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Abstract. Starting fromb-tartrate2, the chiral aldehyd&0 viding the alcohoB. Subsequent Evans aldol reaction pro-
was prepared in 8 steps. Key steps include the reductive opewided compound 2 which corresponds to the C21-C26 part
ing of thep-methoxybenzyl acetal and the elongation of of the immunosuppressive FK506.

the aldehyd€’ via Wittig and hydroboration reaction pro-

The immunosuppressive FK506, first described in 198°A. After retrosynthetic removal of the cyclohexyl part,
[1, 2], has now entered the clinic as a useful drug. Bioa C21-C26 insert of tyd® emerges as a subgoal. The
logical studies with FK506, the structurally related ra-additional stereo center at C22 will be used to control
pamycin, and the cyclic peptide cyclosporin have greatlyhe stereochemical outcome of the Michael addition [11].
enhanced the understanding of signal transduction withn this paper we describe studies to toward a chiral build-
regard to the activation of T-cells [3, 4]. Due to the bi-ing block of typeB.
ological importance considerable synthetic efforts have The synorientation of the methyl and the hydroxyl
been undertaken to prepare the natural product [5—#&ubstituent at C25 and C24, respectively, suggests an
as well as analogs thereof [8, 9]. In the course of thaldol approach to establish these two stereocenters. We
synthesis of analogs of the immunosuppressive FK506hoose the Evans aldol reaction for the easy availabili-
it was planned to construct the target molecule fronty of the chiral auxiliary [12] and the predictable stere-
several subunits as depicted in Scheme 1 [10]. Basicabchemical outcome [13]. The stereocenter at C22 was
ly, we envisioned to construct the C10—-C20 part thaprovided fromb-tartrate. Thus, aldehydED in which
subsequently would undergo a stereoselective cuprathe carbonyl function at C21 is hidden as a protected
addition to C21 of am,3-unsaturated aldehyde of type 1,2-diol was synthesized from diethyl tartragScheme
2). Building on a report by Somfeai al, the vicinal

X Me diol was converted to the 4-methoxybenzylidene deriv-

x_| compound ative 3 [14]. The following step, the reduction of the

Meo. © FK506 (1) diester3 to the corresponding didlwith sodium boro-
Me., 13-desmethoxy-FK506 hydri_d(_e in the presence of lithium chloride _[14] turned
out difficult to reproduce and was accompanied by cleav-
— age of the rather labile acetal. However, changing the

reducing agent to lithium aluminium hydride suppressed
these problems [15]. In the paper of Hoetaal the
subsequent reductive opening of the benzylidene acetal
was done on the silicon-protected derivative [15]. In
our hands this detour was not necessary. The conver-
sion of the acet@ to thep-methoxybenzyl etheés could
be accomplished with the borane—dimethylsulfide com-
plex [16]. After removal of the boron as trimethylbo-
rate the triol can be purified by chromatography. An
agueous work-up was not necessary. The two vicinal
3 hydroxyl groups were then selectively protected by
forming an acetal with 3,3-dimethoxypentane [15].

OMe

R0 or' O Met oM However, in this step the loss of_the 4-m§:thoxyben-
Zw . NA © zylether can be a problem. The chain extension was then

PMBO T o6H Me "R tried by a {2 reaction (NaCN) on the corresponding
B Me C mesylate. Since this was not successful we choose a

Scheme 1 route based on a Wittig reaction. Thus, Dess—Martin
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MeO adduct12 was produced in good yield and with high
OH ©_<°Me diastereoselectivity. THé&l NMR spectrum showed only
Et02C A co,et oMe LiAlH, one methyl dublett ab = 1.22 ppm. The stereochemi-
OH Teon. DM @%) . G V e cal purity was confirmed by HPLC analysis (RP-18, 7
) 5 Y COEt um, LiChrosorb 250-4, MeOH/}®, 9:1, 1.0 ml/minA
MeO COzEt = 233 nmRT= 4.0 min) showing only the presence of
MeO_ OMe one peak. Moreover, theC chemical shifts for the car-
PMBO binol (6=69.9 ppm), the methine carbay+42.5 ppm)
BH3'SMe, i OH and the methyl group(E 10.9 ppm) are in accordance
0 9 OH THF @o%) HO/:(EJ/\/ benzene with the synconfiguration [20]. A subsequent protec-
j/v (56%) tion of the hydroxyl function led to the key building
Ho” 4 > block 13.
In summary, we developed an efficient synthetic route
PMBO PMBQ to the C21-C26 building block3. The stereocenters
o > O pessmartin (AN A0 Phap=CH, of 13 were derived fronp-tartrate and from an Evans
o CH,Cl, (85%) & W THF(83%) aldol reaction. Further work is underway to incorporate
/A; 6 /Ay 7 this fragment into designed FK506 analogs.
PMBO PMBO Financial support by the Deutsche Forschungsgemein-
OW 1. 9-BBN O "0} DessMarti schaft and the Fonds der Chemischen Industrie is grate-

é 2. NaOOH 5 76%) fully acknowledged. We also thank Ole S. Iversen for
8 9 pveo Y O skillful assistance.
o/\/s\)LH

/ ;o 10 Experimental

1H NMR: Bruker AC 200 F, Varian Gemini 200, Bruker AM

L , 400; all spectra were recorded in CR@&$ solvent with te-
oxidation [17, 18] of the alcohd provided the alde-  tramethyisilane as internal standard3c NMR: Bruker AC
hyde7 which was converted to the terminal alk&ir 200 F (50 MHz), Bruker AM 400 (100 MHz), broad-band
good yield. Conversion of the alkeBdo the primary  decoupling. The signal multiplicities were determined by
alcohol9 was achieved by hydroboration with 9-BBN means of the DEPT 135 or the APT technique; + for CH or
in THF [19]. Application of the Dess—Martin periodi- CHs, — for CH,, x for C. — IR: Mattson Polaris and Perkin-
nane on alcohd provided the aldehydtD. Elmer Spectrum 1000. — The optical rotations were meas-

The stage was now set for the crucial aldol reactiondréd at 22 °C. Flash chromatography: J. T. Baker silica gel
The 3-propionyloxazolidinone [12]1 was converted 30 — 60um. — Thin-layer chromatography: Macherey, Nagel

. . & Co precoated TLC plates Polygram SIL G/Ady — All
to the boron enolate which was followed by the addl‘experiments were carried out under nitrogen or argon. Petro-

tion of the aldehydd0 at —70 °C. This way the aldol |gym ether with a boiling range of 35— 65 °C was used; THF
was distilled from sodium benzophenone ketyl immediately

Scheme 2

PMBO O o O before use. The following reagents were prepared according
/\/\)J\ \)J\ )L Bu,BOTH, NEtz to literature procedures: 4-methoxybenzaldehyde dimethyl-
o H 4 N : acetal [21], 3,3-dimethoxypentane [22].
& CH,Cl, (72%)
10 11 Bn (2R,3R)-2,3-0-(4-Methoxybenzylidene)-butan-1,4-@pl

A solution of the dieste3 (23.84 g, 73.5 mmol) in dry THF
(50 ml) was added dropwise at 0 °C to a stirred suspension of

O LiAIH 4 (11.16 g, 294.0 mmol) in dry THF (150 ml). After
/\/'\/\)L )J\ complete addition, the cooling bath was removed and the
26N O mixture allowed to reach room temperature. The reaction was

guenched by careful addition of methanol (25 ml), stirred for

Bn 1 h and then filtered over Celite. The subsequent evaporation
12 R=H of the solvent has to be done carefully in order to prevent
TBDMSOTf |: excessive foaming. The residue was purified by flash chro-

£

NEt; (92%) matograpy (ethyl acetate) to rem@era-methoxybenzylal-
13 R=TBDMS cohol. Yield of4 15.01 g (85%) as a colorless oil. — TLC
(ethyl acetate); = 0.38. — p]p, =—-10.9 ¢ = 2.0, CHC}). —
Scheme 3 IH NMR (200 MHz, CDCJ)): dppm = 2.24 (s, br., 2H, OH),
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3.74-3.93 (m, 4HCH,OH), 3.81 (s, 3H, OCE}, 4.12—-4.22 (-, dioxolane Cl), 72.5 (-, benzyl C}), 77.3 (+, dioxolane
(m, 2H, CHOR), 5.93 (s, 1H, benzylidene H), 6.88—-6.94 andCH), 79.1 (+ CHOPMB), 113.3 (%, dioxolane C), 113.9, 129.6
7.38-7.44 (2 m, 2H each, aromatic H}3¢ NMR (50 MHz, (2 +, aromatic C), 130.4, 159.3 (2 x, aromatic C). —I3
CDCl,): d/ppm = 55.3 (+, OCH)}, 62.2, 62.4 (2 -CH,OH), (%): 310 (1.5) [M], 281 (2) [Mr — Et), 224 (11), 129 (10),
78.2, 79.2 (2 +, CHOR), 103.8 (+, benzylidene C), 113.9 [C,H,50,%], 121 (100) [CHOCH,CH,*].

128.0 (2 +, aromatic C), 129.3, 160.6x(aromatic C). — MS

m/z (%): 240 (28) [M], 239 (79) [M — H], 209 (40), 137 (2R)-2-[(4R)-2,2-Diethyl-[1,3]dioxolan-4-yl]-2-(4-methoxy-
(60), 135 (100), [CKHOCH,CO'], 121 (31) [CHOC:H, benzyloxy)-acetaldehyd@)

CH']. To a solution of Dess-Martin periodinane (2.86 g, 6.74 mmol)
in dry dichloromethane (40 ml) was added the alc6kibl39
(2R,3R)-3-(4-Methoxybenzyloxy)-butan-1,2,4-t(&)l g, 4.49 mmol), dissolved in dry dichloromethane (5 ml). The

A solution of the dioxoland (4.76 g, 19.8 mmol) in dry THF mixture was stirred for 2 h at room temperature (TLC con-

100 ml) was added dropwise to borane dimethylsulfide com{0})- Addition of diethyl ether led to a white suspension which
E)Iex (1&/', 13.9 ml, 139 Enmol) at 0 °C. After cor)1/1plete addi- Was then treated with INdNaOH (25 ml). This mixture was

tion, the mixture was allowed to reach room temperature withStired for 30 min before the phases were separated. The aque-
in 30 min and then heated for 3 h (oil bath temperatur®US Phase was extracted with diethyl ether (4 x 30 ml). The

75 °C). Subsequently the mixture was cooled to 0 °C and thggmbined organic layers were washed with brine and dried

excess borane hydrolyzed carefully with methanol. Stirring”Vith MgSQ,. After filtration and evaporation of the solvent,

was continued for 30 min before the mixture was concentrati€ residue was purified by flash chromatography (petroleum
edin vacuo The residue was treated again with methanol€ther/ethyl acetate, 4:1) to yield 1.18 g, (85%) a$ a color-

P less oil. Upon prolonged standing it becomes yellow. — TLC
(20 ml) followed by removal of the solvent. Purification by o _
flash chromatography (ethyl acetate/methanol, 10:1) gave theroleum ether/ethyl aciztate, 4'R:= 0.36. — flp =
triol 5 as a viscous, colorless oil; yield 4.57 g (95%). — TLC24-8 E’ = 0.97, CHC). __H NMR (400 MHz, CDCJ):
(ethyl acetate/methanol, 10:B:= 0.39. — f], = —29.6 ¢=  9PPM=0.88,0.90 (24/Hz =7.5, 3H each, Cj&H,), 1.58—
0.75, CHCD.—]'H NMR (200 MHz, CDCD 5/ppm =3.43— 1.71 (m, 4H, QZCH:;‘), 3.80-3.86 (m, 2H, CH_OPMB, di-
3.59 (m, 3H, CHOR, CKDH), 3.62—3.86 (m, 3H, CHOH), oxolane CH), 3.81 (s, 3H, OCE), 4.05 (ddJ/Hz = 8.5, 6.6,
3.79 (s, 3H, OCH), 4.47, 4.61 (d)/Hz = 11.3, 1H, aryl-Ch), 1H, dioxolane Ch), 4.30—4.35 (m, 1H, dioxolane CH), 4.63,
6.85-6.89, 7.23—7.27 (2 dHz = 8.6, 2H each, aromatic 471 (2d¥Hz=11.7, 1H each, benzyl G}16.87-6.91, 7.27—
H) —13C NMR (50 MHz, CDQJ) 5/ppm =553 (+, OClg), 7?0(2 dJ/Hz =8.7, 2H each, aromatic H), 9.68 (S, 1H, CHO)
60.8 (-, CHOH), 63.1 (~, CHOH), 71.7 (+, CHOH), 72.1 = ~C NMR (100 MHz, CDCJ)): dppm = 8.0, 8.1 (2 +,
(, benzylic CH), 78.8 (+, CHOR), 114.0, 129.6 (2 +, aro- CHCHs), 28.7, 29.3 (2 -, C}THy), 55.2 (+, OCH), 65.8
matic C), 129.7, 159.5 (x, aromatic C). — Mtz (%): 242 (—, dioxolane CH), 73.0 (—, benzyl C}}, 75.6 (+, dioxolane

+ CH), 82.6 (+CHOPMB), 113.6 (%, dioxolane C), 113.9 (2 +,
Eg)HE\(gC]éHlél?gHz(ﬁ?)’ 135 (5) [CEDCH,COT, 121 (100) aromatic C), 129.0 (x, aromatic C), 129.8 (+, aromatic C),

159.6 (%, aromatic C), 202.2 (+, CHO). — M8z (%): 308

0.3) [M*], 279 (2), 135 (100) [C H,CO%, 129 (8), 121
(2R)-2-[(4R)-2,2-Diethyl-[1,3]dioxolan-4-yl]-2-(4-methoxy- 540)) [[CI—]130C6IE|4)CH2+],( 10; [(158?6924 (13])__ “§ %film):
benzyloxy)ethan-I-d6) viem-i= 2973 (s), 2940 (s), 1733 (vs), 1612 (s), 1515 (vs),

To a solution of the tridh (5.33 g, 22.0 mmol) in benzene 1250 (vS).

(40 ml) that has been dissolved with the help of a sonicatiofy171240s ~ Caled.. C 66.21 H 7.84
bath were added 3,3-dimethoxypentane (8.71 g, 66.0 mmof308-4) Found: C65.64 H7.80.
andp-toluenesulfonic acid hydrate (21 mg, 0.11 mmol). The . .

reaction was controlled by TLC. Although after 30—60 min (3R)-3-[(4R)-2,2-Diethyl-[1,3]dioxolan-4-yl]-3-(4-methoxy-
there was still starting material present, the formation of by_benzyloxy)propenGS)

products increased. The reaction was therefore quenched Rystirred suspension of methyltriphenylphosphonium bromide
the addition of triethylamine (0.1 ml). After removal of the (447 mg, 1.25 mmol) in dry THF (12 ml) was treated at 0 °C
solventsin vacugq the residue was purified by flash chroma- with n-BuLi (500 pl, 2.5v in hexane, 1.25 mmol). Stirring
tography (petroleum ether/ethyl acetate, 3:2) to §ies a  was continued for 1 h at this temperature and then the alde-
colorless oil; yield 3.84 g (56%). — TLC (petroleum ether/ hyde7 (296 mg, 0.96 mmol), dissolved in THF (2 ml), was
ethyl acetate, 3:2R; 0.36. — ], = +24.2 ¢ = 1.48, CHC])). added dropwise. After further 2 h of stirring at room temper-
—1H NMR (400 MHz, CDC)): d/ppm = 0.90,0.92 (28/Hz  ature, the mixture was diluted with diethyl ether (15 ml), treat-
=7.4, 3H each, C}), 1.61-1.71 (m, 4H, B,CH,), 2.25 (s,  ed with HO (2.5 ml) and stirred for about 15 min. The phas-
br., 1H, OH), 3.50-3.57 (m, 2H, GBH), 3.66 (m, 1H, es were separated, the aqueous phase extracted with diethyl
CHOPMB), 3.68 (ddJ/Hz = 8.1, 1H, dioxolane C}ji 3.81  ether (3 x 10 ml), and the combined organic layers were
(s, 3H, OCH), 4.00 (dd,J/Hz = 8.3, 6.4, 1H, dioxolane GH  washed with brine. Drying of the organic phase with MgSO
4.26 (dtJ/Hz = 8.3, 6.4, 1H, dioxolane CH), 4.62, 4.74 (2 d, filtration and concentratioim vacuogave the crude alketge

J/Hz = 11.5, 1H each, benzyl GK16.87-6.90, 7.27-7.31 which was purified by flash chromatography (petroleum ether/
(2 d,JJHz = 8.6 Hz, 2H each, aromatic H).13C NMR  ethyl acetate, 4:1); yield 245 mg (83%) as a colorless oil. —
(100 MHz, CDC)): dlppm = 8.1, 8.2 (2 +, C}£H,), 29.1,  TLC (petroleum ether/ethyl acetate, 4R)= 0.55. — f]p =

29.6 (2 —CH,CHj), 55.3 (+, OCH), 61.9 (-, CHOH), 66.2  —17.2 ¢ = 0.98, CHC)). —H NMR (400 MHz, CDCJ):
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d/ppm = 0.88, 0.89 (/Hz = 7.5, 3H each, CJ€H,), 1.58—  3.78 mmol) in dichloromethane (20 ml). The reaction was
1.67 (m, 4H, €1,CH,), 3.65 (dd,JHz = 8.2, 7.1, 1H, dioxo- complete after 1 h at room temperature. Purification by flash
lane CHy), 3.80 (s, 3H, OCE}, 3.83 (ddJ/Hz=7.6, 7.1, 1H, chromatography (petroleum ether/ethyl acetate, 3:2) gave the
CHOPMB), 3.93 (ddJ/Hz = 8.2, 6.7, 1H, dioxolane GH aldehydelO (615 mg, 76%) as a slightly yellow oil. — TLC
4.18 (q,J/Hz = 6.7, 1H, dioxolane CH), 4.43, 4.62 (2tHz (petroleum ether/ethyl acetate, 3R)= 0.53. — ff] = +25.6
=11.9, 1H each, benzyl CH5.29, 5.34 (m, 2H, CHg,), (c=0.83, CHCI,). —1H NMR (400 MHz, CDC}): d/ppm =
5.66-5.75 (m, 1H, B=CH,), 6.85-6.88, 7.26—-7.29 (2 d, 0.89,0.92 (2t))Hz =7.5, 3H each, Cj€H,), 1.60—-1.72 (m,
J/IHz = 8.7 Hz, 2H each, aromatic H)}13€ NMR (100 MHz,  4H, CH,CH,), 2.51-2.65 (m, 2H, B,CHO), 3.68 (ddJ/Hz
CDCly): d/lppm = 8.0, 8.1 (2 +, CJ&Hy), 29.1, 29.6 (2 -, = 8. 1, 1H, dioxolane C}), 3.80 (s, 3H, OCkJ, 3.98 (dd,
CH,CH,), 55.2 (+, OCH3), 66.3 (—, dioxolane §H69.8  J/Hz =8.1, 6.6, 1H, dioxolane GH 4.10 (m, 1H, dioxolane
(-, benzyl CH), 77.8 (+, dioxolane CH), 80.7 (+, CHOP- CH), 4.26 (dtJ/Hz =7.9, 6.4, 1H, CHOPMB), 4.59, 4.66 (d,
MB), 113.6 (%, dioxolane C), 113.6 (+, aromatic C), 119.8J/Hz = 11.2, 1H each, benzyl GK 6.85-6.89, 7.00-7.23
(-, CH=CH,), 129.3 (+, aromatic C), 130.3 (x, aromatic C), (2 d,J/Hz = 8.6, 2H each, aromatic H), 9.74 (s, 1H, CHO). —
134.3 (+,CH=CH,), 159.1 (%, aromatic C). — M&/z (%): 13C NMR (100 MHz, CDC)): dppm =8.1, 8.2 (2 +, CJ€H,),

306 (0.5) [M], 277 (7) [M* — C,Hs), 181 (5), 135 (4) 28.7,29.4 (2-CH,CH,), 44.7 (-CH,CHO), 55.2 (+, OCH),

[CH,0CH,COY, 129 (34), 121 (100) [CEOCH,CH,']. —  65.9 (—, dioxolane C), 72.5 (-, benzyl Ch), 73.9 (+, di-

IR (film): vicm1=1614 (m), 1514 (s), 1249 (s), 1081 (s). oxolane CH), 77.3 (+, CHOPMB), 113.6 (x, dioxolane C),
CigH,gO, Calcd.: C70.56 H8.55 113.8, 129.5 (2 +, aromatic C), 130.0, 159.3 (2 x, aromatic
(306.4) Found: C71.04 H 8.80. C), 200.5 (+, CHO). — M®/z (%): 322 (2) [M], 293 (3),

155 (9), 150 (8), 135 (34) [CCH,CO'], 129 (10), 121
(3R)-3-[(4R)-2,2-Diethyl-1,3]dioxolan-4-yl]-3-(4-methoxy- (100) [CHOCsH,CH,*]. — IR (film): vicm1 = 2973 (vs),
benzyloxy)-propan-1-db) 2940 (vs), 2883 (s), 1728 (vs), 1726 (vs), 1614 (vs), 1515

The alkene (865 mg, 2.82 mmol), dissolved in THF (2 ml) (vs), 1465 (vs), 1249 (vs), 1174 (vs), 1084 (vs), 1060 (vs).

was added dropwise to a solution of 9-BBN (448 mg,(cslzgizg?f’ %%Iﬁgd %66769967 l_||_|88'_1231_

3.67 mmol) in THF (9.0 ml) at room temperature. After stir-

ring for 3 h, the mixture was treated under ice-cooling with ) i
water (0.5 ml), 81 sodium hydroxide solution (2 ml) and 30% (4R)-4-Phenylmethyl-3-[[(5R)-5-[(4R)-2,2-diethyl-[1,3]diox-
hydrogen peroxide (2 ml). The mixture was stirred for ©lan-4-yl]]-(2R,3R)-3-hydroxy-5-(4-methoxybenzyloxy)-2-
30 min at room temperature, diluted with diethyl ether, andMethyl-pentanoyl]-oxazolidin-2-or{&2)

then the phases were separated. The agueous phase was_gx- . - .
tracted with diethyl ether (5 x 20 ml). The combined organic-Ieo a solution of the oxazolidinord (140 mg, 0.60 mmol)in
layers were washed with brine, dried with MgS@itered, dry dichloromethane (1.8 ml) was added by a syringe di-
and concentrated vacuo Purification of the residue by flash butylboron triflate (M in dichloromethane, 720, 0.72

chromatography (petroleum ether/ethyl acetate, 2:3) gave thghmcl)l) at —25 OCI' This was flollowed by thelad?]ition Iof_tri-
alcohol9 as a colorless oil; yield 842 mg (92%). — TLC (pe- ylamine (11Qul, 0.'78 mmol). Subsequent y, the solution
troleum ether/ethyl acetate 2:B=0.53. - f], = +46.2 WS stirred for 30 min at —20 °C and 30 min at 0 °C before it

_ 1 ) — was cooled to —70 °C. At this point, a solution of the alde-
(()Cg_zo'c)?sza'sc(g%z)': 75.3H, é4.§é’H“j)“i’ o (m 6r, Nvde10 (213 mg, 0.66 mmol) in dichioromethane (1.2 mi)
CH ,CH. CH.CH OH.) ’2 3’1 (s br ' 1i_| OH.) 3 Sé (dfj was added dropwise. The mixture was stlrred for 60 min be-
J/ﬁ% = §,3 IIZ-I C2|—|OPi\AB) 3 62,—3.,73 (rﬁ 3H g;[}H di- ' tween —10 and —50 °C and finally for 30 min between -5 and
oxolane .Cij) 3 80 (s, 3H OCI3-) 3 9'9 (dd,J,/Hz ’: 79 ,6 4 0 °C. For the work-up phosphate buffer solution (pH 7, 750
1H, dioxolane CH), 4.22 (dt/Hz = 8.4, 6.6, 1H, dioxolane M) and methanol (2.0 mi) were added at 0 °C:, followed by a
CH), 4.61, 4.78 (2 dJ/Hz = 11.3 Hz, 1H each, benzyl G mixture of methanol and 30% aqueous hydrogen peroxide
6 85,—6 9(’) 7.27-7.31 (2 dHz = 8,7 Hz 2H éach arorﬁat- (2:1, 2.0 ml). The resulting suspension was stirred for 20 min
6. i 6,90, 7.27 (160 (24 CDq).' 5/pp;m -81 82 @+ at room temperature. Water (5 ml) and diethyl ether (30 ml)
CH C'H ), 29.3, 29.6 (2 —QH CHy) '33 2 (- CH’ C1H.OH) ' were added and the phases separated. The aqueous phase was
55 5_(+3 bc@)’sg 9 (- CldéH) 56 6.(— dioxolane Cbl extracted with diethyl ether (4 x 10 ml). The combined or-
72:5 (_,’ benzyI’C@., 77_é (+, diox'olarie CH), 79.3 (+, CHOP- ganic layers were washed with 5% aqueous Nagi€ilu-

MB), 113.5 (x, dioxolane C), 113.8, 129.7 (2 +, aromatic C),i0" brine, dried with MgSg) filtered, and concentratéd
130.4, 159.3 (2 x, aromatic C). — M82(%): 324 (0.5) [M], vacua Purification of the residue by flash chromatography

troleum ether/ethyl acetate, 2:1) gave the aldol ad@uct
135 (16) [CHOCH,CO", 129 (17), 121 (100) [CKOCH,  (Petrol cet
CH,"]. — IR (film): vicnr1 = 2961 (vs), 2933 (vs), 2876 (s), as a viscous colorless oil; yield 241 mg (72%). — TLC (petro-

2862 (s), 1728 (vs), 1514 (5), 1464 (5), 1287 (vs), 1276 an o enethyja ‘,:\,e,\t,laée(ﬁﬁ,':&séb_ Mo ~27.7¢~
(vs), 1125 (s), 1074 (s). A correct elemental analysis could " " ¥: 2)'_ h , CDC)): dlpp e
not be obtained. .92 (2tJ/Hz = 7.4, 3H each, Cj€H,), 1.22 (d J/Hz = 7.0,

3H, CH,), 1.53-1.71 (m, 6H, B,CH5, CHCH,CH), 2.76
. : dd, JHz = 13.3, 9.6, 1H, CPh), 3.26 (ddJ/Hz = 13.3,
(3R)-3-[(4R)-2,2-Diethyl-[1,3]dioxolan-4-yl]-3-(4-methoxy- g_z Hz, 1H, CHPh), 3.59 (dd%J“/DH)z — 82 (1HJ CHOPMB)
benzyloxy)propanalQ) 3.65-3.71 (m. 2H, BCO, dioxolane Ch), 3.79 (s, 3H,
As described for compound, the alcohol9 (818 mg, OCH,), 4.01 (dd,JHz =7.9, 6.4, 1H, dioxolane G} 4.08 -
2.52 mmol) was oxidized with the periodinane (1.60 g,4.13 (m, 1H, dioxolane CH), 4.14—4.26 (m, 3H, GHO,
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CHOH), 4.59 (d,/Hz = 11.3, 1H, PMB@,), 4.64—4.68 (m,

1H, CHN), 4.79 (d,J/Hz = 11.3, 1H, PMBEl,), 6.85 (d,

— 13C NMR (100 MHz, CDCJ): dppm = 8.1, 8.3 (2 +,

CH,CH,), 10.9 (+, CKCHy), 29.3, 29.7 (2 -CH,CH,), 34.7

(-, CH,CHOH), 37.8 (=, PhC}), 42.5 (+,CHCO), 55.3 (+,

OCH,), 55.4 (+, benzylic C), 66.1, 66.6 (2EH,0CO, di-

oxolane CH), 69.9 (+CHOH), 72.3 (—, aryl C}), 78.7, 79.1
(2 +, dioxolane CH, CHOPMB), 113.6 (%, dioxolane C), 113.8,

aroma-tic C),175.5 (x, C=0). — M8/z(%): 669 (0.1) [M],

241 (5), 175 (8), 135 (4), 131 (2) [TBDMSiP129 (6), 121
J/Hz = 8.6, 2H, aromatic H), 7.19—7.35 (m, 7H, aromatic H).(100). — IR (CCJ): vicmr1 = 1786 (vs), 1382 (m), 1248 (s).

A correct elemental analysis could not be obtained. For a
HRMS the intensity of the molecular ion peak was too low.
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