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The cross-coupling reactions of imines with aromatic ketones induced by Sml,/THF system were studied; 2-amino
alcohols are prepared in good yields under refluxing conditions.

Applications of samarium diiodide to organic synthesisTable 1 Cross-coupling reactions of ketones and imines
have significantly grown in the last decddBioneering  induced by Sml,

work performed by Kag&mwith Sml, has served to out- Entry  Ar’ AR? Ar® t(h) Yield(%)?
line the uses of this reagent in synthetic organic chemistry

Investigations revealed that Syi$ exceedingly reliable, 2 _C%GHCSH 26:5 26:5 > s
mild, neutral, selective and versatile single electron trans, PR CoH® CHY 6 85
fer reagent in synthetic chemistry. For example, Barbield 3,4-(OCH,0)CH,  CqH. CHo 4 80
reactions, Reformatsky reactions, pinacol couplings ance p-CICH, p-CH;CH, CgHsg 6 77
ketone-olefin reductive couplings have been reportect 3'4'(0(:(3“%0)%"'3 P'(C:HsgeW gsHs 4 83
using Smj as the reagent. D Z:c:306:4 :f;_gf CG';'_(* C6:5 g ?g

However, the cross-coupling of ketones with imines has; 3 4-0CH,8)C,H, 3.4-CLC.H, CH. 5 72
received little attention. Imamoto has described a procedure p-CH,-CH, CgHy p-CH,0-CH, 5 88

couple benzophenone or fluorenone anil with cyclohexanoneispjated yield.
using Smj in refluxing THF, but the method is not efficient

for other imines’ Kise has promoted electroreductive cou- chieved previously by other reductants. Further studies to
pling of aromatic imines with electrophiles in the presence ofgeyelop other new reactions using Same now in progress.
chlorotrimethylsilané. Recently, Namy has reported that

Samarium diiodide/nickel diiodide induced coupling reactionsEx erimental

of imines and aliphatic ketonésiere we wish to describe our P . ) ) )
preliminary results on reductive couplings of aromatic ketoneSTetrahydrofuran was distilled from sodium-benzophenone immedi-

d tic aldimi ted b . diiodide i ately prior to use. All reactions were conducted under a nitrogen
and aromauc aldimines promoted by samarnium dnodide Inatmosphere. Melting points are uncorrected. Infrared spectra were

tetrahydrofuran. ) o ) recorded on a Perkin-Elmer 683 spectrometer in KBr with absorp-
When the mixture of aromatic aldimirte and aromatic  tions in cm™. H-NMR spectra were determined on a Bruker AC 80
ketone2 was treated with Srglin dry THF at 65°C under a spectrometer as CDG%olutions. Chemical shifts were expressed in

nltrogen atmosphere’ the reductive product 2_am|no al(ﬁ)ho' ppm downfield from internal tetramethyls”ane. Mass Spectl’a were
was obtained. recorded on HP5989B Mass spectrometer. Elemental analyses were

I . | he k oo d carried out on an EA 1110 instrument.
. Table 1 summarizes our resu ts on the etone_-lmlne reauc- General procedure for the synthesis of 2-amino alcoBiofssolu-
tive couplings, aromatic ketones reacted with aromatiction of imine1 (1 mmol) and keton& (1 mmol) in anhydrous THF
aldimines to produce 2-amino alcohols in good Yyields.(3 ml) was added to a solution of Si@.2 mmol) in THF (20 ml) at
However, cross-coupling between acetophenone and aromatfis°C under a dry nitrogen atmosphere and the reaction mixture was
imines failed because of the fast homocoupling reaction of thétired under bl At completion, the reaction mixture was poured into
ketoneb 1N HCI (5 ml) and extracted with diethyl etherX315 ml). The com-

In the cross-coupling reaction. when we add the mixture o ined extracts were washed with a saturated solution £8,8a(15

o piing | ’ ‘ ml) and a saturated solution of NaCl (15 ml) and dried over anhydrous
aldimine and ketone quickly, the self-coupling product of thena SO,. After evaporating the solvent under reduced pressure, the
imine was not be found. Hence we believe that the imine’srude product was purified by preparative TLC on silica gel using
radical anion intermediate can be ruled out. Therefore, accordethyl acetate-cyclohexane (1:8) as ejllgent- \
ing to our previous workwe assume that the formation of 2- _ Compounda: mp 169-171 °C (*lit’ 171-173 °C)y ., (cnm™):

amino alcohol can be explained by the mechanism presenteéek%o'S?’ggS('ll'_?lE'é|1_|§5g (7%@)7%%0(}4'_',}15';}]3))' 4.50(1H,brs,

in Scheme 2 . . Compound3b: mp 171-173 °Cvpay (cnmd): 3580, 3405, 1610,
In conclusion, Smipromotes a novel reductive reaction of 1185.5, (ppm) 2.30 (3 H, s, CH, 2.70 (L H, s, NH), 4.67 (1 H, br s,
aromatic aldimines and aromatic ketones, which has not bee@H), 5.33 (1 H, s, CH), 6.60-7.70 (19 H, m, Arki)/z 380 (M+1,

3 3
Sml, AT NHAR Ao 1 . Ar'(i;H-NArZ .
Ar'CH=NAr? + ArPCOCH, >4y c—_C— ‘ . Ar'CH=NA mi
®% THF65C HCs c|: C\HA1 ArGCOCSHS& >COSmI2 . A®—COSml,—»>
oH CeMs |
CGHS
1 2 3
Scheme 1 OSml,  Sml, C‘)H
Arsl — |CH-r|4A.2 HOLRO APT — CHNHA
* To receive any correspondence. C4H, Ar' C,Hs Ar'
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1.2), 287 (2.0), 197 (16.9), 196 (100), 105 (7.8), 104 (20.1), 77 (18.3)CH), 5.80 (2 H, s, CH), 6.70-7.70 (16 H, m, ArH)n/z 478 (M+1,
Anal. Calcd. For GH,.NO: C, 85.45; H, 6.64; N, 3.69. Found: C, 0.3), 317 (14.3), 298 (11.3), 296 (65.5), 295 (17.8), 294 (100), 174
85.47; H, 6.69; N, 3.60. (10.5), 172 (16.3), 105 (10.8), 77 (8.8). Anal. Calcd. For
Compound3c: mp 140-142°Cv,,, (cnm?): 3580, 3445, 1620, C,H,,CI,NO,: C, 67.79; H, 4.42; N, 2.92. Found: C, 67.89; H, 4.51;
1175.8, (ppm) 2.77 (1H, s, NH), 4.60 (1 H, br s, OH), 5.12 (L H, s, N, 2.87.
CH), 6.63-7.60 (19 H, m, ArHjm/z 400 (M+1, 0.2), 218 (33.4), 217  Compound3j: mp 122-124 °Cv,,,, (cn?): 3480, 3420, 1610,
(17.2), 216 (100), 105 (24.3), 104 (28.1), 77 (39.9). Anal. Calcd. Forl180.8, (ppm) 2.23 (3 H, s, C}, 2.53 (L H, s, NH), 3.77 (3 H, s,
C,¢H,,CINO: C, 78.09; H, 5.55; N, 3.50. Found: C, 77.64; H, 5.58; CH,), 4.53 (1L H, br s, OH), 5.23 (1 H, s, CH), 6.40-7.40 (18 H, m,
N, 3.49. ArH). m/z (M+1, 2.8), 317 (4.9), 197 (18.0), 196 (100), 105 (7.0),
Compound3d: mp 166-168 °Cvp,y (cnmd): 3540, 3410, 1615, 104 (15.9), 77 (13.2). Anal. Calcd. Fog8,,NO,: C, 82.12; H, 6.65;
1170.3, (ppm) 2.60 (1 H, s, NH), 4.40 (1 H, br s, OH), 5.10 (1 H, s, N, 3.42. Found: C, 82.45; H, 6.71; N, 3.40.
CH), 6.00 (2 H, s, CH), 6.50-7.60 (18 H, m, ArH)m/z 410 (M+1, _ _ _
0.40), 317 (1.7), 227 (16.3), 226 (100), 105 (7.0), 104 (26.8), 77We are grateful to the National Natural Science Foundation of
(15.8). Anal. Calcd. For £H,.NO;; C, 79.20; H, 5.66; N, 3.42.  China (Project No. 29872010), the NSF of Zhejiang Province,
Found: C, 79.22; H, 5.61; N, 3.43. . China, and the Laboratory of Organometallic Chemistry,
11%8?2?5;%% .TZP(%%O’—8119(§§’%\./E§X(£CE'TS)’- l\?liz)g,ozyl.ggt(l)’ |-|1,6t;1r0§, Shanghai Institute of Organic Chemistry, Chinese Academy
OH), 512 (1 H, 5, CH), 6.63-7.50 (18 H,'m, Arkip/z 414 (M+1,  Of Sciences for financial support.
0.4), 232 (34.9), 231 (17.7), 230 (100), 118 (11.4), 105 (7.7), 91 : i
(14.5), 77 (8.4). Anal. Calcd. For,®,,CINO: C, 78.34; H, 5.84; N, Received 27 December 1999; accepted 27 March 2000
3.38. Found: C, 77.51; H, 5.87; N, 3.31. Paper 99/100
Compound3f: mp 176—178 °Cy, . (cnT?): 3585, 3440, 1630,
1195.3,, (ppm) 2.12 (3 H,'s, CH, 2.55 (1 H, s, NH), 4.25 (L H, br s, References
22)4522%\2];?(;52():'-3”].75(%58()2 ;415(%—"355;5(?-%87&8”(12?5';)105 1 For reviews see: (a) Molander, G.A., Harris, CORem. Rev1996,
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