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Various aryl and heteroarylterahydrofuranols (2a-h) have been conveniently prepared in good yields by reaction of
synthetic equivalents of an acyl anion and a -electrophilic propionaldehyde.

Due to the involvement of platelet activating factor (PAF) in  From the plethora of reagents availdtite acyl anion, we
many inflammatory disorders? there has been considerable were attracted to the less frequently useainino nitrile$ by
interest in the search for and design of a lead structure for PAthe simplicity and convenience involved in their preparation
receptor antagonist as they may be of clinical benefit. On thign multigram scale. Various aromatic and heterocyalic
front, the cyclic ether acetalshave shown the most promis- amino nitriles3a—h, prepared according to the procedure of
ing activity as PAF receptor antagonists. Both thepykel0 underwent clean alkylation witN-methoxyN-
diastereoisomers df have been evaluated for the activity. methyl-3-bromopropionamidé, 4, using NaH in dry DMF
Recently? Whittaker elegantly obtained this interesting class (Scheme 2).
of compound in good yields as 1:1 mixture of stereoisomers The alkylated products, without purification, on hydrolysis
by the reaction of corresponding 5-aryltetrahydro-2-furaols using CuSQin aqueous methanol under reflux conditiéfs,
with variety of alcohols in presence of trifluoroacetic anhy- 5¢orded the correspondingketo Weinreb amidesa-h in
dride. The attractive feature of the method was the use of lagjooq overall yields (70-75%). It is during this unmasking of
tols 2 as mixture ofcis andtrans isomers, thereby removing he keto-functionality under acidic conditions that the stability
the need for separation at the starting substrate stage. Henge the \Weinreb amide as a latent aldehyde offered its advan-
the ready accessibility to stereoisomeric mixtures of lagtols tage. Subsequent reduction of these bifunctional amides with
becomes highly desirable. 1.5 equivalent of LiAlH at —78C in THF followed by mild
acidic work up furnished the lact®a—has diastereocisomeric

o mixtures in quantitative yields. The inherent ability of Weinreb
/O\ /O\ J @/\n/H amides to deter over-reduction is now seen to be operative, as
Ar o OR  Ar o o a” C evidenced by the quantitative yields of the lactols obtained.
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. . . N mantitative yield
Traditionally these lactols have been obtained by reduction of ([} cusos sgmeott. refiaxsn 0 'CH3 !
the corresponding aryl substitutgebutyrolactone or acidic S

hydrolysis of suitably substitutegthydroxy acetals. In the 3a-h Sa-h (70-75%)
former casé? to avoid any over reduction, the use of the

. . .. .. . Ar Ar.
pyrophoric and expensive diisobutylaluminium hydride, cou- o'
pled with careful control of the reaction conditions, becomes oL N/CHa —_— m —>  2ah
o) H

imperative. In in the latter ca8@stringent reaction conditions o

are required, both for the formation and reaction of the TawnOCks
Grignard reagent derived from the acid-sensitive acetal of
[3-bromopropionaldehyde. a:A=CeH;

The strategy adopted by us envisages a reaction between b_ﬁj_gfg{é}l
acyl anionA and a three-carbon synthd® (Scheme 1). 4 A3 4-CH0),Catly
Bearing in mind that there appears to be no dearth of synthetic :g"f?ﬂ*gﬁﬁggc u
equivalents for synthoA in the literatur€, it became clear g A= Lnaphiyl ©
that for the success of the proposed strategy the synthetic heAr=2-furyl
equivalent of synthorB must satisfy two requirements. It
should contain a masked aldehyde stable to acidic hydrolysis Scheme 2

conditions, and it should be generated quantitatively under

reductive conditions without any fear of over reduction. Basedn conclusion, this paper presents a simple, highly convenient
on our own interest and experience in the chemistril-of three-step method for an efficient synthesis of 5-aryltetrahy-
methoxyN-methyl amides$, popularly known as Weinreb dro-2-furanols. The added advantage being that, the immedi-
amides, the corresponding amide 33bromopropanoic acid ate precursor, namely-keto Weinreb amides are very stable,
fulfils both requirements. Furthermore, its use to this endcan be made on multigram scale and stored.

appears to be unexplored in the literature. Herein we report the

success met therewith, which paved the way for a simple and

novel route to the synthesis of important 5-aryltetrahydro-2-gyperimental

furanols2 in high yields. All the solvents and reagents were distilled before use. Dry solvents

were prepared as per standard procedures. Melting points were deter-
* To receive any correspondence. E-mail: isingh@pallava.iitm.ernet.inmined in capillary with a Toshniwal melting point apparatus and are
T This is a Short Paper, there is therefore no corresponding material inncorrected. NMR spectra were recorded on Bruker (300 z5
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using TMS as a reference compound. Electron impact mass spectea3518, 3008, 1613, 1471, 1424, 1043&nMS (EI) m/z(%): 198
were obtained at 70 eV using a Finnigan MAT 8230 spectrometer. IRM*, 20), 181 (19), 141 (100),124 (32) 113 (42), 88, (152, 58 (5).
spectra were recorded on Shimadzu IR 470. Microanalyses were per- 2-Hydroxy-5-(4-methoxyphenyl)tetrahydrofurg@c).* ° yield:
formed on a Heraeus CHN analyser. The TLC for monitoring the72% (colourless syrup)R: 0.45 (hexane/EtOAc, 7:3fH NMR
completion of the reaction was carried out on silica gel coated glas¢CDCI, 400 MHz): 5 1.65-2.40 (m, 4H, -8,CH,-), 3.73 (s, 3H)
plates (7cnx 2.5 cm) followed by staining in iodine vapour. 4.87-4.91 (m, 0.5H, -O@GAr), 5.13 (t, 0.5H, -OCIAr J = 7.3Hz),
General procedure for the alkylation of an aminonitr{ga—h) 5.50 (d, 0.5H, -€GI00 J = 3.9Hz), 5.62 (dd, 0.5H, 4800 J = 5.1,
with 4: Sodium hydride (0.36 g, 15 mmol, 60% suspension in paraf-2.3Hz), 7.24—7.53 (m, 4H}}*C NMR (CDCL 100 MHz): § 32.4,
fin oil) was washed with dry hexane and suspended in dry DMF32.8, 33.9, 54.6, 78.7, 82.0, 97.7, 98.1, 113.2, 113.2, 126.6, 127.4,
(10 ml) under nitrogen. An aminonitrile (10 mmol) in dry DMF 134.0, 134.4, 158.4, 158.5; IR (CHEIv = 3452, 2912, 1596, 1456,
(10 ml) was added at room temperaturd>(@n the case o3h). The 1392, 1056¢mt,
resulting orange or red suspension was stirred for 0.5hNand 2-Hydroxy-5-(3,4-dimethoxyphenyl)tetrahydrofura¢2d):4 60
methoxyN-methyl-3-bromopropionamidg)t! (2 g, 10 mmol) indry  yield: 65% (colourless syrup); R0.35 (hexane/EtOAc, 7:3}:H
DMF (10 ml) was added. After stirring for 6h, the excess of NaH wasNMR (CDCl, 300 MHz):3 1.72-2.10 (m, 4H, -8,CH,-), 3.85 (s,
destroyed with saturated aqueous J8H The organic portion was 3H), 3.87 (s, 3H), 4.96-5.10 (m, 0.5H, -68r), 5.21 (t, 0.5 H, -
extracted with EtOAc (3 50ml). The combined organic extracts OCHAr J = 7.3Hz), 5.58-5.60 (m, 0.5H, ¥0O0), 5.69-5.71 (m,
were washed with §0 and dried over N8O, Evaporation of the 0.5 H, -GHOO), 6.79-7.24 (m, 3H)i*C NMR (CDCL 75 MHz):3
solvent afforded the crude product, which was directly hydrolysed29.6, 32.4, 33.2, 34.5, 55.8, 55.9, 79.5, 82.9, 98.5, 108.9, 109.6,
without further purification following a literature proceddfe. 110.9,118.0, 135.6, 158.4, 158.4; IR (CHCl = 3401, 3008, 1601,
General procedure for the hydrolysis of an alkylated aminonitrile 1466, 1382, 1050 cr _
To the crude product obtained from the above reaction the solution of 2-Hydroxy-5-(4-methylphenyl)tetrahydrofurai2e) yield: 67%
CuSQ,5H,0 (2.5 g, 10 mmol) in 3:1 aqueous gBH (15 ml) was  (Colourless syrup); R0.6 (hexane/EtOAc, 7:3fH NMR (CDC,
added and heated at reflux. After stirring 3 h, the reaction mixture wa§00 MHz):8 1.67-2.50 (m, 4H, -8,CH,-), 2.16 (s, 3H), 4.90-5.01
cooled to room temperature and organic portion was extracted witim, 0.5 H, -OGHAr), 5.22 (t, 0.5H, -OGiAr, J = 7.3Hz), 5.59-5.61
EtOAc (3 x 30ml). The combined organic extracts were dried overgmy 0.5H,-¢100), 5.71-5.73 (m, 0.5H, -BOO), 7.12-7.50 (m, 4H);
Na,SO, and evaporated to give the crude product which on purifica-- ¢ _NMR (CDCL 100 MHz): & 21.2,32.1, 32.7, 79.1, 79.5, 98.6,
tion by column chromatography (10% EtOAc in hexane) afforded the98:3, 123.8, 124.3, 125.6, 127.3, 129.8, 134.5, 141.3, 144.5; IR
pure alkylated produda-hin good yields (70-75%). (CHCI,): v=3444, 2980, 1601, 1391, 1324, 1103¢nMS (El) m/z
Representative data forketo Weinreb amidesq and 5h): 5d:  (%0): 178 (M", 40), 161 (100), 121, (32), 88 (44). 58 (18)
Yield 73% (Solid, m.pt. 45-4€); R 0.55 (hexane/EtOAc, 8:2JH _2-Hydroxy-5-(3,4-methylenedioxyphenyl)tetrahydrofur4af):
NMR (CDC|3 300 MHZ)Z 352.80 (t, 3H,J = 6.8 HZ), 3.30 (t, 3H, yI6|dZ 68% (CO|OUI'.|ESS syrup);fR)A (hexane/EtOAc, 7:3}H NMR
J=6.8H2), 3.20 (s,3H), 3.70 (s, 3H), 3.92 (s, 3H), 3.94 (s, 3H), 6.90(CDCl; 300 MH2):5 1.70-2.60 (m, 4H, -8,CH,-), 4.85-5.00 (m,
1.9 Hz); ®CNMR (CDCl, 75 MHz): 5 26.2, 32.5, 32.8, 55.9, 56.0, CH9O0), 5.69-5.71 (m, 0.5H, #I00), 5.94 (s, 2H), 6.79-7.24 (m,
1
61.2, 1100, 110.1, 122.7, 130.0, 148.9, 153.2, 176.0, 197.5 IRSH) “CNMR (CDCL 75 MH2)8 32.3, 32.4, 32.6, 79.3, 82.7, 98.5,

)= 99.5, 100.9, 101.5,107.6, 107.7, 124.0, 147.8, 151.4; IR (QHCI
(CHCL): v= 2912, 1680, 1648, 1593, 1452, 12604MS (El) m/z - J _
(%): 281 (M 4). 221 (100), 193 (10), 165 (59), 79 (18), 55 (20); V= 3517, 2928, 1603, 1399, 1324, 1030 &MS (EN) m/z(%): 208

. . . . (M*15), 191 (80), 151 (100), 88 (21), 72 (12)
égaGI.S.ﬁilc;i.oflquqnggsNos. C, 59.78; H, 6.81; N, 4.98. Found: C, 2-Hydroxy-5-(1-naphthyl)tetrahydrofuran(2g). yield: 69%
5h:Yield 75% (Colourless syrup);R.45 (hexane/EtOAc, 8:23H \(?,%OCIJOI\L;II’II-(IEZS)?6S?L/rgr5)l2£(z§g.%n'fhi)l(-lan-eE/E(t:aA-():’ Z'g()}iNo';\LAF(zm(Cngplf‘ )
NMR (CDCl, 400 MHz):52.85 (t, 3H,J = 6.8 Hz), 3.18 (t, 3H, OCHA) 5 o5 '(t 0.5H. -O®IAr =% Sﬁzj 5 60-5.65 (rﬁ 0.5H. -
J=6.8Hz), 3.20 (s, 3H), 3.75 (s, 3H), 6.541(dd, 1+ 3.1, 1.4Hz), CHOO),IS.-7O—5.,75- (m: 0.5H, JGZOO),'7.45-77.&'30 (m,- 7H)1,3(’3N'MR'
Qﬁi)(dslﬁ's’] . 33)67-3622 o(d'sllHlJ -6%5-%'*121'13? '\i'\fg 3(C1D4C5E710552 4 (CDCL, 75 MH2)3 34.4, 33.2, 32.6, 33.0, 79.6, 82.8, 98.9, 98,6,

: S S S e P o o P 71124.9,125.6, 125.8, 126.2, 127.1, 127.3, 127.8, 128.3,133.2, 133.28;
174.2, 1187.9, IR (CHQ% V_— 2944, 1690, 1657, 1563, 1446, 1257, IR (CHCL): v = 3445, 3007, 1603, 1451, 1336, 102047MS (EI)
1161cm MS (EN) m/z (%): 211 (M, <1), 151 (12), 123 (66), 109 /7 (e5)- 314 (M, 10), 197 (100), 157 (40), 128 (10), 88 (7), 58 (10)
(16), 95 (100), 79 (12), 67 (56) Anal. Calcd. fag, NO,: C, 56.86; 2-Hydroxy-5-(2-furyl)tetrahydrofura(2h): yield: 70% (colourless
H, 6.20; N, 6.63. Found: C, 56.95; H, 6.05; N, 6.58 _ syrup); R: 0.55 (hexane/EtOAc, 7:3)H NMR (CDCL 400MHz):

General procedure for the LiAlHreduction of y-keto Weinreb 1.88-2.42 (m, 4H, -B.CH.-), 4.97-5.01 (m, 0.5H, ~OdAr), 5.19
amides(4a-h) To a suspension of LIAIH(0.150 mg, 3 mmol) in g 5 OGHAr J = %.SI—%Z)’, 5.49-5.53 (ml, 0.5H, HDO),’5.60-
ether (10 ml), the appropriateketo Weinreb amide (2mmol) dis- g'gg (m, 0.5H, -BI00), 6.24 (m, 1H), 6.31 (m, 1H), 7.36 (d, 18
solved in ether (5 ml) was added under nitrogen atmosphere &€—-78 1.8Hz); 13C NMR (CDCI, 100MHz)3 32.4, 32.8, 34.0, 34.1, 79.7,
and the reaction mixture was stirred for 0.5 h 8COAfter quench- g1 0 97.7, 98.1, 106.2,110.9, 141.2, 152.2. IR (CHaI = 3408,
ing the excess of LiAlliby usual procedure the reaction mixture was 2928 1603, 1491, 1324, 1030 mMS (EI) m/z(%): 154 (M, 40),
filtered through celite. The filtrate was evaporated and the resulting 37 (100), 97 (62), 81(85), 41 (55)
crude product was purified by column chromatography (15% EtOAc
in hexane) to give pure 5-aryltetrahydro-2-furan@s-{) in quanti- . . .
tative yield. 5-aryltetrahydro-2-furanol24—) were obtained as a We thank CSIR, New Delhi for f“!‘d'”g. {pr(_)Ject
mixture of cis and trans isomers (overall yield 65-72%) and NMR 01(1426)96/EMR-II}, RSIC (IIT), Chennai, Spic Science

spectrum showed a 1:1 mixture of isomers. These compounds afeoundation, Chennai, Shasun Chemicals and Drugs Ltd,

sensitive to air and oxidizing to 5-anybutyrolactoné3 Overall Chennai for the spectral support and Dr.Jaimala Singh, CLRI
yields, physical, and spectroscopic data as well as literature refer€hennai, for constant support. One of us (VS) thanks IIT,
ences for known compounds, follow. Chennai, for a scholarship.
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J = 35H2), 5.69-5.71 (m, 0.5H, HDO), 7.24-7.53 (m, 5H);
3CNMR (CDCI, 75 MHz):5 32.6, 32.6, 32.9, 34.2, 79.4, 82.6, 98.3, References
987, 125.1, 1352, 126.1, 127.1, 127.4, 128.4, 142.2, 142.6, IR , -

, , , ' ' ' : ; » IR1 p Braquet, L. T TY. sh d B.B. Vargaft
(CHCL): v = 3408, 2928, 1603, 1491, 1324, 1030¢m Pharmacol Revi987 39, 67. en an argattig,

2-Hydroxy-5-(3-chlorophenyl)tetrahydrofura(b): yield: 67% 2 M. Koltai, D. Hosford, P. Guinot, A. Esanu and P. Braquet
(colourless syrup); R0.55 (hexane/EtOAc, 7:3fH NMR (CDCL, Drugs 19*91’42’ 9 , ) quet,

400 MHz):8 1.65-2.55 (m, 4H, -B,CH,), 4.97-5.06 (m, 0.5H, - 3\ whittaker,Current Opinion in Therapeutic Patent992,4,
OCHAr), 5.08-5.19 (m, 0.5H, -OBAr), 5.65 (dd, 0.5H, -EI00 J = 127.

3.9, }.1Hz), 5.76 (dd, 0.5H, 00 J = 5.2, 2.3Hz), 7.12-7.50 (M, 4 (a) M. Whittaker, T.M. Thomson, Z.M. Spavold, M. Price, A.
4H); 1"CNMR (CDCl, 100 MHz)531.9, 32.7, 33.6, 79.3, 81.1, 99.9, Miller, W.A. Galloway, F. Fraser, C.D. Floyd, A.H. Drummond,

123.8,124.3, 125.6,127.3, 129.8, 134.5, 141.3, 144.5 IR (QHEZI A.H. Davidson, S.A. Bowles and D.S. Bebbingt8igorg. Med.



592 J. CHEM. RESEARCH (S), 2000

Chem. Lett1993,3, 1493; (b) L.M. Wood, M. Whittaker, D.J.
Timmis, T.M. Thomson, L. Saroglou, A. Mille, A.H. Davidson,
M.S. Christodoulou, K.S. Cackett, S.A. Bowles and D.S.
BebbingtonBioorg. Med. Chem. Let1993,3, 1499

S.A. Bowles, A.H. Davidson, A. Miller, T.M. Thomson and M.
Whittaker,Synlett,1993, 111.

(a) X. Verdaguer, M.C. Hansen, S.C. Berk and S.L. Buchwald,
Org. Chem 1997,62, 8522; (b) M. Whittaker, A.H. Davidson,
Z.M. Spavold, and S.A. Bowles, (British Biotechnology Ltd)
WO017157, 1991Chem.Abstr1992,117, 26321q

9

10

For comprehensive reviews see: (a) O.W. Lever, Tetrahedronll

1976,32, 1943. (b) D-J. Ager, ilvmpoled Synthons: A Survey of
Sources and Uses in SynthesisA. Hase, Wiley, New York,
1987.

(&) M.P. Sibi, Org.Prep.Proc.Int 1993, 25, 3815; (b) M.P.
Mentzel and H.M.R. Hoffmann].Prakt.Chem1997,339 517;

12

13

(c) Jaimala Singh, N. Sathyamurthi, and I.S. Aidhen,
J.Prakt.Chem 2000, 342 340; (d) T.S. Raghuram, S.
Vijayasaradhi, Jaimala Singh and I.S. Aidh&ynth.Commun
1999,29, 3215.

(a) C.R. Hauser, H.M. Taylor and T.G. Ledfalddm.Chem.Soc
1960,82, 1786; (b) C.R. Hauser and G.F. MorrisQrg.Chem
1961,26, 4740; (c) G.F. Morris and C.R.HausHaid, 1961,26,
4741.

S.F. Dyke, E.P. Tiley, A.W.C. White and D.P. Gdletrahedron
1975,31, 1219.

P.A. Jacobi, C.A. Blum, R.W. Desimone and U.E.S. Udodang,
Am. Chem. S0d991,113 5384.

G. Buchi, P.H. Liang and H. WueS3gtrahedron Left1978,31,
2763.

Y. Zelechonok and R.B. Silvermad, Org. Chem 1992,57,
5787.



