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--The stereochemical course of the reaction between organemctals and B-asymmetric 
amino-ketones has been investigated by varying the nature of the reagent and the substitucnrs in rhe 
substrate. as well as the distance of the aminc+group from the reaction center. 

The relative configurations of the diasrercomcric amin*alcohols obtained were assigned. thus de- 
termining the direction of the predominant attack by the nuckophile. 

The stereoselectivity was found lo be strongly dependent on rhc factors invesrigatcd. particularly 
on the nature of the aminegroup and of the reagent. 

No sir& &cl of asymmetric induction proved to be suitabk for the prediction of rhe 
srercochemical results in the above reactions. 

In a previous work’ on 1.3-asymmetric induction, 
the reaction between LAH and a number of @- 
asymmetric /3-amin*ketones was investigated. 
The stereoselectivity was found to be higher with 
the N,N-dialkylaminodctivativcs than with N- 
monoalkylaminc+dcrivativcs which generally 
afforded diastcrcomcric ratios near one. 

A significant point in the discussion of the above 
results concerned the role played by the aminic nit- 
rogen on the stereochemical course of the reaction. 
We have therefore extended our research to the 
reactions between p-asymmetric amino-ketones 
and LAH or organo-metals, in order to observe the 
variation of stereoselectivity produced by varying 
both substrates (stcric hindrance of the sub- 
stitucnts. nature of the aminegroup and distance of 
nitrogen from the reaction center) and reagent. 

To this end, the substrates l-16 and 3-2 were 
allowed to react with LAH. organ4ithiums and 
Grignard reagents (Scheme 1) giving rise, rcspcc- 
tivcly, to the amino-alcohols 17-38 and 4&&I. 

Each reaction proved lo be stereoselective, 
affording a diastcrcomcric pair A and B which dc- 
rived. respectively. from the attack on the opposite 
or the same side with respect to R’, as depicted in 
Scheme I. 

Most of the amino-ketones 1-16 and 3942 have 
already been described (Experimental) and were 

l Note V. Rcf I. 
‘Note VIII of the series Stmochemirtry of Am&w- 

corhonyl compounds : Note VII. Rd I. 

generally prepared by addition of the amine to the 
unsaturated ketone. A different method was 
adopted for the unknown compounds 42 and 39. the 
former being obtained from w -bromo- 
butyrophcnonc by nuclcophilic substitution with 2- 
methyl-pip&dine. the latter from the kcto-nitrik 55 
according to the following synthesis: 

Ph-CCKCH&HPhCN 

55 L PhCHOHCH,-CHPh-CH,NH, : 

(diastaeomcric mixture) 
56 

- Ph-CHOH-CH,CHPh-CH,NMe, 2 39 

(diasrcrcomcric mixture) 

57 

l LAH. Et,0 l CH,O, HCOOH ‘CrQ,, acetone 

T?IC reactions between amineketones and LAH 
or organc+mctals (Scheme I) were performed in rc- 
fluxing dkthyktha (or at o”, see Tabk I) in the 
prcscncc of excess of reagent (molar ratio, I : 3). 
The diastcrcomcric ratio of amino-alcohols was 
measured by GLC and/or NMR. The isomcric pro- 
ducts were then generally isolated by fractional 
crystallization of their salts with the appropriate 
acid (Expcrimcntal). 

Formation of cnolatcs was notcd, lo a grcatcr or 
ksscr extent, in the reactions between organ+ 
metals and amineketones. The starting material. as 
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B-attack 

I-16 

A B 
(from A-attack) (from B-attack) 

\ I 

17-38 

R 

R = Me, Et. Ph; R’ = Me, Ph; R’- H. Me. Et, Ph: M = LiAIH,, 
Li. M&t. MgBr. MgI; n = I. 2. 3; Aminc~group - -NHMe. -NMe:. 

(as in Tabks I and 2). 

SCHEME I. (Only oneenantiomer of the racemic pair is here represented.) 

well as its decomposition products, was in fact ob- particular assigned the T structure (according to the 
tained after hydrolysis in the reactions with /3- conventional picture of Table 3) to the amino- 
amino-ketones. For the y-. 6- and c-amino- alcohols with upfield NMR signals and lower retcn- 
ketones. complete endization was observed only tion times with respect to the corresponding dias- 
with the Grignard reagents, the amino-ketone being tereomer. IR spectroscopy was unabk to disting- 
completely recovered from the reaction.’ In one uish between each diastereomer. owing to the too 
case this was further confirmed by the lxrewitinoff small differences between the spectral data 
method (Experimental). tuOH ,,..-vc,rc -d and zlwc cn.Ico,4 -). 

Some of the aminoketones. scarcely soluble in 
ether, were added as a powder (or. with the same 
results. as a very dilute solution) to the reagent in 
ether. On the other hand, when THF was employed 
as solvent for these aminoketones. variations of the 
diastereomeric ratios resulted (Table I). 

Tables 1 and 2 report the pcrccntagcs of A- and 
B-attack on, respectively. the f3-amino-ketones 
1-16 and on their homologous y-. 6- and c- 
derivatives XU2. The evaluation of the A/B ratios 
was made possibk by the knowledge of the relative 
configuration of each diastcrcomcr. Such contigura- 
tional assignment (Table 3) was made by correlating 
the amino-alcohols with compounds of known 
configuration. 

The N.N-dimcthylaminoalcohols 27 and Zs were 
similarly correlated with the corresponding 
piperidino-derivatives already described.’ The rcla- 
tivc configurations of the N-methylamino- 
derivatives 17-20 were determined by chemical 
correlation (methylation of the secondary amino 
group. see Experimental) with the corresponding 
N.N-dimcthylamino-derivatives -26. 

The assignment of the absolute and relative con- 
figuration to the compounds 4&%6 has been previ- 
ously reported.’ 

The NMR and GIG data of the pairs 2&24 and 
29-30, the configurations of which were previously 
determined by chemical methods,’ were used for 
the configurational assignment to the series of 1,3- 
amino-alcohols 21-22. &26 and 31-38. We have in 

It is noteworthy that the NMR and GLC data of 
the compounds, the configurations of which were 
determined by chemical methods. show the same 
trend (i.e. T-isomers with upficld NMR signals and 
lower retention times), thus confirming the reliabil- 
ity of the method employed. 

Compounds 47-54. which are obtained with low 
stereoselectivity. were not submitted to any con- 
figurational assignment. 



I .3-Asymmetric induclia+VI 2803 

Table I. A/B Ratics ( f 29i) in the reactions between arninc+kefoncs l-16 and LAH 01 organomctallic 
rcaoCnts 

Aminvketonc 
/ 

R-CO-CH,CHR’-N, A/B RaIio 

Amine R R’ R’= H R’YMC R’ = Et R’= Ph 

gruW M = LiAlH, M - Li -MgJ M=MgBr MzLi -MgCl -MgBr -Mgl 

33167’ 
31/64 
50/W 

76124’ 
83117. 70/u) 

- - 

m/m 
83117’ 67133’ 

73127 43157 

61139 
- 63137 

33167 - 

68132 
- 70130 

85115 1 

7W24 
- 83117 

- 

85115’ - 
72128 

- 76124 
49151 - 

22nx 
I7lR3 

- - - 
713122’ 50/W 70/3O’ 

7S125 
79121 

- - - 
- - - 

28/72’ 19181’ I3187 
35165 
44156 

- - - 
- - 

52l4li - 
58142 

- - - 

‘From Ref 2 ‘.Ul/.50. Reaction in EI,OfTHF. ‘Reaction time. 2.S h; Ihe same rcsulIs ( 2 1%) were 
ohurincd a~ 0°C. ‘66134. a~ OY. ‘82/18. in EI,OmF; 86/14. in highly dilurcd ethereal solution. ‘65/35. in 
f~~,OfTllF ‘lW/?O. in EI,OfTHF. ‘86/14. in EI,O/THF. 

Table 2. A/B Ratios ( L 2%) in the rcaclions between amin+ketoncs 8. 3%42 and I.AH or 
organonxtallic reagcnls 

Aminvketonc 

R-<*o-CH~HR~(CHr).-N< A/B Ratio 

Amin+grcnip R R’ n R’ = H R’;Mc R’ - EI 
M = LiAlH, M L Li = Mgl M = MgBr 

8 *O W75’ 83/17’ 70/30 WIY 
39 I 33167 688132 no rc8cIicm no reaction 

-N< 
MC 

Ph Ph * 

40 
MC 

? 461.54 @o/40 no rcaclion no reaclicm 
(or 40/M) 

41 .3 48152 57143 no reaction no rcaclmn 
(or 43151) 

-N 

42 

MC 
2 

Ph H I rm reaclion no rcaclion 

‘From Table I. 

DtSCUSSIOFI 

The stereochemistry of the nucleophilic attack 
on a-asymmetric ketones bearing OH or NHr 
bonded IO the asymmetric center has been inter- 
preted on the basis of a S-membered cyclic model’* 
in which the metal atom of the reagent links both 
the carbonyl oxygen and the heteroatom. the predo- 
minant attack coming from the less hindered side of 

the carbonyl plane. Such a model has demonstrated 
its applicability to the prediction of the dias- 
tereomeric predominance for a large number of 
substrates,‘even if, in some cases, it has not proved 
to be completely effective.’ 

As rqards the I.3 asymmetric induction on p- 
hydroxy- or B-methoxy-ketones, three competing 
models, i.e. open-chain, polar, and cyclic, have 
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Table 3. Relative configurations. NMR. GLC and IR data of the amin~+alcohds 17-38 and US4 

0 Ph . . . _. 

A-obde NMR’ OIP IR’ 
It- 

hnruw, C_- cotuma limes freeOH boDQdOH 

gwP nx llioa cH,X-O CH,-N HX-N CHrCN tanp.CC) ntiom dcm-‘k r(cm-‘k 

I7 

IS 
-N’ 

H 

‘Me 

0 Me Ph 

I9 
z# -NC”,. 

0 Et Ph 

2’ _N’ 
Me 

2l 
‘Me 

0 Me Me 

/Me 
:: -N\Me 

0 Me F% 

B 
Y 

-N’ 
Me 

‘MC 
0 Et Pb 

n 
MC 

m 
-N’ 

‘Ue 

0 H Me 

J 
w 

--N 
3 

0 Me Me 

31 --s 
3a 3 

0 Me Ph 

u r 
34 

-N 
3 

0 EC Ph 

5: -ND 0 Me Ph 

37 n 
38 -“d’ O E’ Pb 

Me 
U -N’ I H Pb 
44 ‘Me 

u 
Me 

46 
-N’ I Me Pb 

‘Me 

47 
-N< 

MC 

48 
2 H Ph 

Me 

J’ _u’ 
CH, 

II * lCH 3 H Ph 

I 

” _,.,’ 
CH, 

54 
‘CH, 

3 Me w 

f 1 E 

1 

I E 

f 

I E 

T 

( E 

T 

I E 

T 

I E 

I 

T 
E 

I 

T 
E 

T 

t E 

r E 

I 

T 
E 

T 

1 e 

[ 

T 
E 

TaE’ 
E.XT 

I44 

I.63 
2.02 
2.23 

- 
- 

- 

2Q1 3.16 
2.20 3.89 

202 2.30 
2.10 3.10 

202 3.31 
2.18 4.16 

2.02 3.39 
2.14 3.14 

2.2.0 - 2.7 

2.27 341 

1.30 
I ,42 

I .J2 
I.S7 

- 
- 

- - 
2.23 
2.3s 

I 42 2.10 

I.34 2.32 

241 
2.03 

TtXf? 1.26 
Eorf I ,42 

TlXf? 

L-1 

4.Y) 
ECUT 4.21 

7-E I.36 
EOlT I.39 

296 
2.13 

I+v 
I.99 

3.10 
I.90 

340 
4.19 

3.43 
4. I5 

342 
4.20 

342 
4.2.5 

- 

- 

- 

- 
- 

- 
- 

- 
- I 
-1 - 
“I 040 

- - I - 
-1 

0.82 
0.92 I 
0.1s 
0.90 1 
- 
-1 
- - t 
- - I 
-1 - 
- 

- - I 

- 
- - 
- 

- 

WOJ 

28 I 3um3 3230 0 
lws 4.s 32% 72,s 
3570 6 

ZJ 

21 
,n 

I.33 1 - - 31m 80 
35x 3 318s 77 

I.29 I - - 3120 82 
)6y) 4 31u m 
3572 7 

I&i 

Ids 

-- 
I.39 

3110 93 
-- 31m 06 

-- 
1.27 3160 g 

I.29 

I.23 

3&S I6 3140 74 
3390 IS 310 77 

I.1 

14 

203 
2‘0s 

‘so4vmt. ma, (cs for .syl;y ad SM. ‘Per&-EhDu n; CQlIlmn (I - 2m) SE 30 (1%) 0 
Chrolnosofbci,unkaroCbawPt ,~ybas.‘CPlo~~OV;cd(l.Jm)SB~2 
(J%) ccl Chromlorb w. ‘I&m; a?#. (l’, 2 al) varsunid (10%) on v w. ‘see Rd 1. ‘hrug8ph 200; cd. 
(I-3m)SE3O(lO%)oaChromocab W:Lusahldan1iwml!r. 
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been proposed.’ Their application to our p-amino- display kss hindrance from the upper side (Scheme 
ketones kads to the following Scheme 2 in which 2) of the carbonyl plane. 
we have attributed, on the basis of the conforma- The comparison between predicted and observed 
tional energies in the cyclohcxane systems, a de- (Table 1) results allows the following considera- 
creasing effective steric hindrance in the series tions to be made: 
Ph > N(Alkyl)z > Me > H. I. In LAH reductions, the diastereomeric pre- 

Openchain model 

(S)H iM) R 

* :NmoH z ;flN, 
\ 

I: (L) = Ph. (Wr-N / B 

\ 

2: (L) I-N,, ’ (M)=Me 

SatEMe 2 

Pdar model 

R”--M 

-B 

Cyclic model 

1: For N-monomcthylaminekctoaes. X - H 
2: For N.Ndialkylaminwkctoncstones. X = Alkyl 

When the j3-substituent R’ is CH,. the open- 
chain model would predict a predominance of the A 
isomer(l), whereas the B isomer would be obtained 
when R’ = Me (2). 

In the polar model. on the contrary, the B isomer 
is predicted regardless of the nature of the R 
group. 

The assignment of the predominant direction of 
attack in the cyclic model is less straightfomard 
than in the substrates investigated by Cram,’ as the 
less hindered side of the carbonyl plane is not im- 
mediately identifiable. This is evident particularly 
with the N-monomethylamino-ketones. whereas 
the N.N-dialkylamin+derivatives would appear to 

dominance of isomer B agrees with either the polar 
or the cyclic model. However, as the latter can also 
explain the low selectivity observed in the rcduc- 
tions of the N-monomethyl-derivatives. this could 
be indicative of the applicability of the cyclic model 
to the LAH reductions. In this connection, it is 
noteworthy that similar ketones non-containing the 
aminic group afbd inverted diastcreomcric ratios 
as well as lower selectivity’O than the dialkylamino- 
derivatives. 

The low selectivity observed in the LAH reduc- 
tions of y-. 6- and c-dimethylamino-ketones could 
also be attributed to adecreasing probability of ring 
formation. although the contribution of non- 
selective cyclic transition states cannot be 
excluded. 

2. The large predominance of isomer A in the 
reclcrions wit/~ organo-lithiums which occurs re- 
gardless of the nature of both substrate and reagent 
cannot be explained on the basis of the above mod- 
els. The predominance of isomer A is predicted 
only by the open-chain model and only when R’ = 
Ph. 

3. The stereochemistry of the organo-magnesium 
additions lo @-amino-ketones appears lo be 
affected by the nature of both substrate and 
reagent: 

(a) Nature of the substrate. In the piperidino- and 
morphdineketones the some isomer is obtained on 
inverting the substituents on the carbonyl group 
and on the Grignard reagent (CO-Alkyl and 
PhMgBr us CO-Ph and AlkylMgX) i. c. 9 us 12.10 
DS 13.14 us 16. In other words, the predominant di- 
rection of attack on the alkyl-ketones is reversed 
with respect to the aryl-ketones. 
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An inversion of the predominant isomer also oc- 
curs when the aminic substituent is changed (see, 
e.g. 4 c’s 9 and 5 us 10). 

(b) Ncltun of the ogcanomrtdfic reclgcnf. The A 
isomer slightly predominates in the reactions be- 
tween the N-methylamino-ketones (compounds 1.2 
and 3 and MeMgI. whereas isomer B is the main 
product from the reactions with EtMgBr and 
PhMgBr. 

Furthermore, very different results are afforded 
by phenyl-magnesium chloride, bromide and iodide 
with the N.N-dimethylamincFketone 4 (or, to a les- 
ser extent, with the piperidino-derivative 9). 

We can therefore conclude that a prediction of 
the predominant isomer obtained from the reac- 
tions between the amineketones investigated and 
the various nucleophilic reagents is not possible on 
the basis of the proposed models. even when con- 
sidering them as simple rules and not as schematic 
approximation of real transition states.* 

The experimental results could be interpreted, of 
course, by taking into account all the factors (con- 
formational situation, polar and steric effects, sol- 
vation and coordination abilities, ctc) involved in 
each patiicular case, but this was not the purpose of 
this work. 

E-N. 

IR spectra were measured with a Perkin-Elmer In- 
fracord 337 or with a Beckmann IR S spcctrophotometer. 
Mps were determined with a Kdler apparatus or a 
Perkin-Elmer DSC I microcalorimeter. NMR spectra 
were measured. at 60 MHz. with a Perkin-Elmer R 12 or a 
Jcol C-60 HL and. at IOOMHz, with a Varian HA 100 
spectrometer (chemical shifts are given in 6 (ppm) using 
TMS as internal reference). Elemental analyses were pcr- 
formed on a F&M Mod. I85 CHN Analyzer. 01 by the 
“Service Central de Microanalysc du C.N.R.S.“; the ele- 
mental formula in the text idcnticates that the analyses re- 
sulted within the 0.2% of the calculated value. 

Synthesis of amino -ketones 
The f3-amino-ketones 1. 2.4. 5.6.9. 10. 11. 14, and 15 

were identified by IR spectroscopy (C== stretching at 
1715-l72Ocm-‘) which usually showed also the presence 
of unreactcd vinyl-ketone (GO stretching at 1670cm-‘). 
In some cases the amiwkctcmcs were charactcriscd as 
picrates. 

Amiwkctoncs 1.3.5.8. 10, 13 and 14 (Ref 2 and Refs 
cited therein) as well as 7”. IZ’.“. 0 and 41” arc already 
&%Crikd. 

4-(N.N-l)i~kylomino)-pmtan-2-oncs 4 and 9. The 
dimethylamin&rivativc 4 was obtained from pent-3-cn- 
2-one and 33% aqueous dirnethylamine (m&r ratio I :4) 
in the presence of 10% NaOH aq (few drops). The mixture 
was stirred at room temp for 4 h and. after standing for 
12 h. was made acidic with cone HCI at 0” and thoroughly 
cxtractcd with Et,0 The aqueous layer was made alkaline 
under ice cooling and again thoroughly ether extracted. 
The ethereal soln was dried and the solvent evaporated 
under reduced pressure at room temp (70% yield). Picrate. 
m.p. lS7-lS(P (from EtOH). Anal: C,,H,,N,O,. 

*See. on this point, Cram’s private communication 
reported by &km.” 

The piperidincFdcrivative 9 was prepared with the 
rncthlXl tidy described” for fi -piperidin* 
buty-rophcnonc and isolated as above (75% yield). picrate. 
m.p. 120-ItzO (from P.tOH/H,O). Anal: C,.H,,N.O.. 

5-(N-Methyl)_ and S_(N.N-dialkylamlno)-.(-ph~yl- 
pen&an-3-oncs 2. 6. 11 and IS. The monomethyl- and 
dirncthylamin~dcrivativcs 2 and 6 were obtained as the 
above described aminvketonc 4 from 5 - phcnyl - pent - 4 
- en - 3 - one and the appropriate alkylamine (as 40% 
aqueous soln). They were identified as mentioned above 
and were reacted without further purification. 

The pipcridine and morpholin&crivativcs tl and IS 
were obtained by reaction between the vinyl-ketone and 
the alkyl-amine (in cquimolar ratios) for several hours at 
room temp. The mixture was worked up in the usual man- 
ner. The amimketones containing some vmyl-ketone 
(see before) were not purified. 

3 - Morpholino - 1.3 - diphenyl - propon - I - onr 
16. Compound 16 was prepared as the above described 
aminc+ketones tt and 15; m.p. IXUtl” (from Et,O) (84% 
yield), Anal: C,.H,,NO,. 

4 - (N.N - Dimcthylamino) - 1.3 - diphenyl - buton - I- 
one 39. Compound 39 was prepared by tx,rtionwisc addi- 
tion of the ketenitrik 55” (7. I g, 0.03 mol) to an ethereal 
soln (50 ml) of I-AH (3.29~. 0.087 mol). The mixture was 
rc!luxul for 18 h and hy&olyscd under ice cooling by 
stepwise addition of water (IS ml). After filtration of the 
ppt. evaporation of the solvent afforded 5.98 of material 
which was diss&ed again in Et,O. The ethereal soln was 
extracted with dil HCI and the crude amino-alcohols 56 
were obtained in the usual way (4.2~. WZ). 

The amiwakohols 56 (I.22 g. OGO51 mol) were then 
refluxcd for 28 h with formic acid (2.S ml) and 30% aque- 
ous formaldehyde (3 ml).” The reaction gave a mixture of 
the dimethylamino-alcohols 57 (I G44 g. 77%). which acre 
identified by NMR (the tryfhrolthno ration was 67133 by 
integration of the N-methyl signals). 

The amino-alcohols 57 (2.83 g. O.Oio(, mol) in acetone 
(100 ml) were treated with Djerassi reagent” (S ml). After 
5 tin some drops of M&H were added and the ppt 
filtered out. The aqueous soln was then made alkaline and 
worked in the usual manner, 2.398 (85% yield) of the titk 
compound were obtained. m.p. 69” (from n-hcxanc). Anal: 

C,.H,,NO. 
4 - (2’ - Mcrhylpipcridino) - 1 - phtnyl - buton I . one 

42. Compound 42 was prepared from y-bromo- 
butyrophenone” (I8 g. 0.08 mol) and 2-mrrhyl-piperidine 
(ll.gg. 0.12 mol) in benzene (100 ml) under rcflux (2 h). 
After standing at room temp for 12 h. the mixture was 
extrac~I with dil HCI and the aqueous soln treated with 
NaOH aq and ether extracted. The ethereal soln was 
evaporated under reduced pressure at IW on a water 
bath in otdcr to eliminate the excess of ?-methyl- 
pip&dine. The residue. dissolved in Et:0 and trratcd 
with dry HCI. atTaxIed 42 hydrochloride (63% yield). m.p. 
18&181’ (from abs EtOH), Anal: C,.H,.NOCL. 

Reoctbns with lithium aluminwn hydride (LAH) or 
ogww -met& and amino -ketones (Ckncrcll procedure 1 

LAH Reductions. Compounds 2.7.39.40 and 41 were 
the only amimketones reduced in the present work and 
the procedure adopted was the same as for the com- 
pounds described in Ref 2. The crude diastercomeric 
aminealcohols were obtained with yields varying from W 
to lc0%. 

Reactions with orguno-met&. The amin*kctonc 
(041 mol) dissolved in anhyd Et,0 (20 ml) (or as such in 
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the case of low solutility) was slowly ad&d. a: room temp 
and under N,. IO a stimzd ethereal soln (40 ml) of the 
organometal (0~31nol) obtained from the appropriate 

phenyl- or alkyl-halide (043 mol) and Mg (0.033 mol) or Li 
(0866 nlol) (Ihe amount of metal was in excess in order IO 
avoid quatemiration of the amine by the halide). The mix- 
Iure was then refluxed for I h (in some cases for 2.5 h. see 
Tabk I) and. after cooling, poured into sa~urated NH.CI 
aq and erber extmc~cd. Tltc neutral and basic products 
wcrc separated in the usual way. 

In the reacIions on the p- aminc+ketones 1-16. a notice- 
abk amounI of neutral product was obtained which de- 
rived from the decomposition of unreacled (enolixed) 
aminoketone IO give amine and unsaturated ketooe. The 
yields in aminoalcohols were in the m 3080% and 
appeared IO be affected by both the rate of addition and 
the nature of the aminoketones. 

The crude mixture of aminoalcohds was finally dosed 
by GI.C and/or NMR (Table 3). 

Reactions. differing IO some exIent from this general 
procedure. are described below. 

Reaction bcrwcen 3 - dimcrhylamino - 1.3 - diphrnyl - 
propan - I - one 8 and MeMgI. A ppt was formed after 
few min since the addition of the aminoketone (2.538. 
0.01 mol) IO the Grignard reagent. After I h the ppt was 
separated from the ethereal soln and hydrdysed. thus af- 
fording 0.740 g of neutral product and O-635 g of the crude 
amino-alcohols 23 and U. with a TfU)/M24) raIio = 83/17. 
The erhcrcal soln gave 0.434g of neutral material and 
0.496g of mixture with a T/E ralio = 54146. The overall 
yield in aminoalcohols and rhc overall diastereomeric ra- 
lie resulted. respectively. 42% and 70/30. A seccnsd run 
Ircated in srandard conditions according to the described 
above general procedure, gave a 43.5% yield and 71/29 
diastcrcomcric ratio. 

ReacIion between 8 and EtMgBr. This reaction ap 
pearcd IO lx similar IO the one above described. From 
0.01 mol of amino-ketone. the ppt gave 0.3508 of neutral 
mar&al and 1.16og of pure 25 (by NMR). The ethereal 
soln gave 0.4 I2 g of neutral material and 0.390 g of dias- 
Icrcomcric aminoalcohols 25 and 26 in Ihe ratio 60/40. 
The overall yield was thus SJI CT/E = W/IO). A second 
run in srandard conditions gave 56% yield and T/E 1 
86/14. 

Reaction beIwetn 5 - (N.N - &ncrhy/amino) - I.3 - 
diphmyl pcnran - I - one 0 and MeMgl. After the 
addition of the aminoketone (OetZg). a ppt was im 
mediarely formed which then disappeared. After 5 min. 
however. a crystalline pp~ appeared again and was iso 
larcd afIcr ~bc reacuon was completed. II was proved IO 
be .( - dimethylamino - I.3 - diphenyl - pentan . I - one 
melhiodide IO.055 g). m.p. 2lY (from MeOH) (GO 
strcrching at 1670cm ‘). Anal: C,H,NOI. The ethereal 
soln gave 0.129g of unreacted amino-ketone. 

In a second run the extent of enoliration was evaluated 
by Ihe ZerewiIirW? melhod after IreaImenI of the amin+ 
ketone (2.9s g. 0.0105 rnol) with excess of MeMJ. 230 ml 
(0.0102 mol) of CH. and 2.90 g of unrcacraf ketone were 
obtained. 

Sparorion of the diasttrcomtric amino-alcohols 
The procedure generally adopted was bad on the 

IreaImenI of the crude mixture with a suitabk acid fd- 
lowed by fraclicti crystallization of the corresponding 
sahs. The following acids wue used: 3-hydroxy-2- 
naphthoic (HNA). p-nitrobenzoic (NRA). oxalic, pi&c 

and hydrcwchloric. The reported yields are IO he consi- 
dered as crystaUizaIion yields. 

4 -(N - Merhyiandm) - 2.4 - diphcnyl - butan - 2 - o/s I7 
and 18. Diastcreomu 17 was obtain& by treatment of 
the crude mixture T(17)Iull) - S3147 with HNA. After 3 
crystallirations from AcOEt. the salt had np. 159’. Anal: 
C=HaO.. The fire base (6% yield) solidified on srand- 
ing m.p. 73”. 

The mixture of diastereomeric aminoalcchols reco 
vered from the mother liquors was treatal with NBA and 
afforded a sah which was crystallixed from AcOEI fol- 
lowed by MeOH; m.p. 183”. The so obtained free base 
( 17% yield). resulted to be the isomer “tryfhro” 18. m.p. 
75-76” (from n-hcxane). Anal: C,,H,,NO. 

S-~N-M~hylamino)-3S-diplvnyl-pm~an-3-01~ 
19 and 88. The ueatment of the crude mixture 
Tt19)IEW) = 85/15 with oxalic acid in AcOEt afforded 
predominantly the salt of isomer a. From the mother li- 
quors almos1 pure 19 was recovered (76% yield) ami was 
furtbcrly purilied as NBA derivative by IWO crysIalli7a- 
Iions from A&El followed by ace:one; m.p. IW. The 
free base had m.p. 80” (from n-hexane). Anal: C,,H,,NO. 

Isomer #) was belter obtained from a mixture T/E L 
33/67 and oxalic acid. The oxalale was crystallircd from 
AcOEt and. after digestion in MeOH. had m.p. 245” dec. 
Free base (S8% yield) had m.p. I?? (from EI,O). Purity 
determined by calorimetry. 

4 - (N.N - lXmdhyfamino) - 2 - phenyl - penran - 2 - 01s 
21 and 22. The unreacted aminokeIone was eliminated 
from the reaction mixture by the method described’ for 
Ihe diasIcrcomcric 4 - piperidino - 2 - phcnyl - penIan - 2 - 
01s. 

Pure 21 was obtained by treatment of the mixture 
T(fl)/EW) = 76t24 with dry HCI in Et,O. The so obtained 
hydrochlorides were washed with a small amount of 
acetone and then crystallized from AcOEtIEtOH. Amino 
alcohol 21 hydrochloride (40% yield) had m.p. 189-190”. 
Anal: C,,H,,NOCI. 

Pure 22 was obtained as a picraIc by fractional cryslahi- 
zation from a mixture of amino-alcohols T/(21)/E(t2) - 
3OL70. m.p. 134.SIW (from 95% EtOH) (30% yield). 
Anal: C,.H,N.O,. 

4 - (N.N - Dimcthyiamino) - 2.4 - diphcnyl - buran - 2 - 
o/s 23 and 24. Pure 23 was obtained as described in Ref 
I. 

The diastereomer zL( was obtained from a mixture 
TG.3)IEW) = 25M by treatmen with HNA in AcOEr. 
The sah had m.p. IWdcc. (from AcOEt followed by 
acetom). Free base (50?% yield). m.p. 73” (from n-bexane) 
afler vacuum drying. Anal: C,.H,,NO. NRA 41. m.p. 
175’ dec (from AcOEI). 

S - (N.N - Dimrrhylomino) - 3.5 - diphcnyl - pmtan - 3 - 
ds 2!l and 26. Hydrolysis of the ppt formed in the reac- 
lion between 8 and EtMgBr (see before) gave the pure 
aminoakohd 25. m.p. 63.5” (from n-hexane). Anal: 
C,.H,NO. 

lsaner W was obtained from a mixture T(2S)/E(26) = 
2lf79 after treatment with NBA in AcOEr. The salr had 
m.p. 179” (from AcOEUMeOH). The free base (oil) was 
o&abed in 41% yield. Anal: C,.H,,NO. 

3 - fN.N - Dimefhyfamino) - I - phcnyl - bufan _ I - 01s 
27 and m. Any altcmpl IO isolate the aminoalcohol 27 
failed. For GIG and NMR dare. see Tabk 3. 

lk ami~~~I~ohd 28 was obtained by treatment of the 
mixture TG?)/E(28) - 2SnS with a slight excess 
(1: 1.S mol) of picric acid in a small amounl of hoI 95% 
EIOH. By cooling. 28-picrate was obtained and purified 
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by several crystallizatidns from 95% EtOH. m.p. 
126128’. after drying. Anal: C,Ji~N,t&. 

4-~~~-21phmyl-prmon-2-oLr29and 
30. ~minoakohol29 was already described.’ 

Any attempt to isolate pure 36 failed. For GLC and 
NMR data. see Tabk 3. 

4 - PrpCrfdino - 2.4 - buys - bufan - 2 - ols 31 and 
32. The mixture T(31)IE(32)=65135 was treated with 
HNA in AcGEt. The resulting salt was crystallized from 
acetom/MeGH fohowed by MeGH, m.p. IW, Anal: 
C,,H,,NO.. From this salt. pure 31 was obtained (15% 
yield), m.p. 7P (from n-hcxane) after vacuum drying. 

The mother liquors of the first crystallization gave a 
mixture TIE = 36/M, which was treated with NBA. The 
salt was crystallized with acetone followed by MeGH. 
m.p. 186”. The free aminoalcohd 32 (8% yield) had m.p. 
W (from n-hexane) after vacuum drying, Anal: C,,HFNO. 

5 - P@mw - 3.5 - diphcnyr - penran - 3 - 01s 33 and 
34. Isomer 33 was isolated from a mixture T(Js)/UW) = 
86114as HNA salt, m.p. 181”dcc (from AcOEt). Free base 
(66% yield), m.p. S9.Y (by cooling at - 20” in n-hexane) 
after vacuum drying, Anal: CnHnNO. 

Irumer 34 was isolated as NBA salt. m.o. 170-171“ 
(from AcOEt) from a mixture TIE = l7183.- Free base 
(31% yield). m.p. 73.5’(from n-hexane) after vacuum dry- 
in& Anal: C,,H,JVO. 

4 - Morpholin - 2.4 - diphrnyl - butan - 2 - ols 35 and 
36. Amino-alcohol 35 was isolated as HNA salt from a 
mixture T(Js)lE(Ja) = 73127. The salt had m.p. IW (from 
AcGEt, followed by MeGH). Free base (46% yield), m.p. 
@90” (~iy~~isrn) (from n-hexane). Anal: 
&HUNG,. 

Pure 36 was obtained as NBA salt from a mixture 
T(ss)/E(36) = 43/57. m.p. IV’ (from AcGEt. followed by 
Md3H). Anal: C&H&O.. Free base 23% yield (oil). 

5 - htorpholino - 3.5 - diphcny! - penron - 3 - 0l.r 37 and 
38. The mixture T(JT)IE(38) = 32168, treated with NBA, 
gave the salt of 38. m.p. IM” (from AcOEt. followed by 
EtOH), Anal: C&H,,N,O.. The free base (23% yield) was 
an oily product. 

From the mother liquor of the first crystallization a 
mixture T/E -61/39 was recovered and treated with 
HNA. thus obtaining the salt of 37. m.p. l8f” (from 
A&Et, followed by EtOH). Anal: C,,H,,NG,. The free 
base (oil) was obtained in 14% yield. 

4 - 1N.N - ~~h~~~no) - I.3 - diphenyf - butan - l- 
ois 43 and 44. The aminoalcohol 44 wns isolated and 
purified from a mixture T(O)IE(e() - 33167 as a picrate, 
m.p. 165” (from AcGEt). Free base (24% yield). m.p. 96” 
(from n-hexane), Anal: C,.H,,NG. 

From the mother liquor of the first crysrallization a 
mixture T(43)/EX44) = 7Of30 was recovered and submitted 
to preparative thin layer chromatography on Merck’s F 
254 silica ttel. with a mixture of I : I n-bexane!AcGEt 
05 ml) and I:3 Me,NHlbenzene (SOml) as eluent. The 
aminualcohol43 was more retained and was recoveml in 
58% yield, m.p. 60” (from n-hexane). Anal. C,,H,,NO. 

5 - (N,N - KXmcfhylamlno) - 2.4 - diphcnyl - pentan - 2 - 
ot 45 and 46. Isomer 45 was isolated from a mixture 
T(U)/E(46) = 68132 as a salt with HNA, m.p. 153” after 
three crystallizations from AcOEt. Free base (2@% yield), 
b.p. (0~2mmHg) 13~l45”. no” - l.S4488, Anal: 
C,,H,,NO. 

The isomcric mixture recovered from the mother liquor 
of the first crystallization was treated with NBA and 
atforded a salt which was crystallized from A&Et (twice) 
followed by acetone/MeGH. m.p. 1590. The corrcspond- 

ing free base 46 (12% yield) had m.p. S6*S’(solvated) from 
n-hexanc). After vacuum drying nt 71p. Anal: C,JiH,NO. 

S-(N.N.Dlmcthylam~)-I$-~hmyl-eon-l- 
of3 47 and II). The mixture of 8mino-8lcohols 47 and 4 
(S4/46 by NNR). obtained in %% yield from LAH reac- 
tion, could not be upsrated by TLC 

6 - (N.N - ~m~hy~m~) - 2.4 - d~~ny~ - hexan - 2 - 
01s 49 and 50. The mixture (60140 by NMR). recovered in 
99% yield from teaction with MeLi.~was &separated by 
GLC. It did not contain unreacted aminok&ne OR). 

6 - (N.N - Dbncthylamino) - 1.3 - diDhe& - hexan - I . 
01s 51 end St. The mixture (52148 by NMR) was obtained 
in p896 yield from LAH reaction with the corresponding 
aminoketone. 

7 - (N,N . ~h~~~) - 2.4 - diphcnyi - heptan - 2 - 
ois 53 and 54. The mixture (57143 by NMR). obtained in 
IO@% yield from MeLi reaction, did not contain unreacted 
aminoketone (IR). 

Dimcthylamino-alcohols 23. 24 and 26 from the corres- 
portding nwnomdhylantino-deliwfiws 17, 18 and bD 

A preliminary experiment on diastueomer 24 showed 
that complctc equilibration (as detected by GLC and 
NMR) occurred when the compound was kept for IS h 
under the reaction conditions described” for the N- 
methylation with formaldehyde/formic acid. The reaction 
time being reduced to only 2 h, both the iwmerizations 
24-U and Z.3424 occurred to the extent of only 10% 
and 18%. respectively. 

N-Mefhyfatio~ of II. The amino-alcohol 17 (O.OS4p). 
40% aqueous formaldehyde (0.4ml) and formic acid 
(0.3 ml) were refk~xed for 2 h. After the usual treatment. a 
mixture (0,054 8) of 23 and 3.6 - dimethyl - 4.6 - diphenyl- 
1.3 - tctrahydrooxazine in the ratio l3/87 was obtained and 
analysed by G1.C and NMR: GLC: (see footnote b in 
Table 3) col. temp. 1759: retention times 
ratio oxazinclamino-akd = I. I. Tctrahydrooxtinc. 
NMR (solv. CDCI,): AB doublet. H, = 398. H, = 4.42 
(I,. = 8.65 Hz), NCH,-G; 3.4 (q). H-C-N; 1.93 (5). 
CH,-N: I.47 (s), CH,-C. 

Reduction of the mixture (0.052 8) with ethereal LAH 
afforded the pure (by GLC) 23 (0.0500). 

N-Mcrhyiotion of 18. The amino-alcohol 1.8 was al- 
lowed to react a&ding to the above described procc- 
dure. The obtained product wds a mixture (0.061 a) of 24 
and of oxazint isomeric with the one above described. in 

the ratio of about 30170. GLC: (see before), ntcntion 
times ratio = 1.07. Tctrahydrooxazinc. NMR (solv. 
CDCl,): AB doublet, H, = 4.49. Hm = 4.65 (I,. = 9.3 Hz). 
N-CHrO; 3.66 (q). H-C-N; 2.12 (s). CH,-N; 168 (5). 
CH.-C. 

Reduction of the mixture with ethereal LAH atforded 
zL( (0.066) contaminated by the diastereorner 23 (93D, by 
GLC). 

N-Methyl&on of #). The aminoalcohol 20 (0.1448) 
was allowed to react in the usual manner. The obtained 
product was a mixture (0.131tt) of 3 - methyl - 6 - ethyl - 
4.6 - diphcnyl - I.3 - tetrahydrooxa.zine and 26. The ratio 
was 60140 (by CLC and NMR) and became 2Sf75 after 
further methylation for 4 h under the same conditions. 
GLC: (see before), retention times ratio oxazinelamino- 
alcohol = 1.1. Tetrahydrooxazine, NMR (solv. CDCX): 
AB doubkt. H, = 4-32, H, = 464 (J,, = 9.3 Hz), 
N-CH,0; 366 (1). H-C-N; 2.11 (s). CH,-N; 068 (t). 
CH,-CH,. - 
AcLnowk&emcnts-Thanks are due to CNR (Rome) for 
financial suppon. 
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