; IR (KBr):v = 1664 (CO) cm?'; MS
(El): m/z= 138 (M*); Anal. calcd for GH10N,O: C, 60.85;
Experimental Section H, 7.30; N, 20.28. Found: C, 60.83; H, 7.44; N, 20.21.
General Comments.!H NMR spectra were recorded on Synthetic Procedure for 2-Methyl-1-(1-trityl-1H-imi-

BRUKER-DPX 300 (300 MHz) and spectrometers using dazol-4-yl)propan-1-one (11).To a solution of 1-(H-
CDCl;, DMSO-dgs as the solvent with M&i as the internal  imidazol-4(5)-yl)-2-methylpropan-1-one9) (8.6 g, 62.2
standard*C NMR spectra were taken on BRUKER-DPX mmol) in DMF (10 mL) was added dropwise triethylamine
300 (75 MHz) spectrometers using CRGIs the solvent.  (12.1 mL, 86.8 mmol). Tritylchloride (20.8 g, 74.5 mmol)
Chemical shifts in'3C NMR were measured relative to  was added to the mixture. After stirring the mixture for 2.5
CDCl; and converted to thé(Me,Si) value using)(CDCls) h at room temperature, triethylamine (1 mL) and tritylchlo-
= 77.0. IR spectra were determined on a HORIBA FT-210 ride (2 g) were added to the mixture. The mixture was further
spectrometer. MS was obtained on JEOL JMS-700T in stirred fa 2 h atroom temperature and added to water. The
Takada Analytical Research Laboratories, Ltd. Elemental crystals formed were collected by filtration and washed with
analyses were also performed there. All materials were water. The crystals were added to ethyl acetate (50 mL).
obtained from commercial supplies. After stirring the mixture fo 1 h atroom temperature, the
Synthetic Procedure for 4(5)-Cyanoimidazole (10)To crystals were collected by filtration and washed with ethyl
a solution of 4(5)-imidazolecarboxyaldehyd® (50 g, 0.52  acetate (10 mL). The crystals were dried in vacuo 1@
mol) in pyridine (150 mL) was added hydroxylamine to give 2-methyl-1-(1-trityl-H-imidazol-4-yl)propan-1-one
hydrochloride (40.5 g, 0.585 mol). After stirring the mixture  (11) (20.3 g, yield 86%)H NMR (300 MHz, CDC}): 6
for 2 h atroom temperature, the solution was heated to 80 1.20 (d,J = 6.9 Hz, 6 H), 3.59-3.73 (m, 1 H), 7.16-7.13
°C, and acetic anhydride (92.3 mL, 0.978 mol) was added (m, 6 H), 7.34-7.36 (m, 9 H), 7.44 (dJ = 1.1 Hz, 1 H),
dropwise at 86-110°C. The mixture was further stirred until 7 58 (d,J = 1.2 Hz, 1 H);}3C NMR (75 MHz, CDC}): ¢

the temperature reached room temperature, and was titratego1.0, 141.8, 140.1, 139.1, 129.7, 128.4, 128.3, 125.8, 76.1,
to pH 7.9 with 30% aqueous sodium hydroxide solution. 358 18.7; IR (KBr):» = 1670 (CO) cm?; MS (ESI): m/z
Ethyl acetate (380 mL) was added for extraction, and the — 381 (MH"); Anal. calcd for GiH24N-O: C, 82.07; H, 6.36;
aqueous layer was extracted again with ethyl acetate (250N, 7.36. Found: C, 81.86: H, 6.44: N, 7.20.
mL). The organic layer was combined, washed with brine Synthetic Procedure for 1-(6-Methoxy-2-naphthyl)-2-
(x2), and concentrated under reduced pressure. Toluene ao%ethyl-l-(l—trityl-l H-imidazol-4-yl)propan-1-ol (12). THF
mL) was added to the residue, and the mixture was (13 mL) was added to magnesium (1.7 g, 69.9 mmol) under
concentrated under reduceq pressure (twice). Thg crystalsa nitrogen atmosphere. lodine (33 mg) was added, and the
formed were collected by filtration and washed with is0- - mixtyre was stirred. While keeping the mixture at less than
propyl ether (100 mL). The crystals were dried in vacuo (40 g °C, a solution of 2-bromo-6-methoxynaphthalene (15.4
°C) to give 4(5)-cyanoimidazolel()** (42.7 g, yield 88%). ¢ g5 0 mmol) in THF (39 mL) was added dropwise, and
"H NMR (300 MHz, DMSO¢k): 0 7.91 (s, 1H),8.10(S,1  {he mixture was stirred at t85°C for 1 h. To a solution
H); MS (EI_): mz = 93 (M), 66 (M - HCN). of 2-methyl-1-(1-trityl-H-imidazol-4-yl)propan-1-onel{)
Synthetic Procedure for 1_'(JH'Im'daZ°|'4(5)'yl)'2' (10.0 g, 26.3 mmol) in THF (100 mL) was added dropwise
methylpropan-1-one (9).A s_quuon of 4(5)-cyanoimidazole 1 M (6-methoxy-2-naphthyl)magnesium bromid@a in
(10) (‘,12'7 9 0'458, mol) in THF (500 mL) was added THF (42.0 mL, 42.0 mmol) at 6C. The mixture was stirred
drc_)pW|se over 30 min to aSO.IUt'C_m (1.4L,1.47 mol) of 1.1 at room temperature for 5 h. Saturated aqueous sodium
M |§opropylmagne5|um bromld_e In THF belqw 10 under hydrogen carbonate (100 mL) and water (25 mL) were
a nitrogen atmosphefé.The mixture was stirred at room successively added dropwise. After the layers partitioned,
temperature for 3 h. Water (430 mL) and 10% aqueous the aqueous layer was extracted with ethyl acetate. The
(13) Matthews, D. P.: Whitten, J. P.: McCarthy, J..ROrg. Chem1986 51 organic layers were combined, and the mixture was washed
3228. with brine and concentrated under reduced pressure. The
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concentration residue was broken up with ethyl acetate (402.08 mol) in pyridine (600 mL) was added hydroxylamine
mL), and the crystals were collected by filtration and washed hydrochloride (162 g, 2.33 mol). After the mixture stirred
with ethyl acetate (10 mlx 2). The crystals were dried in  for 2 h at 25-55 °C, acetic anhydride (369 mL, 3.91 mol)
vacuo (40°C) to give 1-(6-methoxy-2-naphthyl)-2-methyl- was added dropwise at 5335°C. The mixture was further
1-(1-trityl-1H-imidazol-4-yl)propan-1-0112)%(12.9 g, yield stirred until the temperature reached room temperature and
91%)."H NMR (300 MHz, CDC}): 6 0.74 (d,J=6.8Hz,  was titrated to pH 8 with 30% aqueous sodium hydroxide
3 H), 0.94 (dJ=6.7 Hz, 3 H), 2.46:2.59 (m, 1 H), 3.66  solution. Ethyl acetate (800 mL) was added for extraction,
(s,1H),3.90 (s, 3H), 6.79 (d,= 1.2 Hz, 1 H), 7.09-7.14 and the aqueous layer was extracted again with ethyl acetate
(m, 8 H), 7.3-7.34 (m, 10 H), 7.53 (dd) = 8.6 and 1.7 (800 mL). The organic layers were combined, washed with

Hz, 1 H), 7.62-7.70 (m, 2 H), 7.92 (s, 1 H). brine (x2), and concentrated under reduced pressure. Toluene
Synthetic Procedure for 1-(6,7-Dimethoxy-2-naphthyl)- (300 mL) was added to the residue, and the mixture was
1-(1H-imidazol-4-yl)-2-methylpropan-1-ol (2) from 12.To concentrated under reduced pressure (twice) to give crude

a solution of 1-(6-methoxy-2-naphthyl)-2-methyl-1-(1-trityl-  4(5y_cyanoimidazole10) (185 g). A Grignard reagent was
1H-imidazol-4-yl)propan-1-ol 12) (1.0 g, 1.86 mmol) in  yrenareq from isopropylbromide (598 mL, 6.37 mol),
MeOH (5 mL) was added pyr|d|n|qm hydrochloride (0.43 magnesium (163 g, 6.69 mol), and(L.6 g, 6.37 mmol) in

g, 3.72 mmol). The mixture was stirred at-560°C for 5 e (5 4 ). A solution of 4(5)-cyanoimidazold@) (185

h anq tirated to pH 2 wht 1 N aqueous herogen el g) in THF (1.9 L) was added dropwise over 30 min to the
solu'u_on. The aqueous layer was washed with |s_0propyl ethersolution of isopropylmagnesium bromide in THF below 0
and titrated to pH 8 with saturated aqueous sodium hydrogenoc under a nitrogen atmosphere. The mixture was stirred at
carbonate solution. The aqueous layer was extracted Withrt for 3 h. Water (1.9 L) and 1(')% aqueous sulfuric acid

ethyl acetate. The organic layer was washed with brine and . . .
y ganic layer was w i I golutlon (3.8 L) were added dropwise, and the mixture was
concentrated under reduced pressure. Ethyl acetate an

. . . . 0
isopropy!l ether were added to the residue, and the mixtures'[':jr_eOI a:] 9(? m|(rj] andltltt_ratedA]'E;) pI:hS with 30/;’ aqueous
was stirred at room temperature. The crystals formed were S0diUMm hydroxide solution. After the organic layer was

collected by filtration and washed with isopropy! ether. The separated, the organic layer was washed with brine and
crystals were dried in vacuo (46C) to give 1-(6,7- concentrated under reduced pressure. Toluene (2 L) was

dimethoxy-2-naphthyl)-1-@-imidazol-4-yl)-2-methylpropan- added to the residue, _and the mixture was concentrated under
1-0l (2)%2(0.39 g, yield 71%)*H NMR (300 MHz, DMSO- reduced pressure (twice) to give 1-Amidazol-4(5)-yl)-2-

d6): o 0.65 (d,J =6.8Hz, 3 H), 0.84 (dJ =6.6 Hz, 3 H), methylpll’opan-l-onegﬁ (286 g) THF (33 L) was added to
2.66-2.74 (m, 1H), 3.84 (s, 3 H), 6.97 (s, 1 H), 7.10 (dd, Magnesium (142 g, 5.85 mol) under a nitrogen atmosphere.
= 8.9 and 2.4 Hz, 1 H), 7.22 (d,= 2.1 Hz, 1 H), 7.53 (s, lodine (1.4 g) was added, and the mixture was stirred. While

1 H), 7.65-7.77 (m, 3 H), 7.99 (s, 1 H); MS (FAB)m/z= keeping the mixture at less than 8D, a solution of 2-bromo-
297 (MH"). 6-methoxynaphthalene (1321 g, 5.57 mol) in THF (3.8 L)
Synthetic Procedure for 1-(6,7-Dimethoxy-2-naphthyl)- was added dropwise, and the mixture was stirred at2bb
1-(1H-imidazol-4-yl)-2-methylpropan-1-ol (2) from 9. THF °C for 2 h. A solution of 1-(H-imidazol-4(5)-yl)-2-meth-
(620 mL) was added to magnesium (26.9 g, 1.11 mol) under ylpropan-1-one §) (286 g) in THF (1.9 L) was added
a nitrogen atmosphere. lodine (0.28 g) was added, and thedropwise at °C, and the mixture was stirred at-125 °C
mixture was stirred. While the mixture was kept at less than for 3 h. Saturated aqueous sodium hydrogen carbonate (1.4
50 °C, a solution of 2-bromo-6-methoxynaphthalene (250 L) and water (1.4 L) were successively added dropwise. After
g, 1.05 mol) in THF (730 mL) was added dropwise, and the partitioning, the organic layer was washed with brine and
mixture was stirred at £525°C for 1 h. A solution of 1-(H- concentrated under reduced pressure. Ethyl acetate (2 L) and
imidazol-4(5)-yl)-2-methylpropan-1-on®)((51.9 g, 0.376 isopropyl ether (4 L) were added to the concentration residue,
mol) in THF (370 mL) was added dropwise atO, and the and the mixture was stirred at 2& for 2 h. The crystals
mixture was stirred at 2525 °C for 4 h. Saturated aqueous were collected by filtration and washed with isopropyl ether
sodium hydrogen carbonate (250 mL) and water (250 mL) (1 L). The crystals were dried in vacuo (20) to give 1-(6,7-
were successively added dropwise. After partitioning, the dimethoxy-2-naphthyl)-1-@-imidazol-4-yl)-2-methylpropan-
aqueous layer was extracted with ethyl acetate (300 mL). 1-ol (2)32 (433 g, yield 70% fronv).
The organic layers were combined, and the mixture was
washed with bri.ne and. concentrated under rgduced pressureAcknowledgment
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