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Abstract: The reactivity and the stability of organomanganese reagents prepared from
the ate complexes MnX;_oZLlBr (X— Br I) and MnC120R4NX (X— Br Cl) were
studied. The prcpdrauﬁﬂ and the use for §§/T1uu:u(. appm,auons of sta ec- and feri-
alk_vlma_nganec:e bromides in ether as well as the acylation f RMnCl by
R'COOCOQOE! in THF were successfully achieved for the first time.

© 1998 Elsevier Science Ltd. All rights reserved.

Organomanganese reagents are generally prepared by transmetallation from the corresponding
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determinant for synthetic applications. For instances, the Cu—catalyzed 1,4 addition to enones or related
compounds only takes place in THF? whereas the 1,2 addition to ketones gives higher yields in ether (in THF
a partial deprotonation of the ketone occurs). 4 According to these considerations, it is important to be able to
prepare efficiently organomanganese halides in both solvents. In THF, organomanganese chlorides are easily
obtained from the ate complex MnClye2LiCl.22 This is very interesting for large scale applications since
manganese chloride is a cheap starting material, moreover, organomanganese chlorides prepared in this way
are generally stable between 0°C and room temperature. In ether, the first preparations of organomanganese

halides have been achieved by using manganese iodide which is the only manganese halide soluble enough in

o

this solvent to react efficiently with organolithium or magnesium compounds. Later, we have described a
more convenient and economic route to prepare organomanganese halides in ether from the soluble ate

complex MnBrpe2LiBr.? This one is readily obtained by stirring a mixture of anhydrous manganese bromide
(commercially available) with two equivalents of lithium bromide in suspension in ether at room temperature
until obtention of a clear colourless solution.

Until now, the use of sec- and rert-alkylmanganese reagents prepared in ether seemed limited. Thus, we
had shown that sec- and terr-alkylmanganese iodides prepared in this solvent from the corresponding
organomagnesium compounds® are poor reagents for preparative organic chemistry since they are too unstable
(B-elimination).” Recently, we have discovered that sec- and fert-alkylmanganese bromides preparced from the

complex MnBrpe2LiBr are much more stable and can be used efficiently for synthetic applications.

Lthaw
nuict

i-PrMnX + HeptCOCI —=  [-PrCOHept

i-PrMnl?3, 1.1 equiv., -30°C: 40-48%
1.5 equiv., -30°C 60-65%
i-PrMnBrb, 1.1 equiv., -10°C: 91%

a/ i-PrMgBr + MnL. b/ i-PrMgBr + MnBre2LiBr
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3 he yield remains moderate (60-65%). On the other hand
from the more stable iso-propylmanganese bromide (1.1 equiv.) prepared from MnBrpe2LiBr the ketone was
obtained in excellent yield at -10°C. A similar stabilizing effect was obscrved when iso-propylmanganese
iodide was prepared from the complex Mnle2LiBr instead of Mnl».

.
Mnl,e2 LiBr HeptCOCI
s TR RA_TD = sy MY - 2 WD AN s nng
i-PrivigBr =  {-PriMini - {-PrCOHept 92%
Ether
This beneficial influence of lithium bromide on the stabilitv of sec- and rert-alkvimanganese halides
fhis b cial intluence of lithium dromide on tne stabilily of sec- and ferf-alKylmanganese halides
nranarasd in athar ic ganaral and allawe 112 th Nranare yaricnie con_ or forf_alleylbatanae 1n aveaallant vialde (far o
1 L/Pal\.fu 111 Liael 1o Ebllblal ailu aluwsy ud W )l\zyalu VALIUUD DO~ UL (CT7i"AINYIRLUUIUS 11 CALULICTIL lelub \ivi a

AAeelue aYT I Dee e ey s
JAJNISR] 2"- 1LADY R'CUCI
RMgBr » RMnBr = RCOR'’
Ether, -10°C
R tert-Bu tert-Pent i-Pr sec-Bu ¢-Pent c-Hex
R' Hept Hept Ph Bu Bu Bu
Yield (%) 92 | 91 85 90 80 92
a/ Yield of distillated product

The 1,2 addition of iso-propylmanganese bromide to heptanal also proceeded in good yields.

MnBr,e2 LiBr HexCHO Hex
Ether, -10°C

-10°C7t0 rt T i-Pr”

In the course of our stndv o

in [N Course Of our stugy on
i flizanman ~F siarimito onlto A thate ranatisrity: Thae i hatra FatimAd that it 10 nncoihla tA fAarm an ata ~narminlavy by
iNIUence O1 various Saiis On tncir réacClivity. 10us, We [iave I0Una unat it is pOSSin:C 10 101111 4l aie COMP:eX ©

stirring a mixture of anhydrous manganese bromide with one equivalent of anhydrous BugNBr in ether for 4h.
During the formation of the complex the reaction mixture became thick. Further addition of butylmagnesium
bromide at 0°C, then stirring at 10°C for 1h, led to a suspension of butylmanganese bromide. We have
observed that the reactivity of this reagent is modified by the presence of BugNBr. Indeed, it reacted with acyl
chlorides to give the expected ketones but 5 to 10% of tertiary alcohols resulting from the 1,2 addition to the

ketonc were always obtained as side product. It was surprising since, under similar conditions the formation of

Thic differance nf reactivity ¢ confirmed hy the followine comparison. Previouslv. we had reported that
3L ULBICIOHUU UL 1Caluvily 10 VULIIILIUIOU Uy WiV IVHIUVWALE VVILPALIOULL, LIV VIUVUSI Yy ¥V L 4% /R LA LAAGL,
.1 L L Le bt A A e armmon (7)) aiiiivs ) xxrithh mamtnnag]l ahlarida laade at Firegt ta A
the reaction oI putylmangancse 10diae 1n €XCess (2.2 Cquiv,) Willl penianoyl Cnioriac 1eaas ai st o =
Q
9

with an organomanganese iodide prepared from MnlpeBuygNBr the 1,2 addition takes place much more
rapidly.
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2.2 BuMgBr >
Ether, -10°C

22BuMnl ———"" » BuCOBu + Bu;COH
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Reacﬁ‘m\l time Without BuyNBr2 In the presence of BuyNBrb
{1ir) Yield (%)c of Yield (%)¢ of
BuCOBu BuzCOH BuCOBu BusCOH
0.2 81 0 5 95
0.5 99 0 2 98
36 22 63

a/ BuMnl prepared from Mnl. b/ BuMnl prepared from Mnl,eBusNBr. ¢/ GC yield.

We have thouoht that such a modification of the reactivity could be useful in the case of the acvlation of
we nave thougint that such a modaingcation of tne reaclivily could o uselul 1n e case of tne acy:ation of
areanomancanese chlorides hy mived anhvdrides ROCOOCOOE in THE Bffactively thic reasction ic <low and
Ofgandimanganese Cruoriaes oy mixed annyariaes nlUULUULCT i 1nr. cireClivery, Liis reaction is Si0w ana

leads to poor yields of ketone since the main product is the ethyl ester RCOOEt resulting probably from the
decomposition of the mixed anhydride.!0 Thus, it was tempting to try to favor the formation of the ketonc by
increasing the acylation rate. At first, we have tried to prepare an ate complex by mixing manganese chloride
with (PhCH»7)Bu3zNCI (1:1) in THF at room temperature. This attempt was successful and a clear yellow
solution was rapidly obtained. Butylmanganese chloride was then easily prepared by adding butylmagnesium
chloride at 0°C, the transmetallation reaction occured quickly. As expected, the organomanganese reagent thus
formed in the presence of (PhCH»)Bu3NCl reacted more rapidly with mixed anhydride HeptCOOCOQOOE:t than

butylmanganese chloride prepared from MnCl,e2LiCl and gave a higher yield of 5-dodecanone.

MnCl,eMX HeptCOOCOOEt
BuMgCl >  BuMnCleMX » HeptCOBu
THF, 0°C THF, r.t.
BuMnCle2LiCl: 20-40%*
BuMnCle(PhCH,)Bu;NClI: 80%

* The reaction led to irreproducible yields of ketone. HeptCOOEt is the main product.

Varinne Fatanee have heen nirenared in caticfactary vielde from alinhatic. ethvlenic and aromatic mixed

Y AllUuud DulULIVO 1IAa YW Uwwill Px\.«yuxvu 111 \‘luLL;)LuULULJ :AUAU\J Lilsaa ulll.lllul,&\/’ VtLLJ A%/ EAN dRLENA ANVRLIGALINY RBRAANVNS

maale A A L n camarn] mrmcaAdiien cna raf 11Y Dencn o sanann~tinal maint ~AF vianr it chnanld ha natad that thaca

annyariacs (10r 4 gencrdi proCtduic SeC ITL. 11). 1ol a platiitdl pullit Ul Vicw, It SII0UIU DU 10U dldl tiese
2

advantageously in place of the corresponding carboxylic acid chlorides which are tedious to prepare and to

store when the corresponding carboxylic acid is acid-sensitive (racemisation...).

MnCl,eMX* R'COOCOOEt
RMgCl THE, 0°C » RMnCleMX* THF, 1t = RCOR'
R Ph Hept Bu i-Pr Hept
R Hept i-Pr Ph Ph Me,C=CH
Yield (%) 68 78 85 79 83

a/ MX= (PhCH»,)Bu3NCl ou BuyNBr. b/ Yield of distillated product.
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the salis present in the reaction mixture has a
strong influence on the reactivity and on the stability of organomanganese halides. Thus, it is now possible to
use sec- and fert-alkylmanganese halides in ether and to acylate organomanganese chlorides with mixed
anhydrides RCOOCOOEt in good yields. This new method to modify the reactivity of organomanganese
reagents would allow to enlarge their scope of application in preparative organic chemistry.
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For instance, see the following example:

141D AA__m O TIITD EtCOO
I/ puvincy, 10r, r.i. i
PrCOPr » Bu(Pr),COH + Et
2/ BY(CO),0 AN
75% Pr 5t0 15%
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r rcp‘ai‘auﬁn and A"jﬂati\’)ﬁ of sec- and té‘i‘ - v in Ether: F_y pical Procedure;
A suspension of anhydrous MnBr; (52 mmoles, 11.2 g) an (100 mmoles, 8.7 g) in 80 mL of ether was

stlrrcd a 20°C until obtenuon of ear solutlon (ca 2h) An ethereal solution of z—PngBr (52 mmoles) was then
added dropwise at -20°C. After stirring for 30 min at -10°C, HeptCOC! (50 mmoles, 8.15 g) in solution in 10 mL

of ether was added. The reaction mixture was stirred for 2h at 20°C then hydrolyzed with a IN HCI solution (60
mlL.). After decantation and extraction of the aqueous layer with ether (2x50mL) the combined organic layers

were stneﬂ W“ﬂ a lVdnLU} dLlLlEUUb bUlllllUIl \’tU HIL) l.ll'lCU over lVlgDU4 d.llU mc bUlVClll was lCleUVCu under
vacuo. The ketone i-PrCOHept was isolated by distillation in 91% yleld (7.75 g, 101°C/13 torr).
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after 30 min, HeptCOOCOOEt (50 mmoles, 10.91 g) were added dropwise at 0°C. The reaction mixture was
stirred fort 2h at 20°C then hydrolyzed with a 1N HCI solution (60 mL). After addition of 50 mL of cyclohexane,
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washed with a NaHCO; aqueous solution (30 mL) dried over MgSO4 and the solvents were removed under
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vacuo. The ketone BuCOHept was isolated Dy distiilation in 80% yield (7.37 g, 62-63°C/(3.3 to ‘;
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