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            Reaction of Silylaminophosphines with Acid Anhydrides

                   Fumio ANDO*, Hiroshi NIWA**,and Jugo KOKETSU*

                                (Received April 15,1988)

               Reaction of [methyl(trimethylsilyl)amino] dialkylphosphines with acetic

            anhydride yields N‐methyl‐N-(dialkylphosphino)acetamides and trimethyl-

            silyl acetate. The structures of theノ〉-phosphinoacetamides were determined

            by the IH,13C and 31P NMR and IR spectroscopy, and by their derivative』

            chemiStry.The unusual large 41pNccH or 3JpNcc and smal1 3/pNcH or 21pNc coupIing

            constants of the phosphinoacetamides are explained on the basis of their

            conformation and the dihedral angle dependence of the coupling constants.

            The phosphinoacetamide reacts with sulfur, iodomethane and Fe2(CO)g to

            yield the corresponding phosphine sulfide, pho§phonium salt and phosphine

            iron carbonyl c0mplex. Propionic anhydride, succinic anhydride and phthalic

            anhydride alSo react with[methyl(tr量methylsilyl)amino]dialkylphosphines

            to give the corresponding 2>-methyl-N-(dialkylphosphino)carboxamides.

1. Introduction

    Reaction of non-silylated aminophosphines such as Et2 P-NEt21)or P(NMe2)32)with acetic

anhydride proceeds With the phosphorus-nitrogen bond cleavage to yield acetoxylated

phosphines and 2>,Nーdialkylacetamides.

    Et2P-NEt2十.(MeCO)20-ー → Et2PーOCOMe十MeCONEt2

    P(NMe2)3十n(MeCO)20-→ (Me2N)3.nP(OCOMe)n十n MeCONMe2(n=1～3)

The Si-N bond of silylamines is cleaved by acetic anhydride to give trialkylsilyl acetates and

2V,1>-dialkylacetamides.3)

    R3Si-NR2十(MeCO)20 -ー → R3Si-OCOMe十R2NCOMe

HoWever, there iS no report concerning the reaction of silylaminophosphines with acid

anhydrides. The chemistry of silylaminophosphines is often different from that of simple

dialkylaminophosphines or trialkylsilylamines due to the combination of three characteristic

hetero atoms, namely, phosphorus, nitrogen and silicon. They are known to react with
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carbony1compounds such as ketones and a1dehydes4）to give addition and subsequent

rearrangement products．This paperdescribes the si1icon－nitrogen bond c1eavage reaction of

si1y1aminophosphines with acid anhydrides．

2． Res1［l1ts and Discussion

   When Me2PN（Me）SiMe3（1a）was treated with acetic anhydride in ether at room

temperature，a s1ow reaction took p1ace to give M－methy1－M一（dimethy1phosphino）acet－

amide（2a）and trimethylsi1y1acetate．Other M－monosi1y1ated aminodia1ky1phosphines（1b－e）

also reacted with acetic anhydride to afford the corresponding M一（dia1ky1phosphino）一

acetamides（2b・e）a1ong with trimethy1si1y1acetate．

        Me                       Me
        l                               l

   R2P－N－SiMe3 ＋  （MeCO）2CO一→ R2P－N－COMe ＋  MeCOOSiMe3．
        1                       2

                    （R＝Me；a，Et；b，トPr；c，才＿Bu；d，and Ph；e）

These products were characterized by1H，13C and31P NMR and IR spectra（Tab1e1）．The

1H NMR（60MHz）spectrum of2a consistsofthree resonances asshownin Fig．1；δ＝2．85（3

H，s），2．30（3H，d，ム｛＝5．0Hz），and1．28（6H，d，ムH＝6．3Hz）。The sing1et peak atδ＝

2．85is assigned to NMe protonsbecause the reaction products of1withpropionic anhydride

give a sing1et peak in this region and the1H NMR chemica1shifts of NCH3and COCH3of

、ト

Figure1，lH NMR Spectr㎜of Me2PN（Me）COMe2a、

2are simi1ar va1ues of M－methy1acetamide．The other resonances atδ＝1．28and2，30are

assigned to PMe2and COMe groups，respectively，on the basis of their chemica1shifts，

coup1ingconstants and re1ative intensities．The1H NMR spectra of2a and2edidnot change
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TabIe1．
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Bp，Yie1d，NMR and IR Data for W－Methy1一ル（dialkylphosphino）acetamides（2a－e）

97

Preparative data ．NMR Spectra IR，cm－1

R
bp，℃／mmHg yie1d，％ signa1     ユHδ（ノ’pH） 13Cδ（∫Pc） 31pδ ひ（C＝O）

Me    77－79／12

Et  47－51／0．9

ターPr  40－43／0．15

オーBu

86  Me2p
      MeN

      COCH3

      C二0

73  CH3CH2P
      CH3CH2p

      MeN

      COCH3・

      C＝0

81   CH3CHP

                 CH3α丑’一

                 MeN

                 COCH3

                 C＝0

58－60／O．05  75   CH3CP

                 CH3CP

                 MeN

                 COCH3

Ph   135－150／0．5  80 MeN
COCH3
Ph（力）

  （m）

  （0）

  （タ）

C二〇

1．28（6．3）

2，85

2．30（5．O）

／O’70一’’88

2，78

2．31（4．6）

O．87－1．32

2，04

2，83

2．31（4．5）

1．25（12．6）

3，08

2．36（4．8）

2，66

2．43（4．8）

7．36

14．87（17．6）

26．95（9．8）

23．24（23．4）

173．82（29．3）

 8．83（15．6）

20．84（13．7）

26．62（9．8）

23．50（23．4）

173194（33．4）

18．91（23．4）

19．39（12．7）

23．78（21．5）

30．15（7．8）

25．86（15．6）

176．27（25．4）

31．64（7．8）

23．39（21．5）

128．52

129．23（9．8）

131．86（20．5）

135．81（14．7）

175．49（29．3）

34．5    1660

58．0    1665

76．0    1665

1665

54．8    1665

0ver temperature range－！20一十80℃．The13C｛1H｝NMR spectrum of2a consists of the

fo11owing resonances；Me2P（δ＝14．87，1石。＝17．6Hz），MeN（δ＝26．95，2ゐ。＝9．8Hz），

PNCMe（δ＝23．24，3ム。＝23．4Hz）and CO（δ＝173．82，2ム。：29．3Hz），which are assigned

on the basis of the selective decoup1ing and the comparison with the simi1ar compomd

obtained by the reaction with other acid a曲ydrides such as propionic anhydride and

isobutyric anhydride・Both1ノ≡c and2ノ；H coup1ing constants of a1ky1groups on phosphorus of

2are suitab1e for triva1ent phosphorus compounds．But the五H and∫pc va1ues of two methy1

groups of PNCH3COCH3in2a－e are worthy of attention because the3／1PNcH coup1ing constants

are usua11y9＿10Hz and the4ムNccH is very sma11．5〕

    It has been reported that the［1，3］一migration of trimethyIsi1y1or germy1groups on

nitrogen to the oxygen inγ一position are observed for trimethy1si1y16）oトgermy17）substituted

（3）
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amides．Thus in this stage，there is a possibi1ity of phosphino migration from the nitrogen

to the oxygen of2・However the imidate structure is exc1uded by the chemica1behaviors of

2and conformationa1ana1yses by NMR．

          Me

    Me2p－N－C－Me →L→  Me2p－O－C＝N－Me
             ll                l

             O                 Me

        amide（2a）           imidate（3a）

    The conformationaI dependence of phosphorus coup1ing constants in triva1ent phos－

phorus amides can be exp1ained in terms ofthe dihedra1ang1es between phosphorus1one pair

andthe N－Cbonds．8〕

H3C

      H3C

          ＼

           C＝O

     ’’ぺ

〆

H3C

P

  CH3
．○

               H

               1 H

               l〃

           H－C

        o  ＼

H3C……P     C＝0
      4＼／

   H3C   N
           ，

        H3C

A1arge dihedra1ang1eθ1between the1one pair of phosphorus－ ≠獅?the N－CH，bond of2a

wou1d1ead to the sman2五。 va1ue for PNCH、，whereas a sma11ang1e島wou1d1ead to the

1arge2ム。 va1ue for thさPNCO group．The sma113ムH＝0va1ue for NCH3wou1d be a1so due

to the dependence on a Karp1us－1ike dihedra1ang1e．The1arge coup1ing4ムH（5Hz）for the

acety1group is probab1y due to an interaction of the phosphorus1one pair with a methy1

proton activated by the adjacent C＝O group．A simi1ar1arge coup1ing4五H is observed for

the NH proton of Ph2PN（R1）CONHR2．9）

   The phosphinoacetamide2e was synthesized by a1temative ways．Lithionation of

methy1（dipheny1phosphino）amine and the fo11owing treatment with acetyl ch1oride gave2e

in a40％yie1d．2e was a1so prepared in a56％yie1d by the reaction of ch1orodipheny1－

phosphine with the1ithi㎝1sa1t of凡methy1acetamide which acted as aルnuc1eophi1e，and

the isomeric0－phosphinoamidate was not formed．

                 1）  BuLi        1）  BuLi
     Ph2PHNMe          2e          MeCONHMe
                 2）MeCOC1     2）Ph2PC1

    The phosphinoacetamides2a・e reacted with suIfur to give the corresponding thio－

phosphory1acetamides4a－e．

         Me                   Me
          l                    l

     R2P－N－C－Me ＋ S →  R2P－N－C－Me
             ll             ll   ll
            O             S   0

          2a－e                   4a－e
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The doub1et NCOCH3peak of2a becomes a sing1et peak in the phosphine suIfide4a and the

sing1et NMe of2a becomes a doub1et in the lH NMR spectrum of4a（Fig．2）．In the13C

NMR spectra of4，3ム。 coup1ing constants of PNCOCH3a1so are very sman va1ues．The

1arge phosphorus－hydrogen coup1ing constant for the NMe signa1of4（3入H＝8．8－！0．8Hz）

inthe1H NMR andthe chemica1shiftinthe31P NMR arereasonab1e forthepentava1entfour

coordinate thiophosphory1amide structure．5・1o）

Table2． NMR and IR Data for M－Methyl－N一（dia1ky1thiophosphory1）・acetamides（4a－e）

NMR spectra IR，cm’1

R
Signa1 1Hδ（∫PH） 13Cδ（∫Pc） 31pδ   C＝O   P；S

Me

Et

乞一Pr

左一Bu

Ph

Me2p

MeN
COCH3
C＝O

CH3CH2p
CH3CH2p

MeN
COCH3

C∬3CHP

CH3CHP
MeN
COC局
C＝O

CH3CP
CH3CP
MeN
COC∬3

MeN
COCH3
Ph（m）

  （0）

  （力）

  （ク）

C＝O

2．08（14．2）

3．30（10．8）

2．24

／O’82’’’42

3．26（8．8）

2．25

ド’80．1’44

3．26（8．8）

2．24

1．41（16．8）

3．37（9．0）

2．25

2．06（9，O）

2，10

7．15－8．12

23．83（68．4）

32．95（6，8）

25．09

173．30

17．15（17．6）

17．28（13．7）

29．69（56．6）

34．24（3．9）

24．66（2．9、）

174．84

33．98（5．9）

25．40

128．52（13．7）

131．67（10．7）

131．90（3．9）

133．13（103．5）

174．13

72．8      1660       563

                 735

1650    726

110．3     1660      545

                  712

1665    690

1676    614

         728

Reaction of2a with iodomethane gave the phosphonium sa1t（5a）．

     Me
      l

Me2P－N－C－Me
         ll

         0

       2a

十 MeI

→
     Me
   ＋ l

Me3P－N－C－Me I－
         ll

        0

       5a

（5）
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4 3              2 1              0

Figure2，1H．NMR Spectrm of Me2P（S）N（Me）COMe4a、

    Treatment of2a with Fe、（CO）、afforded the phosphine iron carbony1complex（6a）．

          Me                     Me
           l                   l

     M・・p’N－C－M・十F・・（CO）・→M・。p－N－C－Ml・十F・（CO）。
              ll              l  ll

              O（OC）4Fe0
           2a                  6a

    As the reaction products of1with acetic anhydride are trimethy1si1y1acetate and

phosphinoacetamides2，nuc1eophilic attack by the nitrogen to the carbony1carbon and

e1ectrophi1ic attack by the si1icon to the ether oxygen of acetic anhydride wou1d occur in this

reaction．The reaction of1a with acetic anhydride was carried out in ether，in dich1oro－

methane or pentane，and a1so without soIvent．The yie1ds of2a in each so1vent were not so

affected by the so1vent po1arity（ether86％，dich1oromethane85％，pentane92％，and no

so1vent86％）．These phenomena suggest that the reaction intermediate is not so ionic and

that the reaction wou1d proceed through a four－centered transition state．

    Propionic anhydride reacted with1d and l e in a simi1ar mamer to give trimethy1si1y1

propionate and the corresponding M－methy1－N一（dia1ky1phosphino）propionamides．

        Me                          Me
         l                        l

   R2P－N－SiMe3 ＋  （C2H5CO）20 一一→  R2P－N－COC2H5 ＋ C2H5COOSiMe3
       1d，e

   Reaction of succinic anhydride with1a gave trimethy1si1y13一（朴methy1－M－dimethy1－

phosphinocarbamoy1）propionate in a77％yie1d．

                            O

…・
¥・i…・∴・一・一㌦・則・㌃・一・i…

                             O

（6） Memoirs of Co11ege of
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Phtha1ic anhydride reacted with1a to afford trimethy1si1yI2一（炸methy1一汗dimethy1一

phosphinocarbamoy1）benzoate，

                                    O

…・一
P二・i…・｝・

                                    O

             O

一α．∵l
             O Me

   The reaction of acetic anhydride with ［bis（trimethyIsi1y1）amino］dimethy1phosphine or

［t－buty1（trimethy1si1y1）amino］dimethy1phosphine gave trimethy1si1y1acetate and severa1

phosphorus compounds which cou1d not be iso1ated by fractiona1disti11ation．

3． Experimenta1Section
   A11reactions were performed under an atmosphere of nitrogen or argon with reagents

being transferred by a syringe．The1H NMR spectra were obtained with a JEOLC－60HL

orJNM FX－60FT instrument using CDC13as a so1vent and tetramethy1si1ane as an intema1

standard．The13C and31P NMR spectra were recorded on a JEOL FX－60FT spectrometer．

The31P NMR chemica1shifts were referenced to externa185％H3P04．The infrared spectra

were measured on a Shimadzu IR－4300r JASCO A－1spectrometer．

    M肋肋ゐ．［Methy1（trimethy1si1y1）amino］dimethy1phosphine（1a）and－diethy1phosphine

（1b）were prepared by the Wi1burn－Nei1son method－11〕［Methy1（trimethy1si1y1）amino］一

diisoproy1phosphine（1c），一di一元一buty1phoshine（1d）and－dipheny1phosphine（1e）were prepared

according to the p1ユb1ished procedures．12）Acetic anhydride，propionic anhydride，succinic

a㎞ydride，phtha1ic anhydride，iodomethane，suIfur and dich1oromethane were obtained

from commercia1sources and used without further purification．Diethy1ether，pentane，

THF and benzene were dried by disti11ation over ca1cium hydride prior to use．

   Rm・肋mげ［M・伽Z（伽m・伽ゐ〃）αm乞m・1肋挽ツ似・∫〃m∫〃励ん肋λ吻〃肋．

Acetic anhydride（1・05g，10・3mmo1）was added to a magnetica11y stirred so1ution of

［methy1（trimethy1si1y1）amino］dimethy1phosphine（1．67g，10．2mmo1）in lO mL of ether at

O℃．The mixture was a11owed to warm to room temperature and stirred overnight．So1vent

and vo1ati1e compounds were evaporated through a trap coo1ed Iat－5ぴC．This trap fraction

was disti工1ed to give trimethylsi1y1acetate（1．04g，77％），bp40－43℃／80mmHg：1H NMR

δ＝0．20（s，3H）and1．96（s，1H），I3C NMRδ＝2，21，22．94，and171．85．IR（neat）1724cm－1．

From the residue N－methyl，V一（dimethy1phosphino）acetamide（1．17g，86％）was obtained

by disti11ation under reduced pressure，bp77－79℃／12mmHg，mp39℃．Simi1ar treatment of

［methy1（trimethylsi1y1）amino］diethy1phosphine（1．43g，7．47mmo1）and acetic anhydride

（0．78g，7．64mmo1）gave M－methy1－N一（diethy1phosphino）acetamide（0．88g，73％）and

trimethy1si1y1acetate（0．90g，91％）．Reaction of［methy1（trimethy1si1y1）amino］diiso－

propylphosphine（1．95g，8．89mmo1）with an equimo1ar amount of acetic anhydride gave M－

methy1－W一（diisopropy1phosphino）acetamide（1．35g，81％）and trimethy1si1y1acetate（1，01

9，86％）・Equimo1ar reaction of［methy1（trimethy1si1y1）amino］di一才一buty1phosphine（1，14

9，4・61mmo1）with acetic anhydride afforded N－methy1－N一（di一左一buty1phosphino）acetamide

（7〕
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  （O．75g，75％）and trimethy1si1y1acetate（O．49g，80％）．朴Methy1一件（dipheny1phosphino）一

  acetamide（2．49g，80％）and trimethy1si1y1aceta士e（1．55g，97％）were obtained by the

  equimo1ar reaction of［methyI（trimethyIsi1yl）amino］dipheny1phosphine（3．57g，12．4mmo1）

  with acetic ahhydride．Preparative and spectroscopic data for theルmethy1－M一（dia1ky1－

  phosphino）acetamides were shown in Tab1e1．

     Remκ0mげ［Me伽Z（切me左ゐツゐ妙Z）m伽0］a乞一才一ろ物Z助08〃mm肋〃0が0mタCλm伽棚6e．

  Propionic anhydride（0．64g，4．92mmo1）was added to ［methy1（trimethy1si1y1）amino］di一

  公一buty1phosphine（1．19g，4．81mmo1）atぴC，The reaction mixture was a11owed to stand

  overnight at room temperature．After removal of trimethy1si1y1propionate，disti11ation

undervacu㎜gaveルmethy1－W一（diイーbuty1phosphino）propionamide（0．42g，38％），bp43－

  50℃／0．02mmHg．1H NMR（CDC13）δ＝1．25（18H，d，ポBuP，3石H＝12．8Hz），2．88（2H，

 一dq，CH3C届，4五H＝2．0Hz），and3．08（3H，s，NMe）．IR1658・cm－1（C＝O）．

     Remガ0mげ［Me肋〃（切me励必妙Z）αm伽0コaφゐmツ抄尻0φ〃m m肋〃0が0mクCλm伽〃肋．

  Propionic anhydride（1．19g，9．14mmo1）was added s1ow1y to ［methy1（trimethy1si1y1）一

  amino］dipheny王phosphine（2．76g，9．60mmo1）at0℃．After remova1of trimethylsi1y1

  propionate，ルmethy1一〃一（dipheny1phosphino）propionamide（2．30g，93％）was obtained by

  vacu㎜disti11ation（bp135－140℃／0．03mmHg）．1H NMRδ：1．24（3H，t，C届CH2，3石H：

  7．8Hz），2．95（2H，q，CH3C昆，2ゐH＝7．8Hz），2．74（3H，s，NMe），and7．36＿7．43（10H，

  m，C6H5）・13C NMRδ＝10．36（d，CH，CH、，五。＝6．8Hz），28．78（d，CH，CH、，五。＝21，5

  Hz），31．84（d，NMe，五。＝7．8Hz），128．78（d，m一，ム。：5．9Hz），129．62（s，力一），131．99（d，

  o＿，ム。＝20．5Hz），135．31（d，クー，五。＝14．7Hz），and179．46（d，C＝O，ム。＝27，3Hz）．

  31P NMRδ＝52．06．IR1658cm－1（C＝O）．

     RmCガ0mげ ［Me栃〃（切me肋必妙Z）αm伽0コ励me肋ツφゐ0功〃m〃肋∫mCCクm4C・λm伽〃肋．

  A CH2C12（20mL）so1ution of succinic anhydride（0．9g，8．5mmol）was added dropwise to

   ［methy1（trimethy1si1y1）amino］dimethy1phosphine（1．4g，8．5mmo1）at－50℃．The mixture

  was sti耐ed at room temperature overnight．So1vent was removed，and the residue was

  disti11ed （bp88＿9ぴC／0．08mmHg）to give trimethy1si1y13一（M－methy1－M－dimethy1phos－

  phinocarbamoy1）propionate（1．7g，77％）．13C NMRδ＝1．49（Me3Si），14．90（d，Me2P，

 五。＝16．6Hz），31．36（d，NMe，五。＝5．9Hz），30．10（d，PNCC，五。＝10．7Hz），26．23

  （PNCCC），172．84（d，PNC＝O，ム。＝15．6Hz），and177．32（COOSi）．31P NMRδ＝31．9．IR

  1660cm－1（PNC＝O），1716cm－1（COOSi）．

     Reαc肋mぴ［Me伽Z（切’me左伽ゐ〃）舳伽。］励me伽φゐ。smmm肋励肋此λm伽ame．

   ［Methy1（trimethylsily1）amino］dimethy1phosphine（1．9g，1．2mmol）was added dropwise

  to a so1ution（THF．15mL）of phtha1ic ahhydride（1．8g，1．2mmo1）at－50℃．The reaction

  mixture was a11owedto stand ovemight atroomtemperature．Theso1vent wasremoved，and

  the residue was distmed（bp98－10γC／0．07mmHg）to give trimethy1sily12一（M－methy1－M－

  dimethy1phosphinocarbamoyI）benzoate（0．3g，24％）．I3C NMR（ρDC13）δ＝O．06（Me3Si），

  14．35（d，Me2P，ム。：17．6Hz），26．91（d，MeN，ム。＝8．8Hz），165．44（OC＝O），175．15（d，

  NC＝O，ム。＝38．1Hz），and126．81－132．46（Ph）．

     Pmμm肋mげ〃一Me伽Z一ル（a伽mツ伽。功力伽。）αce肋m肋．10．5mL of n－BuLiく0．4M，

  hexane）was added dropwise to0．9g（4．2mmo1）of Ph2PNHMe in10mL of ether at－40＿

  一35℃．The mixture was warmed up to room temperature and was ref1uxed for30min．O．3
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9（4．2mmo工）of acety1ch1oride was added s1ow1y to this1ithium amide so1ution at－40一一35

℃、Immediate1y a white precipitate was formed，and the mixture was ref1uxed for20min．

After remova1of the precipitate and the so1vents，a viscous ye11ow1iquid was obtained．

Disti11ation under vacuum gave N－methy1－N一（dipheny1phosphino）acetamide（0．4g，40％），

bp37－45℃／1．1mmHg．

   34．9mLofn－BuLi（0．86Minpetro1eumether）wasaddedto2．5g（34mmo1）ofCH3－

CONHCH3in100mL of ether at0℃．The mixture was stirred for20min atぴC．6．6g（30

mmo1）of Ph2PC1in30mL of etber was added dropwise to the above1ithium sa1t solution at

O℃and was stirred for1h at0℃and then renuxed for20min．The precipitate of LiC1was

filtered off and the organic1ayer was co11ected．Disti11ation gave M－methy1－M一（dipheny1－

phosphino）acetamide（4．4g，56％）．

   Reαoガ。m  ρグ M一〃e励ツZJV一（a加脆ツφ尻。sカゐクmo）αce切mク6e∫  〃ク扱  ∫mmプ． W－Methy1一くダ

（dimethy1phosphino）acetamide（1．00g，7．51mmo1）was added to a stirred suspension of

e1ementa1su1fur（0．30g，9．38mmo1）in1O mL of benzene．After6h of stirring，the so1vent

and excess su1fur were removed1eavingM－methy1－M一（dimethy1thiophosphory1）acetamide in

a93％yield．Simi1ar treatment of W－methy1－W一（dia1ky1phosphino）acetamides2b－e with

su1fur resu1ted in the formation of the corresponding thiophosphory1acetamides4b－e in

quantitative yie1ds．Their1H，13C and31P NMR and IR spectra1data were assemb1ed in

Tab1e2．

   児eαc肋mげ〃一〃e肋〃一N一（励me物ツφゐ。功〃mo）αce物m棚e〃肋∫o∂ome左肋me．To an etherea1

so1ution （20mL）of M－methy1－M一（dimethy1phosphino）acetamide（0．89g，6．69mmo1），

iodomethane（1．62g，11．3mmo1）was added dropwise at O℃．Remova1of so1vent gave the

phosphonium iodide5a（1．64g，89％）as white crysta1s，mp102－3℃、1H NMRδ＝1．69（9

H，d，Me2P，五H＝13．9Hz），3．28（3H，d，NMe，五H＝4．6Hz），and2．17（3H，s，COCH3）；

I3b NMRδ＝17．05（d，Me2P，ム。＝69．3Hz），36．18（d，NMe，五。二2．0Hz），27，14（COCH3），

and174．27（C＝O）；31P NMRδ＝61．2．

   Reαcガ。mげN－Me伽Z一ル（励me伽伽。功尻伽。）αce勉m肋〃肋Fe2（C0）g．M－Methy1一ル

（dimethylphosphino）acetamide（0．39g，2，93mmo1）and Fe2（CO）g（1．16g，3．18mmo1）in30

mL of pentane were heated to40－50℃for10h with stirring．The reaction mixture was

filtered through a g1ass－fi1ter．By remova1of the so1vent and pentacarbony1iron，（ルacety1－

M－methy1amino）dimethy1phosphinetetracarbony1iron（O．54g，61％）was obtained as red

crysta1s．1H NMRδ＝！．72（6H，d，Me2P，ム、＝9．0Hz），2．69（3H，d，NMe，五H＝9．3Hz），

and2．54（3H」，COCH3）；ユ3NMRδ＝22．95（d，Me2P，五。＝36．1Hz），36．00（d，NMe，ム。＝7．

8Hz），23．50（COCH3），173．10（C＝O），and213．75（d，FeCO，ム。：19．5Hz）；31P NMRδ＝

125．1．
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