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ABSITACL, LXPIGIONALOn o1 chiral masked syninetic Uqul vaicnis 01 cuiyi giyoxaiatc, Gerivea from
norephedrine, with a novel base formed by addition of fert-BuL.i to rerz-butyl formate, and subsequent
reaction with aromatic aldehydes yields B-hydroxy esters in good yield and moderate to excellent
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chiral appendage leads to enantiomerically pure 2-aminomethyl-1,3-propanediol derivatives. © 1999 Elsevier
Science Ltd. All rights reserved.
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Previously we have described! the preparation of chiral masked homoenolates and their transformation
into enantiopure 3-substituted pyrrolidines. Upon transhalometallation, oxazolidines derived from 3-
bromopropionaldehyde cyclize to lactams which, after deprotonation, react with aldehydes leading to chiral, non
racemic, o.-substituted lactams, casily transformed into enantiopure pyrrolidines.
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stercosclecuvc a-alkylation of homologous y-formyl esters, using oxazolidines as masked chiral equivalents of
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the aldehyde have been published.3# The starting oxazolidine 1 was obtained in high yield (90%) and excelient
diastereoselectivity (d.e. 92%) by transacetalization of ethyl 3,3-diethoxy propionate with (IR,2S)-
ethoxycarbonyl norephedrine under kinetic conditions (BF3, benzene, r.t., 30 min); the compound partially
epimerizes at C-2 (75:25 mixture) after 4 hours of reaction.S

The first attempts to generate the enolate by treatment of 1 with different bases (LDA, t-BuOLi, Mg(N i-
Pr2)2) in THF at -78°C were successful but it was not possible to trap the intermediate with electrophiles (D20,
Mel, BnBr), and the oxazolidinone 2 was isolated quantitatively (Scheme 1).

This fact is easily understood as a fast elimination® on the initial carbanion, with concomitant ring
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opening to the alkoxide, that immediately cyciizes to 2 by intramolecuiar substitution at the carbamate moiety. A
similar cyclization, but on a cationic intermediate has been recently described for a related system.’

Trying to overcome this problem, we tested the conditions described by Seebach,8 treating the oxazolidine
1 with a mixture of a non-enolizable aldehyde and lithium t-butoxide or lithium diisopropylamide. Using these
conditions, it has been postulated that the formed intermediates A or B (Scheme 2, via a) act as a base and a
source of electrophiles, increasing the ratio of condensation product. In our case, the reaction of 1 with B (LDA
+ C¢H5CHO) leads to the oxazolidinone 2 quantitatively, whereas the condensation product 3 was isolated in
very poor yields after reaction with A (!BuOLi + C¢HsCHO) depending on the reaction conditions (22% after 6
hours at 0°C, or 9% after 12 hours at 20°C). Under the first conditions, unchanged 1 (65%) was the major
component of the reaction mixture while, with the second conditions, the elimination-cyclization product 2
(56%) was obtained predominantly.

'BUOLi + RCHO == | R-¢-H |<~—— RLi + HC?
étBU OBU
A
a | ou ] 0
iPr,NLi + RCHO —= | R-C-H RLi + HCY
NiPr, | NiPra
R

Assuming that the intermediates A and B are responsible for simultaneous deprotonation and
condensation processes,? and that the presence of an excess of base favoured the formation of 2, we prepared
these intermediates under non-equilibrium conditions by reaction of the corresponding alky! lithiums with tert-
butyl formate and diisopropyl formamide respectively (Scheme 2, via b). Some of the results obtained in the
reaction of oxazolidine 1 with A or B prepared in this way are collected in Table 1.

The reaction does not work at low temperature, as shown by the fact that the starting oxazolidine 1 was
recovered unchanged after stirring with 1.5 equivalents of the base for 4 hours at -10°C. Instead the
transformation was completed in 30 min (entry 3) when the reaction was carried out at 20°C, although an
increase of the reaction time decreases the yield of the condensation product 3 (compare entries 1 and 2 versus
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3). In contrast, it was not possible to obtain the condensation product for aliphatic aldehydes (entries 11-14),
Attempts to condense acetaldehyde lead to isolation of 2 (57-59%) and starting 1 (43-41%), whereas in the

reaction with pivalaldehyde (entries 13-14) the oxazolidinone 2 was formed quantitatively. The best results
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ubmg these experimental conditons were obtained (entry 6) when to the mixture of 1 and the base formed from
PhLi and tert-butyl formate, at 20°C, one additional equivalent of benzaidehyde was added.

Taking into account these facts, a novel intermediate formed by reaction of ‘BuLi and tert-butyl formate
was tested as a base (entries 7-10 in Table 1). To this end, 1.5 equivalents of the base, preformed by stirring
tert-butyllithium and rerz-butyl formate at -78°C, were added to a mixture of 1 (1 equiv.) and the corresponding
aldehyde (1.5 equivalents) and the mixture was stirred at 20°C for 15 min. After the corresponding hydrolysis,

the condensation products were isolated in moderate to good yields depending on the reactivity of the carbonyl
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Table 1. Condensation of Oxazolidine 1 with Aldehydes
PRODUCTS (%)
Entry Base R t (min) TCC) 1 2 36 d.ed
1 PhLi+HCO»'Bu Ph 900 -78t0 20 40) (S0) 3(10)
2 PhLi+HCO;!'Bu Ph 120 20 - a®»  3i@2n
3 PhLi+HCO»!'Bu Ph 30 20 - 62) 3(38)
4 PhLi+HCO»!Bu Ph 15 2 21) (8 321
5 PhLi+HCON(iPr); Ph 15 20 - 68 3(32)
6 PhLi+HCO4iBu Ph 15 (14) (24) 3(62)
7 {BuLi+HCO,!BuP Ph 15 20 a1n @0y 369)[63]1c (>96)
8 'BuLi+HCO2!Bub  4-MeOCgH4 15 20 - (44) 4(56) (56)
9 tBuLi+HCO2!Bub 2-furyl 25 20 - (31) 5(69)([51]c (8D
10  'BuLi+HCO2!Bub 4-NO»CgHy 15 20 - (22) 6(78) (-)e
11 MeLi+HCO,'Bu Me 15 20 43) (57 -
12 MeLi+HCOH(iPr), Me 15 20 41) (59 -
13 BuLi+HCO2'Bu Bu 15 20 - 100y -
14  ‘BuLi+HCONC(Pr); 'Bu 15 20 - (100) -

2 One additional equivalent of PhACHO was added to the mixture of 1 and the base. P The base was added to a mixture of 1 and the
corresponding aldehyde. ¢ Numbers in square brackets correspond to the yields of the major diasteromers after purification.
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possible diastereomers were detected

It is interesting to note the stereochemical outcome of the reaction. In the condensation of the enolate with
f

al ehydes two new sterocenters are created. The most reactive p-n_i_

four possible diastereomers, whereas only two diastereomers were detected for the reactions with p-
amsaldehyde, although in modest d.e. (56%). The condensation with furfural yielded a mixture of two
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The major diastereomers 3 and 5 were isolated pure by flash chromatography and transformed into 2-
methylamino-1,3-propanediol derivatives 11 and 12 (Scheme 5). To this end, 3 and § were treated with an



2758 M. Garcia-Valverde et al. / Tetrahedron 55 (199

excess of aluminium hydride® in THF at 0°C for 15 min leading to 7 (89%) and 8 (78%) respectively. These
compounds were converted into the acetonides 9 and 10 by reaction with 2,2-dimethoxypropane and the
relative stereochemistry at the dioxane moiety determined as trans by the coupling constant (J = 9.8 Hz) for
protons H4-Hs and NOESY experiments.

HO\’:J/F{
TNO A ﬂthOH 4 _DMP-CHysCO _”“‘*rGH
CO,Et MeFl )ggiH a o/{/
A A= ?a?‘n'féw.

° |
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12; R = Furyl e JuH e Me Me ]/l
-

Scheme 4

In addition, an X-ray diffraction experiment on compound 9 allowed the assignment of the absolute
configuration as 4R,5R in the 1,3-dioxane ring (Figure 1).
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Figure 1. X-ray structure of compound 9.

!

sodium hydride yielding the enantiomerically pure (2R, 3R)-2-aminomethyl substituted 1,3-propanediois 11
and 12 in 62% and 96% respectively.
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The stereochemisiry of the two newly created stereocenters can be rationalized assuming a chair like
transition state, where the Z enoiate formed from the oxazolidines approaches to the carbonyl group in a 1k10
way, leading to the (R, R)-anti condensation products 3 and § as major or single diastereomers (Scheme 5).
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——————
Me” 1} u/ HOEi Hogt VuMe
COgEt I I O\/
L J :
1 Ph
Scheme 5
Fwvnoerimontal
u“."l SEARWEEWEAR
General. !H-NMR (300 MHz) and !13C-NMR (75 MHz) spectra were recorded on Bruker AC300 or

AMX300 spectrometers using TMS as internal standard. Mass spectra were registered on a Hewlett-Packard
5988-A mass spectrometer. IR spectra were recorded. as a thinfilm, on a Phiiips PU9706 spectrometer. Optical
rotations were measured on a Perkin Elmer 241 Polarimeter in a 1 dm cell, and concentrations are given in
g/100 ml. All reactions were carried out in anhydrous solvent under Argon atmosphere and in oven dried
glassware. N-ethoxycarbonyl norephedrine 1 was obtained from (1R,2S)-norephedrine under Schotten-
Baumann conditions. Ethyl 3,3-diethoxypropionate, commercially available, was distilled inmediately before
use.

Crystal data for 9: C23H31NO3, Mr = 369.49, hexagonal, space group P 63, a = 17.690 A c=11.82(D)A,
V =3204(3) A3, z = 6, Dx = 1.15 Mg m3, Mo K¢, radiation (graphite crystal monochromator, A = 0.71073
A, pu=0.75 cm-l, F(000) = 1200, T = 293 K. Final conventional R = 0.043 (for 1734Fy>4 sigma(Fy)), and
wR2 = 0.105 (for all reflections), w = 1.0/[sigma?(F52)+(0.053%P)2] where P = (Max(Fg2, 0)+2*F;2)/3.

Total number of parameters 2454.

(25,4S,5R)-N.Ethoxycarbony!l-2-(1’-ethoxycarbony!methylen)-S-phenyl-4-methyl-1,3.
H itian A J athavoannbhoamel manambhadates 7992 o 10 1\ 21 L1772
oxazolidine (1). To a solution of {1R,2S)-N-¢ih XyCaroonyi norepnearnne (£.£5> g, 1V mimoi) ana einyi 5,5-
- T Y g T cnemnnd) tn nclaardeniio oo as 1AM T\ oo 31 8 MDA Temd 74 L
dxeihﬁ)\_y"plﬁpauu te (1.90 g, 10 mmol) in anhydrous benzene (100 mL) was added BF3.Et20 (4.26 g, 30

£ &
31

mmol). The reaction mixture was stirred at room temperature until the reaction was finish C). The mixture
was neutralized with a saturated NaHCO3 solution, extracted with EtOAc, dried over Na2SO4 and filtered. The
solvent was removed under reduced pressure, and the crude product was purified by flash chromatography
(silica gel, hexane/EtOAc 1/1) to give 1 (2.57 g, 80%) as a colorless oil. B.p. 210-212°C/0.9 Torr. [a]p® =
-91.2 (c = 1.0, EtOH). IR (neat, cm-1): 1730, 1690, 1600. MS (m/z, %): 321 (M*, 0.07), 118 (100).1H-
NMR: 0.78 (d, 3H, J = 6.6 Hz), 1.30 (t, 6H, ] = 7.1 Hz), 2.68 (dd, 1H, J1 = 14.9 Hz, J2 = 7.7 Hz), 3.00 -
3.32 (m, 1H), 4.17-4.24 (m, 5H), 5.12 (d, 1H, H-5, J = 5.6 Hz2), 5.57 (dd, 1H, H-2, J1 = 7.7 Hz, ]2 = 2.8

Hz), 7.28-7.34 (m, 5H).13C-NMR: 14.1, 14.5, 16.1, 41.2, 55.6, 60.5, 61.2, 81.2, 85.6, 126.0, 127.7,

128.1, 135.8, 153.3, 169.6. [Found: C, 63.79; H, 7.02; N, 4.62. C;7H23NOs requires C, 63.52; H, 7.22;
4.36].
Formation of lithium enolates and reaction with aldehydes

Method A (entries 1-6 and 11-14 in Table 1). To a solution of tert-butyl formate or diisopropyl formamide (0.6

PR It I 5 SN e 2l T 31
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(128.4 mg, 0.4 mmol) in THF (10 ml), and stirred at room temperature for the time indicated in Table 1. The
reaction was quenched by addition of saturated NH4Cl aqueous solution (5 mL) and extracted with CH2Clz (3x
20 mL). The organic layer was dried over anhydrous Na2SQOy4, the solvents were removed under reduced
pressure and the residue was purified by flash chromatography(silica gel, CH2Cly).

Method B (entries 7-10 in Table 1) To a solution of zert-butyl formate (0.6 mmol) in dry THF (3 ml) was added
tBuLi (0.6 mmol), and the reaction mixture was stirred at -78°C for 15 min. This base was added t0 a solution
of the oxazolidine 1 (128.4 mg, 0.4 mmol) and the corresponding aldehyde (0.4 mmol) in THF (10 ml) at room
temperature. After 15-25 min, the reaction was hydrolized with a saturated aqueous solution of NH4Cl,
extracted with CH,>Cls (3x 20mL) and dried over Na2SOg4. The solvent was removed under reduced pressure
and the product was purified by flash chromatography (silica gel, CH2Clp).
(4S,5R)-N-(2’-ethoxycarbonylethenyl)-5-phenyl-4-methyl-oxazolidinone (2). Colorless solid .

M.p. 124-125°C (from hexane). [a]p? = +23.1 (c = 1.0, CHCI3). IR (neat, cm™1): 3400, 1770, 1690, 1620.
MS (m/z, %): 275 (M*, 4), 231 (100). 'H-NMR: 0.89 (d, 3H, J = 6.6 Hz), 1.30 (t, 3H, J = 7.1 Hz), 4.22 (q,

AT T —T1T U A2 _ A4 (v TN §797 (A TH T o 144U\ ST A TH T TS HH2 727 .7 44 (m
&fi, 3 = /.1 K1Z}, #.00 - *. 9L ({11, 111}, J.47 \Q, 111, J = 185 11d), J./U U, 111, J = /.J 11}, /.47 i.5% n,
SHY. 7.93 (d. 1H. J = 14.4 Hz). 13 NMD. 121 147 €A A £10 12 "0A 1NNEL 17957 17QQ 122 1
ari), 7.703 U, 11, J = 19.4 I1L SUYCSINIVING. 1001, 140, 9.4, OU.D, /7.9, 1UU.L, 140./, 1£0.0 , 100.1,

137.3, 153.8, 166.6.[Found: C, 65.21; H, 6.40; N, 5.23. C;sH17NO4 requires C, 65.43; H, 6.23; N, 5.09].
(iI’R,2°R,28,45,5R)-N-Ethoxycarbonyi-Z(1’-eihoxycarbonyi-2’-phenyi-i-hydroxyethyi)-4-

o~

methyi-5-phenyi-i,3-oxazolidine (3). Coiorless solid. M.p. 170-171°C (from CClig) . 101]0*3 = -107.3
(c = 1.0, CHCI3). IR (neat, cm-1): 3400, 1730, 1680. MS (m/z, %): 428 (M++1, 3), 206 (89), 107 (100). 1H-
NMR: 0.70 (4, 3H, J = 6.6 Hz), 1.21 (broad s, 1H), 1.28 (t, 6H, J = 7.1 Hz), 3.65 (dd, 1H, J1 = 4.1Hz, J2
= 3.7 Hz), 4.08-4.20 (m, 5H), 4.92-5.20 (m, 2H), 5.30 (d, 1H, J = 7.3 Hz), 7.26-7.46 (m, 10H).!3C-NMR:
13.9, 14.5, 15.9, 55.7, 56.4, 60.6, 61.5, 72.4, 81.1, 87.8, 125.70, 126.2, 126.6, 127.8, 128.2, 1284,
135.7, 140.9, 154.3, 170.7. [Found: C, 67.30; H, 6.71; N, 3.40. C24H29NOg requires C, 67.43; H, 6.84; N,
3.28].
(I’R,2’R,28,45,5R)-N-Ethoxycarbonyl-2-(1’-ethoxycarbonyl-2’-hydroxy-2’-(4-methoxy
phenyl)-ethyl)-4-methyl-5-phenyl-1,3-0xazolidine (4). Colorless oil. IR(neat, cm-1); 3420, 1690,

IH-NMR (Mixture of diastereomers): 0.69 (d, 3H, J = 6.7 Hz), 1.18-1.37 (m, 7H), 3.66 (dd, 1H, J1 = 8.7
Hz Ih =38 Hz). 379 (. 3H)Y 403.427 (m. 6H) 495-509 (m. 1. 82734 1H J1 =87 Hz. Ih=40
Kiduy v o Tend BRB&ujy WFad 7 \Sy JEAJy) ToUITTeT i1k URijy FTITINUT \d1ly 1E1)y Feis iy v ) Gel Laky v .U
T\ £ OL £ O\ /o NI 7 VL T LN fme “TLIN 135 ATAMAD /A A v siina ~F Alactanamcannnat. TAN 14 & 180 £ 19
rs), 0.00-0.2U 11}, 4r1), 7.£40~7.0U (11}, /I1). *“C_-INIVIIN UIVHIIALUIC DI WASICICONIIICIY ), 19U, 14,0, 10.7, J0.4,
55.7, 56.3, 60.6, 61.5, 72.0, 81.2, 87.9, 113.8, 126.2, 127.8, 128.2, 132.9, 135.7, 159.3, 170.9.

7,5 . . . .
(1’R,2°R,28,4S,5R)-N-Ethoxycarbonyl-2-(1’-ethoxycarbonyl-2’-furyl-2’-hydroxyethyl)-4-
methyl-5-phenyl-1,3-0xazolidine (5). Colorless oil. IR (neat, cm~1): 3400, 1680. CIMS(m/z, %): 418
(M*+1, 1.5), 234 (100). 'H-NMR: 0.61 (d, 3H, J = 6.7 Hz), 1.14 (t, 3H, J = 7.1 Hz), 1.22 (t, 3H, J = 6.9
Hz), 3.67-3.82 (m, 2H), 3.95-4.21 (m, 6H), 4.90 (d, 1H, J = 5.3 Hz), 5.22 (t, 1H, J = 7.4 Hz), 6.22-6.28
(m, 2H), 7.15-7.30 (m, 6H). 13C-NMR: 13.8, 14.4, 15.8, 53.9, 55.6, 60.6, 61.5, 65.9, 81.1, 110.1, 126.1,
127.7, 128.1, 135.5, 142.2, 153.5, 154.1, 170.3. [Found: C, 63.47; H, 6.31; N, 3.54.C22H27NO7 requires
C, 63.28; H, 6.52; N, 3.36].
(I’R,2’R,2S5,48,5R)-N-Ethoxycarbonyl-2-(1’-ethoxycarbonyl-2’-hydroxy-2’-(4-nitro
phenyl)-ethyl)-4-methyl-5-phenyl-1,3-0xazolidine (6). Colorless oil. IR(neat, cm™!1): 3420, 1700.

IH-NMR (Mixture efd_ eoiscmc-rs): 0.76 (d 3H,J =67 Hz), 1.05 (t, 1H, J = 9.2 Hz),1.09-1.14 (m
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diastereomers): 13.8, 14.3, 15.9, 55.

127.8,135.2, 147.2, 148.5, 154.5, 169.9.
Reduction of compounds 3 and 5 . To a suspension of LiAlH4 (76 mg, 2 mmol) and AICl3 (75.0 mg, 0.4
mmol) in dry THF (5 mL) cooled to 0°C, was added slowly a solution of 3 or § (0.4 mmol) in THF (5 mL) and
the mixture was stirred at that temperature for 15 min. The reaction was quenched with agqueous solution of
NH4Cl (3 mL), filtered and acidified with diluted HCI solution. The aqueous layer was extracted with CH2Cla
(3x 20 ml), basified with NaOH solution and extracted with CHzCl; (3x 20 mi). The organic layer was dried
over anhydrous Na2SO4 and the solvent was removed under reduced pressure. The products were purified by

flash chromatography (silica gel, CH2CI2/EtOAc: 1/1) to yield aminodiols 7 (111.8 mg, 85%) and 8 (102.1

mg, 80%).
(1R,2S8,5R,6R)-3-Aza-1,6-diphenyl-5-hydroxymethyl-2.3-dimethyl-1,6-hexanediol (7)
Colorless oil. [a]p 3123 (c = 1.2, CHCI3).IR neat, cm-1): 3460. 1210, 955. 1H-NMR: 0.97 (d, 3H, J =
6.7 Hz). 2.01-2.13 (m. 1H). 2.20 (s. 3H). 2.60-2.70 (m. 2H). 2.72-2.88 (m. 1H). 3.05-3.50 (broad 5. 3H)
6.7 Hz), 2.01-2.13 (m, 1H), 2.20 (s, 3H), 2.60-2.70 (m, 2H), 2.72-2.88 (m, 1H), 3.05-3.50 (broad s, 3H),
TAE LT TN fev 21N A TA A T T o SNH2Y AT70 /A 1T T 47 M2\ THIYNT L) (rn 1NLIY 13{"_\?\]]}. Q9
JUITTI TV MLy LLLJy TR Uy LLEy, V7 JWV LAL)y T 7\ LLLy V™ N ARG )y [ ekeaT [ o d ke \1R1y 1ULL) ATLINLIVEIN,. 0.0,
277 O A2 £ &L N £ z& N "TA™ A DO 192 0O 177 1 19777 1177 O 17" 0O 10 N 190 1 1A O 1A N
57.0, 45.0, 50.4, 0z.7, 05.2, 74.7, I4.7, 1L3.9, 1&4i1.1, 1i4l.L, 1£1.8, 14].9, 120.U, 1£6.,1, 14.2.9, 145.4.
[Found: C, 73.19; H, 8.41; N, 4.06. C20H27N03 requires C, 72.90; H, 8.27; N, 4.25].
(l’R,iS,ER‘,GR;-S-Aza i-phenyi-6-furyi-5-hydroxymethyi-2.3-dimeihyi-i,6-hexanedioi (8).
1. 23

Coloriess oil. [(!.jD = +10.2 (¢ = 1.7, CHCI3). IR(neat, cm- ‘) 3480, 1195. IH-NMR: 1.79 {d,3H,) =68
Hz), 2.20 (s, 3H), 2.21 - 2.28 (m, 1H), 2.56 - 2.65 (m, 2H), 2.78 - 2.86 (m, 1H), 3.44 - 3.39 (m, 2H), 4.55
(broad s, 3H), 4.65 (d, 1H, J = 5.4 Hz), 4.79 (d, 1H, J = 3.9 Hz), 6.16-6.26 (mn, 2H), 7.14-7.28 (m, 6H).
13C-NMR: 8.2, 37.6, 41.5, 55.7, 62.5, 65.2, 68.8, 74.1, 106.8, 110.0, 125.8, 127.0, 128.0, 128.1, 141.6,
142.7, 155.5. {Found: C, 67.87; H, 8.08; N, 4.56.C1gH25NO4 requires C, 67.67; H, 7.89; N, 4.39].

Preparation of acetonides 9 and 10. To a solution of aminotriols (7 or 8) (0.4 mmol), in 2,2-
dimethoxypropane (3 ml) and acetone (3 ml) was added a small amount of p-toluensulfonic acid. The reaction
mixture was refluxed for 12 h, The reaction was cooled to room temperature, neutralized with K2COs, filtered

gl f
o

and the solvent was removed under reduced pressure. The acetals ( 9 or 10) were puri

Dyt NS

I
:
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(s, 3H), 2.09 - 2.32 (m, 3H), 2.55-2.60 (m, 1H), 2.61-2.70 (s br, 1H), 3.61 (dd, 1H, J = 11.9, 10.5 Hz),
3.91 (dd, 1H, J1 = 11.9, J2 = 4.5 Hz), 4.45 (d, 1H, J = 9.8 Hz), 4.62 (d, 1H, ] = 4.8 Hz), 7.19-7.37 (m,
10H). 13C-NMR: 10.0, 19.1, 29.7, 37.1, 39.1, 54.8, 63.9, 64.9, 73.4, 76.4, 98.7, 125.9, 127.0, 127.5,
128.0, 128.3, 128.5, 140.1, 142.5. [Found: C, 74.62; H, 8.58; N, 3.92. C23H31NO3 requires C, 74.75; H,
8.46; N, 3.79].
(4R,5R,3’S,4’R)-5-(2°-Aza-2’,3’-dimethyl-4’-hydroxy-4’-phenyl-butyl)-2,2-dimethyl-4-
furyl-1,3-dioxane (10). Colorless oil. [a]p2> = +42.2 (¢ = 2.2, CHCI3). IR(neat, cm-1): 3390, 1180,
960. 1H-NMR : 0.85 (t, 3H, J = 6.9 Hz), 1.43 (s, 3H), 1.50 (s, 3H), 2.10 (s, 3H), 2.18-2.31 (m, 2H), 2.36-
2.52 (m, 1H), 2.57-2.67 (m, 1H), 3.10 (broad s, 1H), 3.56 (dd, 1H, J1 = 12.0, J2 = 10.5 Hz), 3.91 (dd, 1H,

2761
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J1=12.0,J2 =49 Hz), 4.57 (d, 1H, ] = 10.5 Hz), 469 (d, 1H, J = 4.9 Hz), 6.32-6.37 (m, 2H), 7.21-7.43
(m, 6H). 13C-NMR: 10.0 , 19.3 , 29.1 , 36.5, 37.8, 54.9 , 63.6 , 65.0, 69.1, 73.6, 98.8, 108.6, 110.1,
125.9, 128.1, 142.4, 152.9. [Found: C, 70.38; H, 7.91; N, 4.09. C21H29NOy4 requires C, 70.15; H, 8.14; N,

Elimination of the chiral appendage. A solution of acetals (9 or 10) (0.4 mmol) in methyl iodide (4 ml) was
stirred for 48 h at room temperature. The excess of methyl iodide was removed under vacuum, and the solid
residue was suspended in anhydrous THF (10 mL) and treated with NaH (0.48 mmol). The mixture was
refluxing for 3 h, cooled to r.t., quenched with water and acidified with a diluted HC1 solution. The aqueous
layer was extracted with CH2Cly (3x 20 ml), and then was treated with a diluted NaOH solution. This basic
solution was extracted with CH2Clz (3x 20 ml), the organic layer was dried over anhydrous Na2S04 and the
solvent was evaporated in vacuo. The residue was purified by flash chromatography (silicagel, CH>Cly/EtOAc:
1/1).

(1R,2R)-2-(N,N-dimethylaminomethyl)-1-phenyl-1,3-propanediol (11). Colorless oil, [a]p“” =

-2.8 (¢ = 1.0, CHCI3). IR (neat, cm-1): 3350. CIMS (m/z, %): 210 (M++1, 99.7), 238 (M*++29, 7), 250

(Mt+41, 3.5), 137 (100). 1H-NMR: 2.25 (s, 6H), 2.27-2.47 (m, 3H), 3.56-3.80 (m, 4H), 4.75 (d, 1H, J =
4.9 Hz), 7.24-7.38 (m, 5H). 13C-NMR: 43.1, 45.7, 60.5, 64.0, 75.2, 126.3, 127.5, 128.3, 142.6. [Found
C, 68.64; H, 9.29; N, 6.94. C12H19NO» requires: C, 68.85; H, 9.16; N, 6.70].

(1R,2R)-2-(N,N-dimethylaminomethyl)-1-furyl-1,3-propanediol (12). Colorless solid. M.p. 91-

D
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93°C.(from hexanes) [a]p“’ = +3.75 (¢ = 0.5, EtOH). IR (neat, cm™!): 3350. CIMS (m/z, %): 200
(M*+1,100), 228 (M*+29, 5). IH-NMR: 2.38 (s, 6H), 2.45 - 2.58 (m, 3H), 3.25 (broad s, 2H), 3.63 (dd,
2H, J1 = 11.1 Hz, J2 = 5.2 Hz), 4.88 (d, 1H, J = 4.8 Hz), 6.33-6.40 (m, 2H), 7.37-7.42 (m, 1H). 13C-
NMR: 41.5, 45.4, 59.6, 63.2, 69.5, 107.1, 110.2, 141.8, 155.6. [Found: C, 60.14; H, 8.46: N, 7.14.
C10H|7NOj3 requires: C, 60.26; H, 8.60; N, 7.03].
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