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A ~ ~  m~ ~he phospha anal~ of d~ ubiq- 
uitous carboxamides, and the main mules fet their 
lXeparafion are Ihe [2 + 2] addilion of P -H treads wi~h 
ketches [1], ~ 1  the comteasalio~ of acyl chlotidcs wilh 
p h o ~ p ~ ,  ~ y  with ~ y L ~ y l ~  
(see fo~ example Ref. [2]). "I'm: a c y ~  pa i lml  is 
Mso fetmd ss  a ligand o f  transifioa metals: in a d d i f i ~  [o 
binuclcm" complexes wi~h bla,-m=,,~ a,l~-unsanumed 
acylplmsphinc lig~ds [3], several m o ~ m u c l ~  mo~ 
odemaU~ a c y ~  complexes have been 
by simple ligand substitmion [4], by ~ in~o- 
cesses involving P-H bonds [5], or by CO ~ into 
P--C bonds of sumlned cyclic phosplne ligands [6]. We 
wish to repo~ he~ a route to simple acylphosphine 
complcxcs, based on an analogy with Collmaa's se- 
quence fe~ ceaverfing Mkyl balides to disymmclfic ke- 
~ s  [71. 

z. ~ m~a~  ~ma ~ m a m  

Wc woad=red whctlsa ~ could w.act 
jura as ~ l h ~ s  RCI or R'CI, where R m" R' could 
tizncfmc play the ride of the ligand L in Sclsmne 1. 

" ~ s  ~a~.. 
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If both R m~! R' we~  i~uul#~uyl groups, dw prod- 
ucts would ~ l t m ~  analogs of u~a  ~ ima 
~ of ,~ac~ Uave b ~  smdi~  by r m g  ~ 
coworkm [8]. In t ~  p r ~ E t  aRuma~ ~ R gnwp is 
~ as an alkyl gx~p,  wbmeas R' sumds fro" d~  
PPh 2 g n u .  

The acylferrm~ Im.--c, also ckscribed by k i ¢  Fis- 
c[~r ~ n~ ,o~n~  flares, w ~  s e ~ r -  
au~ from RLi amd Fe(CO) s [9]. [U~ dma in THF, Ira: 
2017(m), 1927(m), 1902-1~Ya(s), lY/0(m), lb .  
2015(m), 19"..5(m), 1901-1SSg(s), 15~(m).  k :  
2020(m), 1932(m), 1914-1S~(s).] At a,,. v e~  mmm, 
i ~ h O -  and ~ l m i o a  of I by I~2F~I couP! 

• rhe complexes l u  and l b  reac:t ~ w i~  m 
excess of Ph2FCl (two eclJvuk:ms) i T I ~  bcmem 
- ~  aucl 2 0 ~ ,  while me IR specu~ diq~ay ~ v ~  
ab~q~icm at 1694 and 1678cm -~ ~ .  Sim,d- 
~ ,  the 31 p NMR slz~csra dJs[~ay silpmls a +74.7 
and + 77.7ppm wi~d~ Imve i~cn= am~m~ m smm~mms 
4m aml 4b rmp~ivedy, ~ I  minm" ~ s ~ h  as ~ 
of PhzP-PI~:  at -- 15App. ,  ~ ~ a  a rodin:tim 

a c y ~  area = d m a o ~  o ~ m ~  tm~ 
~ of an oxidim~ i ~ a  l m d ~  ~ .m~iy  
"CIzFe(CO),", lures not b ~  am~qmd.] T ~  ~ ~f  
U, aces o¢ a ~  lmowu fxee ~ Sb is also 
obsm~d [10]. Afar  evapmmim ~ "H-~ m d  o m m m  
in pemaa~ d z  oay pmdua ~ aad '~" ~ 
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FelC~ L 
Ne~---~co), ~ R~ "~'e(c014 R / 

Scheme L Synthesis ofdJsymmetfical ketoPes by carbonylation of a]kyl halidcs, 

a: R = n4Bu O 
b: R = a~'t4Bu r~bB 
c: R=Ph R ~ Sac 

Scheme 2. Possible reactions of chlatodiphenylphosphine with complexes l a - e .  

Tab~ I 
Main NMR and IR spccmal data 

b~'p (s) 8" c (FCO, d) LI(CO,P) 8"c (FcCO, d) 2J(CO,P) u(PC=O) 

4a +74.7 214.1 10.9 212.5 13.1 1(~,4 
4b  +77.7 218.0 7.7 213.1 17.5 1678 
51b -I-5.8 225.4 52.5 - -  - -  1673 

..~. ] c ( ~ 2 j  ~ ¢ 1 - I  

0{4) 

4elp 

Ng. I. ~ s l~ 'nnc  for 4b showing lhc atom labeling schemc and thcrmal ellipsoids at the 20% probabilily level. Hydrogen amens arc 
on~A~ four clanPj. SC~.~,~i ~ Icngths (A) and bond angles (°): Fc(I ) -F( I )  = 2.2.47(I); Fc(1)--C(5) ffi 3.57; Fc(1)-O(5) = 4.30;, P(1)-Fc(1)- 
C(3)= 109.4(2), FeO)-P(1)--C(5) ~ IY7.5(I). 
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product 4b are obtained in quantitative and 73% yield 
respectively. 

Spectral data are summarized in Table 1. NMR 
spectra are recorded in CDC! 3 at 200MHz for I H  
81MHz for 3tp and 50MHz for 13C, with positive 
chemical shifts at low field given in parts per million. 
NMR coupling constants are in hertz. IR spectra are 
recorded in THF~ with absorptions per cemlm,~r.  4a. 
JR: 2051(m), 1977(m), 19~7(s), 1694(w). tH NMR: 
0.87 (3H, t, CH3), 1.30 (2H, m, CH2Me), 1.65 (2H, m, 
CH,) ,  2.83 (2H, in, CR2CO), 7.41-7.68 (10H, aro- 
matic CH). ~3C(tH} NMR: 13.73 (s, CH3), 21.98 (s, 
CH2), 25.98 (s, CH2), 42.47 (d, 2J~c =41.7 ,  CH2CO), 
128.93 (d), 131.55 (s), 131.69 (d), 133.68 (d), 212.45 
(d, 2Jl, C =  18.1, Fe(CO)4), 214.10 (d, ~J~c ~ 10.9, 
PCO). 4b. IR: 2051(m), 1980(m), 1949-193~(s), 
1678(w). ]H NMR: 1.18 (9tL s. (CH3)3), 7.30-7.70 
(IOH, m'omatic C-H).  ]3C{~H} NMR: 28.22 (s, CH~), 
51.43 (d, ~J~c=25.2, C-CO),  128.81 (d), 131.35, 
132.09 (d), 133.95 (d), 213.07 (d, 2J~c = 17.5, 
Fe(CO)4), 218.00 (d, ]J~c = 7.7, PCO). 

A P -~ O oxidation is repotted to shift the C = O  IR 
absoq~ion from 1673cm-:  in Sb U) 1725cm - t  in the 
acylphosphia¢ oxide 6b (see Rcf. [11]): R was therefore 
surprising that the P - ~  Fe(CO) 4 quammization in 4b  
did not affect the PC=O vibration from 5b, but the 
stracture of 4b is confirmed by an X-ray diffraction 
study. To the best of our knowledge, this is the first 
reported sWactum of a moaonuclear acylphosphine com- 
plex of iron (Fig. I). 

_Crystal data for C2t H~9OsPFe: if/clinic, space g~3up 
PI ,  Zffi 2, a = 8.718(2), b = 9.119(3), c ffi 14.202(2) A, 
a = 75.49(4) °, ~ = 76.20(1) °, y = 79.43(3) °, V = 
1052.4(5)A 3, M=438 .19 .  Data collection was per- 
formed at T = 293 K (4404 re f lec l~s  collected) on an 
Emaf-Nonins CAD-4 diffractenum~ using graphite 
monechromaled Mo Kct radiation; the a~/20 sca~ 
mode was used. The structure was solw"d by direct 
methods (strd.xs-86) and refined by full direct-malfix 
least-squmes techniques in the anisotropic approxima- 
tion. 2420 uaique reflections with 1 > 3o-(!)  were used 
in the refmemem to R = 0.0360, r .  = 0.0364. Further 
details are available on request from the Director of the 
Cambridge Crystallographic Data Centre, 12 Union 
Road, Cambridge CB2 IEZ, on quoting the full journal 
c~tafion. 

As expected from what is known of the 
series, the above results a~e consistent with the putative 
iron phosphide 2 rather than the phosphinite 3: the 
phosphide 2 undergoes a reductive elimination of the 
~ . t  and phosphide moities (stable complexes with both 

an ac~l and a phosphide ligaad caa be 
pmvid~ tha~ d~ ~ ~ of t~ ~splade ~ 
in a dative bond: see for example Ref. [12D. ~ ,  
no acyl-phosphine complex 4¢ coe~d be ~ i~ the 
reaction of Ph2PO with the phenyl derivative 1,: (o~y  
the phoSphil~te Ph2p-Oph could I~  ~ ~ h ~ ' ~ ) .  
This is re~msce~ of previnesly repom~ pece~r re~- 
fivilies of l e  [i3], and dfocts me in wogress to clarify 
the s c o ~  and mechanism of  ~ e  ~ ~ 
of a ~ method m ~ e  free a c y ~  and 
study of the e ~ ' o p h i l i c  r~a~vi~y of  
acylpho~nes win be 
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