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IRON CARGONYL COMPIEXNRS OF SOHIFE

BABES AND AZQ COMPOUNDS



LMl Bt

Schlfr bases of oiomatic aldehydes and ketones react
with diiron enneacarbonyl at room temperature eriving complexe»
with the molecular formula (beae) Peg (CO)g < Assines and
hydraxones afford analogous complexes”* Schlff base» “ive low
yield® of the same complexes x*hn irradiated with iron pente®
carbonyl g whereas azineo do not react undei' these condl tiens.
Azobonzene reacts with iron pentocarbonyl when irrsdUnted to
i*lve a motal carbonyl complex corresponding to the formula
~ (azobenzone)Pe? (CO)e”j which in fact 1» a derivative of ortho*
semidine # In addition to this type, substituted azobenzenes
«Iso givo products of the type (azobenzene)aFe(CO)* Besctlcn
of azotoluene with diiron enneacarbonyl at room temperstur© give?
yet another type of complex in ©Oxtremely 1low yield”® The mass
spectral and chemical degradation and probable structures of
these complexes ore discussed”®

Diphenyldtazomethone reacts with iron pentocarbonyl when
irradiated giving two different types of complexes? its reocttoy
with trliron dodecacarbonyl gives pr©dominantly one of these,
A**4«Dltoiyldiazomethane affords similar complexes” Wi
phonyIdiazomethan® and phonylIbenzoyldiazomethano give only
unstable products in low yields” The most notable feature of

this work to that diphonylketone” an irradiation product of



phenylbenzoyldtazomethane reacts smoothly with iron pent®©--
carbonyl when irradiated to give complex in fairly high yield,
Baoed on analyticalg mass spectral and chemical degradation
work» possible structures are proposed for these complexes
Dli“enyldiazomethano does not react to give any complexes when
irradiated with nickel tetracarbonyl, raethylcyclopcnt»dienyl«-
manganese tricarbonyl and chromium hex©carbonyl <

Tetramethyl-2 tetrazene reacts with iron pentocerbonyl
when irradiated giving a complex in low yields its reaction
with diiron ennoacarbonyl at room temperature gives an unstable
liquid eomplexo Diazofluorin®© affords two complexes In very
low yields, on treatment with diiron enneacarbonyl and a differs
complex when Irradiated with iron pentacarbonyl” the letter
compound shows both bridging and terminal metal carbonyl
absorptions In the infrared spectrum« Diazocyclopontadione
gives en unstable 1liquid complex when irradiated with iron
pentacarbonyli. No complexes ere formed from ethyl azodicarboxy”*
late and Iron pentacarbonyl or diiron enneacarbonylo In view
of the instability and low yields of these complexes” it hae
not been possible to carry out any chemical work on theiio
Attempts to form complexes from fluorene,, fluorenone or
tetrephenylethylene and iron pentacarbonyl by irradiation ere
not successful..

Some reactions between the complex obtained from acetylon

and the iron tetracarbonyl anion and the following reagents



are carried out In order to study the chemistry of this rather
Interesting compoundIts reaction with dichlorophenylphosphine
does not give any phosphole., When Irradiated, it yields an
unstable complex» In order to see whether it is possible to
replace one or more carbonyl groups by diphenylcsrbene it ts
irradiated with diplonyldiazomethan®« No such reaction

occurs g instead two nitrogen containing complexes are obtained”
Its reaction with phenylacetylone gives a metal complex in very
low yleldc Although the study of these compounds is incomplete

some data are presented on them..
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COMPLBIES TROM ACBTYLRNE AND TAON GCAREONYYS

on of

Gk

)
Roppe and Vetbtber wraported din 1953 thadt the wreach

o .ﬂ-

acetylene with fvon pontecarbonyl in agueous alcohol vwoder nrecsure
profused, in edditlion to ethyl serylate and hydroenuwinone, » stable
organolren compound FeC, , H, O {1}, The Intter was decomposad
raaddly by hot watexy or dilute acids, giving hydroguinons snd a

now compler Fel,H 04 {(I1) which, inp turzn, could be oxildised Ho

KN

; e Y 9
5 B = H) wvas obbéaineg:

T

FalGgH, 0, {(IIT), Another complexn Feg, G, oW, 0, (XV
from the xeactlen of ascetylens with an sgueoous allaline solubion of

iron carbonyl hydride. No structures wewre poestulated for these

complexes .

The meachion of acetylene with an elkaline solution of
ivon carbonyl hydride to give complex (IVs B = H) was studied by
20904 299
P & 10 vy 1 fr e ..
Beveral groups. I% wae shown that the resctive species waws

[87e(00),] . The complen contains two acidic hydwowyl geoups which

, B 4 _ ﬁ
cap be bensoylated, methyviated or scetylated , and & chain of four

earbon abomd. Saveral structures were propeaed iww this
BG4 9D _
FOMPLOE but the problem was not solved until x-ray dalte

g

hecane availlable for the analogoeus complex obéaimad from 2 butynd
Baved on this,; the complex Fe,C, W, 0y (IVs; B = W) iz vepresenied

as belows



The complex

chloride

(17)

with fameric

da s

bid

to {V) whieh undergoes a normal

seoction with eyclopentadiens

to give (VI), thus showiag

W ola
. e R
thet the othylenie linkage in (V) ls not bonded 4o the metal.
The

complex {IVy R

= OHy ) rescis with

suliphwy dioxides

irrediation to give

NG
> {(VIEs R = uﬂi)c

o R
I "-‘e,.,-»"'”“’ . ,w(,, O e w-j;’:ﬁ;\
it \\ . - \- N r:ﬂ‘ ) X“\
gy @;e,(ﬂ@gg \ E;‘}‘,s{{@}ﬁé, - Faliin
P 4 . o0
g“j_(,.v w,mﬂf \».” \ P {/ l 'Y y

w;@u£§
(vii)
The mechanism of fermation of the complex (IV, B = H)

(v}

, 10 @ . ;
fie obgeuxe; 1t has bosn suggested that F@EQQQ}@ vabthar bhan
Hre{C0), 1@ the rsactive species.

The complexes Fel,,H,Q (1), PeCuH 0y (IX) and

3
FeCyH, 0, {IT1) firat weported by Reppe and Vetlter weve

i3 . b2 ) .
investigated agein by Wilkineson  and Hibel and theis




6o=vorks s The complex FelgH,0, (ITL) was shown %o be

4@
eyeleopentadienoneiron tricarbonyl by both groups of wowkers.

The complax PaCyH, 0, (1I) was formulatod as cycleopeniadiencnaives

- -5 - e o = ] 13‘ . o el &
diearhonyl (iim) by Wilkinson and co-workers on the tasis of ifs

DeMo¥, @psetrum, bub has been shown to be a dimer,2Fel, H. O

5D

L - j‘]‘ - " " o
(T}, by Hibel and co-workers. Molecular weight

dobomminstions
R R ]

vary in differant solvewnts, Doth complexes (IY and ITI1)

on treatmeat with triphenylphosphine give (VIIT); alsc {(IX
P o , E?, “ o ka ~oo »
{(11x) can bs inbterc sonveriod by carbonyletion and oxidaiion

regpesctively.
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The compler Fel, H,0, {X) haw bezen shown to ba identical
with a 2ol adduet of eyeloventadiencneiron triecavbonyl with
. . A8 913 ]
hydroguinons, end the struvetuws (Ia) suggested by Wilkinson

id
a% al. on the basis of ids nm.r specirum can be safely rejeocisd

eneaten
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The reaction of acetylene wiith tridron dedecagarbonyl op

]

ditroen snnescarbonyl glves mows complicated produsts theyr with
1426

iron pantacavbonylo. Twelve complexes avre repovisd e
have hsen formed. ¥Tn additien to the thrse complexes veportsad

) X .
by Reppe end Vetior, the followlng products are obtainad.

{a) gomplex {IX), alzc formed from thiophens and irvon
16
carpenyls.
(b} Twe isomeric complexes of the Tommula (G, H, );PFe, (0O}, ,

5%
inally given the steuciure (Xo)

16928

one of which was orig

but hes since been shown te be (K) snd the other
¢
origineliy formulatod &6 (hia) but now known to be (XI).

{c) Proponeiron tyicarbonyl (XIX), identicel with ths produned

obteinad from tropone and twiiron dodecacarbenyl.



() The complex {V) obiained in a different reaction by

¢ . 8
Whiting &b al

e
2

(8} The complexas of molecular foraulas (G, ¥, JyFe, {C0),,

(0,1, JoPey (CO)gy (CyH, )gFe, (COY, and (cgng}éwﬁgcc}g to

which atruchurse have not been asslgned.
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(xie) - {xT) (%x1)
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Hubel and co-workens heve furdther studied the couplex

{XIT). I% has been shown so form addusts with hydroguinone
like the qyelopentadienons complex, but unlike the ladter,

it gives normal katone devivatives. Catalytle reductlon




with hydrogen and pletinum gives a amlxture of 2,4-cyclobepta-
dienone- and 3,%-cycloheptadienonairon tricarbonyl complexes

(X11L) and (XIV).
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Several good reviews bhave appeersd dealing with the

complezes from acsatylons end substituted sceitylencs with

2021 828 988
irvon carbonyls.




PHOTOCHEMICAY, REACTIORS ON NMETAYL CARDONYIS AND THEIR
LERTVATIVES .

Totroduchion

HMost photochemical weactlions carried out on metal carbonyl

[

and thelr derivatives are subsgtitution reections, Sowe peachi

involving rearrangensents arse alao known and they are sausrveiel
(3] A

mentlioned undexr miscellansous reactions. The reaction o

. . 5 o e - - " p
corhonyd M{CC), or its dewivetive RM{CO), (¥ =~ wmetaly ¥ - ligond)

Y

with =i elechtvon donor U can aither lead o the substitution

caxrbonyl gzoup by the doumor D or the wetal carbonyl vndergoes

pio-
a Pl

Nedutal

LA

R
247250

ddgproperiionstion to Foerm substituted metal carbonylatss,
Lo@®oy
nu{eo), + Py Rﬁﬁ(gmx g Do+ G0

o

Bn, (00), o+ 18D 2{MnD, [[Mn{C0); J, + LOCO

The carbonyles of group VI meitale underge swbetitution with

n-glectron donors, while thoese of group VI and VITY metals

Sb-nl
1

underge disproportionstlon with donors incapabls of ba
donstion. Bven in the latter case, subsbtitutlon occuwrs awy
the tendency of the donow 4o participate in back donstion
INQTER8EH o The phovochenicsl esubstitution reactions of

-

metal cavhonyls with ne and Je-electwon donors ars discussed




'Y

Hethod of Preparatio

The genersl method of preparetion conslats of drradintinsg
e aclution of the mebtal carbonyl and the donor in a suitable solwern
undor @ cnxrent of nltrogen. The courss of the yaactlon can be
followed by quantitative determination of carxrbon monowide evolved -
The choice of the solvent is Amporsent both o the yield snd
purity of the proeduet. Pure product can be offten obinined
directly if 4% ds sparingly soluble in the smolvent and is

precipitated out during irvadistion,; e.g. in the preparaticn of

: 26
G$E5Mm£60}i(eﬁﬁ}ﬁ$0}2m in diethyl ether., Cenerally spealing, th

Lt ¢

«

aolubhilit of the '{}1‘0*’1‘& ha appears to be in the order monge
& PP
D

4 R
gubstituiad E} disubstibtuted ;} trisubstituted. The

disubstitution product, 1f formed directly, can be comverted Lo
the monosubstibtuted product by passing cerbon monoxids into the

agolution of the disunbstitubted product, 1.0.,

M{C0),0, + (CO0)solve e—e—s B{CO);D + D

With photochemically unsztable @an@rmy@m@h ar pepnenylens-

A

diamine, the best mebhod is donoy cichange, 8.&.,

. by - v "
{00}y ATHF e (00 g THE e G{ GO g

Advantages of Phobochemical over Thermal Substitution Heactiong.

{1} In & photochemical resctlion, the unstable intermediats

gecesptor ERM(GG} »j iz produced at oy belew room tomperaiure

wu




“

on acsount of the high onergy supplied by irradiation  This

enables the isolation of relatively unmatable prodwcts or the product
net obtainable thermally. Thus, cyclopentadisnyluanganesa
tricarbonyl does not react with triphenylipbospbhine aven ab 200%,

but gives boith mono- and dlsubsititubed proiucts phebtolytically

W

~
Lt

{11) Thermal resctions ususlly do not permit the specifis
proparation of mono= and disubstitubtlon products, wherses this
secns 9 be possible by photochenmical procedurss. For axonpls

butadisneiren tricarbonyl ard iriphenylphesphine react thermally

B0
to give iron dicsrbongl tris=triphenyliphoaphine or bubadiensizon
-4 T b1l 3 , ; 1 g 1 e .
dicarbonyl triphsrylphosphine. It bhos been possiblie o obiain
both butedieneiren dicarbonyl triphenyiphesphive and buiadisneivon
-
- n - N e - 2
m&»h@wva his-triphenylphosphine by photolytic metbhods. Tungeien

haxacarbonyl reacts with seceotonitrile thermally to give Hirie

84 . ‘ . .
subatitubed compound , whoreas mono- and disubstituted produvecie
. o 84 . . . 88 o

are obiained photolytically. Bheline et al. have reporbern

the Tormation of momo-, di- and trisuvbstituted producis dn this
photelytic reaction.
{311) Thevrmal and photelytic roactions may yield quite different

sype of producte. Triphenylphosphine and triethylphosphine

reset thermally with dilmanganese dscacarbonyl to gilve

Y 5 {“‘2 13
parersgretic monomers Mn{CO), PR, (R = FPh ox B% ). With
photochemical lechuiques diamsgnetic dimers [Mu(C0),PRy 1,




. . , . B 0a%
(R = Ph owr #Ht ) sre formed.

(iv) Attempbs o exchange (0 liganda with 29C0 in metal zarbonyls
at room tempexrature and alt higher temperature were noet successianl.
The metael carbonyls own irvadiation split off carbon moncxids and
thig adde on again in & dark rveaction in the absence of doner.
Thia obeegrvation led t¢ & photochemical method of prepavation of
L4G0-1abslled notal carbonyles snd bhelr @arivativaﬂogggﬁg

1% an arvene metel tricarbonyl ﬁmﬁ{%@}g i digsolvazi dn pn
propatic solvent AP which is 1&@@11@@ with 298 and irradisted,
exchange of the ligand Ay ls photechemically dnduved asccowding

- e o oy Fe -
to the oquaition.

y;/,@;}\‘ ﬂ,déy\\} f,ez?:::\\ p P .
Ty, ; E§¢ ORTIN | R v/ SN ™ ] i

L, ",,EE: Edﬂ\({l{}}g, & | Gty %E et ey (-1 jy} M(Q@‘;; o Lr

N ” o, i St o b
e %, :2'325;%: Ry

Thin would suggest that not only M-00 boads aws brokem bul

. . . : 41 '48
Ar-M bonds ave alao broken photolytlsally.

fhe Naturs of Pheotochemical Substitution.

TPha ghotochemical substitution procveeds by an Syt meohonism,

whereas thermal substliitution may proveed by an Sﬂl cr 6.2
4 &




13

neshanism,.

¥¥ o soluiion of metel carzbonyl or its dewivative Bﬁ(ﬁo)x
ip drrafdiated, one moloouls of carbon monoxide iz aplit off Lfrom
tha exeited molecule {HM{GG)ijwiﬁ& the fYormation of an ¢legiroen
assopbor [Rm(co)x@ljo The best studied caxbonyls in this

roepoct exe M{C0); [M = Ox, Mo, W] , ond the oxistence of M(GC0),

4%
as 8n olgctron accepher has voon demonatreted chemieally as well
80944980248 . .
a8 apsetrescopically. The infreved speciwzum in the

metal carbonyl weglon is charesteristic of a sguare pyremid of Tive
saehonyl groups ebout the netal wﬁamo@? The half-1ife of this
wnstoble acceptor in of the order of & fovw minutesy 1t hes beon
ohown to be twe mimuntes feop W(GO)g at »oor %@mp@w&ﬁuweoéﬁ The
gubstitution produet is then Tormed by the addition of an n- ov

ff-slectron doner imto the vacant orbltal of the acceptowr.

Resotion Mochanilsm snd Ouvenbus Yield.

Meoat of the work concorning these aspects has bsen done

N 48 998 94D 9¢
in motal hozacarbenyls, and s due o Strohneler and ce-workews.
The guantun yield @ of $he primery photochemical reaction was found
in 8ll easos to be 1.0 for time ¥ = O ab W&V@l@ﬁgth;& = R660 ond

@
4360 A. and %o be indepondont of the contpal metal atom and the dom
Do  Thoe gquanitvum yield dosrespes with the incressing time of
irradiation on aceount of the abgorption of lizht by sccoundaxy

products formed. Several dork reastions alse ccour siunltancouwsly




at various rates. The sgcondary reactions depend on
abom, on the natere of melal carbonyl,snd on the domor D

fellowing scheme is given for metal hexacarbonylos

Primary photochsmical reattilons
w{no), -+

Secondary Reastions:

fufoods 1 =

fufeod);d  + {G0)eelv.

{co),n + (CCleolv. ——r M{COQ); =

devivatives, the mechanism haw
[} £

Primary photechemiocal wveactions

H{GO),D s [M{C0), 207

Secondary zeactbionss

-

i3

[M{eo), 0l

(G0}, Dy

D o B{C0)h

{cO)aulve

+ {C0)soly,

MEB0),Dy

(GO, D

H

)
§

"

wv e [M{C0), ) R

-+ (G0

¥ [n(£0),0]

(00, ]

GO 1

D

Fu(co); ]

e

+

“he

()

L2

eantral

Tha

substitution products of metal carbonrl

been worked out fax complexes




on of

Loty

Since reaction (b) doss not take part in the format
gdimvbastitution produetd M{GO}@B&g the gquantuwn yield foy the

preparation of disuvbatitutlion products of metal carvbonyl derivativ-

cannet he unidby, even at time t = Q. % wag found to be

. . ) ) AR PHD
0,05 = 0.3, depending oun the system examined,

Polywuelear Compounds with Bifunotional Donows.

Ly Iy Qg e
AR AR

Several polynuclear substitution products have bheen obltainaed,

by the use of bifunetional dewmorz of the type D-4i-D, wh

1.
atom from growp ¥ ox VI of the pericdic table, or o wesidus

EN

containing double or tyiple bonds. The doners act ac hridga

I!N'?_"’

dgands .

=
#

2RM{GO ). 4 DAl e BM{CG)

% E - % nmﬁmﬁ(ﬂﬂ)x

L

Misesllaneous Phobtochemical Reactlons.

Several isolated insisnces of photochemical reachions have
bhesn reporited, for which there 1s no evidence asg yeit that they
ogouy in other systems. The following exemnplea ars givern,

, o . BG-BES D
{1) Conversion of an g <bondsd to a 7 -bonded complex,

(RVL) {¥v1i)
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61
(111) pDisproportionation of metsal carbonyls

Fe{CO); + MNe,S0 LN [Fe(Me, 50)g 1[Fe, (C0O), 4]

(Xxvi)
#o(C0), Y . [Pe(ph, P0), }[Fe, (CO), ]
{(xxvir)
hy

Pe(CO); + PhyAs0 0 [Fe(PhyAn0), J[Fe, (CO), ]
(Xxvriz)

{iv) Dimerisation of a mononuclear complex to & binucleswy

. ., B076R,204
gomplex by the loss of carbon monoxide.

QO
s ‘xf%\
RN —mﬁa \9 [R=5Phs o (0P, } I
CO
Fe
T
oc/ R
CO
(xexar) (xxx)

{v) Decarbonylation of acyl derivatives of cyclopentadienyl

o
metal cerbonyls into the corresponding alkyl derivatives.

HCOFe{C0), Cg Hy. N RFe(C0), Cg My (R=CF; o0 ¥y 50y 7y ) Oy 5 Gy By
) and CH, = CH)
{(XXXI) (XXX1I1)

(vi) Reaction of sulphur dioxide with diivon enneacorbonyl gives

®
the complex {XXXITIX).
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Strohmeier  has recently roviewed the substitution reecilicns
on metal carbonyls and thelyr derivabives under photolyitic
conditions and hes glven an exhauwstive list of the compounds

pucribed in the litewvature up to the end of 1963,
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REAGTIONS OF THON CARBONYLY WITH NITROGEN BASES

The weaction of an alkali selt of hydroxylemingeo~
gulphonie acld with agueous alkaline teiracarbonyliren selutic

86
wh 0° gives the produet Fe{C0),ME;, which from benzene selutior

S o y tomners a4 & LT e ﬂqw 6'&'*"2 ) MWwa. (00 128
at room tempersturs in § min. gives |[F 5 6Ji£&3(;0,iﬁju

. o « = N - 6
The teachtion of Fe{C0),?” with hydronylemine gives [ﬁe\ﬁﬂjﬁﬁﬂzg
Treptuent of ivom pentessrbonyl with Liguid emmonis gives [NE, L

rP{@

{F@ﬁﬂﬁ}ﬁJ Diizon enneacarbonyl sud triirven dedececarbounrl
with liguid aamonia give [N, L, [¥Fe, (CO),] Wee, (003
with liguid smmonis glve (N b, 1¥Fe, (G0)g | and F@(ELH g i Fa, (00 ),

R ar i

raspectively.  The formation of [Fe(Ni; }g [Feg(00),, 1 i

&G4

b

suggested as en intermediate in the formation of [Fe{RE, ),

g

Treatmont of lrom penteearbonyl with agueocwvws emwonie in the

(Y]

70
pnce of pyridine or hydrozyleamine also gives

e

g
gl

ol

[#o(Hy )y e, (20)g ]

Treatment of triiron dedecsearbonyl with sthylenpdiuming
at 40° gives [Fe(en)g J[Fey (G0),, ] which vescts further with
sthylenediamine at $0° to give [Fel(en)y J[Pe, (CO),]. The laiter
compound reacta further with ethyleonedliemine at 145° to gilve

(¢

i
[Falan), {{Fe{Co), )

ligaud exchenge with smuonis ylelding [Fo(uH; ), {Fe, (C0), ]
2

The cation in [Fe(en)y J[¥Fe

7
{en = ethylenediamine).
Pyeiding wroacis with iron pembscarbonyl when frradiatsd,

anrd with txiirvon dodecacarvonyl at room lempewadture to give



A8

X . 78
[(Felpy)lg HFe,(00),5] - The latter compound on brestment with

pmmenia and c-phenanthroline gives [Pe(NE; ), [[Fe, (00}, ) and

A
P’? ‘t.;i
=

[ Fo(o-phensnthroline ), 1[Fe,(C0),5 ] wespectively.  acidificabio:

=

of the [Fe,{00),4 [ aallt with hydrochloric eeid gives ¥hs

hydride H, e, {(C0),. as & brown-black pyrophoric solid whiceh gilves
£ ‘3 ® _2_ u’,]‘ Lok p

wr

toa
(]

& deep red ether soluiion,
Ivon pantacarbonyl and cephenanthroeline weset when brielly
heatad in scotone at 685° with the formation of a2 blue unetable
. oo . 73 ¥ 4 G g 4 "
sompound Pe{00), (O-phen ). Treatment of iron pentacerbomyl
or teliven dedecacerbonyl with o=phenanthroline in scebone;

bansene, or pyridine Leor scomewhat longer time gives

[Fa(O=-phen)y J[Fe, (CO); ] end in pywidine [Fe(O-phen)y l[Fe;, (€O} ;]

ep o
4

. - o .
is also Tormod. (ov-phen = o-phenanthroline).
Treatwent of irvon pentaceprbonyl with plperidine and

b, and

prreolidine at low temporaiures gilves F@{ﬂ@)g (pip@wiﬂﬁm@@

?4
Fa(ca)% {@yﬁxeliainQ}g respecbively. If the reaction betwasn

2N

iron pentscarbonyl end piperidine ds sawried ont in bensens &

=

oz if U-formylpiperidine iz heated with iron pentasarbonyl ah 95¢

PG
4]

the product is [Fe{B-formylpiperidine); J[Fe, (60),4 |

Pyrrolidine gives [Fe(pymrolidime), J[Fe, (C0),, ) when irvadisted

in bhenzens at 8%° with iroem penitacarbonyl. Heorpholine apd izvon
o

"y o ) o | ¢, 3 o [T on " o 5 45 T b ™ ’ L
pentacarbonyl glve [Fe(Ne-foraylworpholine)y J[Fe(C0) ) ox

[Po(morpholine ), [[FPey (C0),, | deperding on the reasiien




gopditiong. W-Lowmylmorpholine and irvon penbacarbonyl whamn

rofluxed in benzens give |[Pe(l-formylimerpholine ), l{ve,(C0) 41,

Dimethnyl- and dlethylformemide similarly glive

[Fe (H00.R)g [ Po,(C0)gq ] (R = HilMe, or WEL, ). 2,4-lubidine snd

Ly 2-0i{fepyridyd Jothylena give [Fe(2,4-lutidina), J[Pe, (00),5 ]

a1adl {F@{lgﬁw&i(Rmpywi&yl}@thyl@n@}3}EF@Q(Gﬂ}Raj?ﬂr@mp@@ﬁiV@iyo
d=FPiccline and dron penbacarbonyd when heated o BO” give

e { 4 ek a4 Fme (g 24 e e N
[Fo{d-picolina),}[Fo, (CO)y ] 2-Piccline and izon peniacerbonyl

when ircedisted ad 80° give [Pe(2-picoline), [fe, (C0), 1. The
letter compound is also formed, though slowly, by the uze of

- ‘}‘ Es P " »;
sridron dedecacarbonyl, 2-Pleolylemineg and iroen pentasarbenyl
when irradiated al refluvw temperature glve { e{Z-picolylmmin }

[fe, (C0), ]  Using suwitable conditions of weactions, 2-smino
pyridine, bis{dlethyitrismine) and beunnidins gilve respeseiively
[F@{eﬁ -w;?ﬁfxil@’@ VAN @ B o gh"*@g <QQ)N ]9 Eb’@{h”ﬁﬁ; (ﬂ ﬂ@hrhbifl“e od sl 1)? 1
[Fe, (C0)y ] and [Felbenziding}[Fe(c0), ] Wﬁ@P@Qﬁivglycﬁj

A numbsr 0f other F-basos heve heen tvrsated with iron

78 . . .
carbonyla and the products obitained ave listed bLelow.
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REACTTONS QN THE COMPIRX PR ('Y T4 W

MM

AND

5]

¢
3

TRON TETRACAREOWT I,

&MAGM

AT R A

Thisg work was started with & view %o

of the complex {0V, R = {H) obtalned f
tetracarbonyl enion, fivet map

was intendad

complex {IVs R = CGH, ). Some of

of one or nere carboenyl groups

iven atom by hetero-atowms o obigin 2,5

gyelliec compoundsy obther reagtions

ene or both me thoxy groups by treaitmen

Also, it was decided %o miudy the b

when irradisted in solution.

The reaction of the couwplex (IV,

phenyiphosphine was carried out with & hops

2, 5-dimathony-Ll-phenyiphosphole. Heating

reflog in petrolewm ether {b.p. 100-120°)

at 160-180" foxr 1 hr.gor without solvent
Aid noet foradsh any such compound. Hiabel

the Tovmation of L,2,3,4:%pentophenylphos

rencting the cemplex (XXIX) with dichlorop

889260

ortad by Reppe and Vs
to carey ouv several types of react

these involwed

«~disubsti
involved attampting
Howith nwoleaphilic

shaviour of

studying the chemistry

rom acetylene and ifron

4

ther. T

lena an bhis

gy e 5 ey P e
replstenony

the

by other ligands orx of the ring

tuted hatero
ko replace
reagentse

this compound

= OHy } with dichloro-

Ho obhtalanlog

the tyvo veachanisz at
Tor 4 hr. or in diglyms
o A o o ng, Y o JER L5, oty A7 A

130«3140% faz 1
t"' ) 70{7?

a% &l, hat reporied

sphole (AXXIV) by

anylphosphine at 1407,

Hitbel et al. described the formetion of tetracyloene and
petrapheny ibutediens ivon twicarbonyl {(KXIIL) by irradistion of
the benmens solubion of the complex {(AXIF). WHe such produat



appeavad to bhe Tormsd by ivradiation of benzene opr ethew
solution of the ccemplex {(IVy; R &fﬁﬁgg but its solution in
methyl alcohol geve an unaetable light pink coloured produst,
which showed matal covbonyl sbzorption imn the infraved spectrum.
Yolecular weight determination gave the formule CyH,FeQ,.

,.

Phis compound could possibly hawe the struciuvre (NNIV) sssigned

8,

e it on the basis of an n.m.r. spectrum {carbon tetrachloride).

2

It shows only #we peals,thet st 5.08°7 (singlet, relative
intenaity 1.6, protons 1 and ?)9and 6.137 (singlet, velstive

inktensity 6, methexy protons). The complex (IV, R = 0H, )

he__sFh "He

[ | T ek

Ph e
(CO)y
{Hxev)

{xxnv}

¥

reacted with phenylacetylene when heated vo reflux in
petroleun ether {b.p. 100=120°) to give Lgangt?ﬁphenv3bﬁm& 203
and only traces of & metal carbonyl coniteining compound showing
twe infrared active absorphions in that reglon. Wo conclusiong

gonld bhe drawn conoexning thia produat,



In o farther stedy of the complex {(IV, R CHy }o 11 wes
decided %o cee whather it would be possiblae to replacse one ow
mere carbonyl groups inm the complex by a cevbsus. When this
wgoxk was started, ne examples of the yeplacement of & carbonyl
group in a metal vexbonyl compound by & carbene hed been

Exd - -z ‘}‘8 - AN iy
dencribed, Later, Fischer % al wreported the Lirst csxrbens

somplex for which the streusbturs (XXXVI) has been suggesised.

Iin the prasent work, diphenyldiagomethans snd the complex

(¥, ® wgﬂn) wero irradiated in b@m&mn@ﬁh@pimg bhat diphenyl-
sarbeng, generated undey irredlationgwould weplace ens or mors
garbonyl groups., Two nitrogen conbaining metal cavbonyl
complexes could be dsclated, both showing metal carvhenyl
absorption in the infraved speebtrum. One of these, with mop.
LS5, d1d noet glve o good n.m.r, apectrum Shough this spectium

=

inddcated the presence of phenyl eand methoxy pirotons. The
Romowe spectrum (carbon tetrachloride) of the other compeund,
with mopo 14 4875 had peaks at 2,77 (deublet, relative intensity

10, aromstic proitons), 4.41 and 4.80 T (singlets, welotive

inbtenelities 0.6 and 0.8 wenpectively, olefinic protonm ), 6.L7
p I ! 9



"y
& &

and 6,377 {singlets, velative intensities 2.8 and 3.0 reapestively,
me thoxy protons ). Baged on this, it wounld be tempting Lo

assune thet the original complex (I¥, R = Gﬁa} haa not andergene
any fundemental chenge end that some nitrogen coniaining ligend
derived from diphsnyldiszome thane couwld have wveplaced one

carbonyl group. It would thus eppear that it might not be possible
o replace z carbonyl group by & carvbene uwudsy these coenditi émﬁﬂ
Ta carry ount facther study at this stage on these two complezes
obbained from the complex {1V, R » CH; ) wes not thought very
deslreble, for %twe mein reasonsg. One waa that Lt could be morsn
profitable 1o sitvdy the resstlon of ivon pantacerbonyl with
diphenyldiezsorsthane, and 1L complexes were formed, they wounld

probably be much simplery; secondly, 1t wes AiZficult to
% ¥ b o P

obbain the complex (IV, R = GH&} in reasonable yielde.
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)

REACTIONS OF DIAZOALXKANES AND AZINES WITH IRON CARBONYIS

~

The deccomposition of disszcalkanses by nickel carbhonyi
7
fing been degeribed by Schrauser ef al. The products
ohvalined suggest ths presence of cerbenes as inbtermedistes.
In the presencs of oxcess nlckel carboanyl, hetoues wers
X m&} -
formed. It was suggested that earbonylation of carvbanesg

cccunrs vie nlckel-csrbene complexss. Dissonium salis alag

regct readily with alckel coxbonyl and the main produets ars
&0 2@l

caxrborylic acids. Intermadinte Formation of nicksl)
carhenyl complernes wag assumed. Ivon pentacarbonyl snd

hrut ehromiuvm heynae

dicobalt ectacarbonyl Dekaved similexly,
: 8o
carbonyl and molybdenum hexacarbonyl wexe bhardly eifective.
I% thus seensnd that noe metel earbonyl contailning intermedistesn
had sobtuaally b@@n lsclated. in view of the weaction of
diphenyldinzomsthane with the complex (IV, R = Gﬁéjgwhiah had
yielded two siable metal carbonyl conteining compounds, it wag
desirable to caryy out the rveacgtions of soms of the dilascallkansa
with the irvon corbonyls under similar conditlons,
Diphenyldiagomnsthane and dvon pentacarbonyl on irvedistioan
in bengene did in fact affoxd two stable niftrogen containing
metal carbonyl cempounds, in sddition to bensophenonsz szine.
In orvdery te exclude the possibility of any of these compleomes

heing the complez of henzophenone azine, it was irvediated wiih

izon pentacsvrbonyl. No such complex was isolated from ithie



reaction. One of the complexes obitained from diphenyldissomethens
wae black and the other was orvange c¢oloursd. The blseck complex,

on decompornition with 1ithium aluminium hydri@aigaﬂa hensophenony

azine and o colourlese liguid which was wnot identified. Thease

o

resulis seemed %o indicate that benzophenocune azine was ons of the
ligands in this comnplex. In view of the failure to get o
gomplex fromr iren pentecarbonyl and benzophenone aging, and the

iseclation of the latter from the dscompesition of the blach

conplex obbteined from lron pentecarbonyl end diphenyldiazcmethanse,

fete

t was decided to trest beusophonons azgine with diidron sunsscarbony.
it wes in faelt possible to isclete a atoble complex from bamso-
rhenone asine and diivon eaneacarbonyl by refluxing thewm in
benzena., This will be discussed later, However, %this wag nob
tdentical with sibther of the two complexes obitalned from
diphenyldiascmethans. The black complex raferred %o above did
not give & good n.m.r. speacitrum, bubk this specirum nevertheless
indicated that only phenyl proltons were pregenit. I% was Soo
invelatile to obtain & mass spesctrum. It was not possible

to assign any structure based on asnalysis and the information
glven above., The orange complex referyed to sbove was notd
degraded, although the analogous compound obtained Trom di-
(p=tolyl} dinzomethens wes, and is described laler. The .- Fe

ppechium {hezmaflvorobensene ) of ithe orangs complex bad pouks




R
-3

&b Zaéﬁﬁf(multipletg relative intensity 20, arvomatic protons),
3.56 T (singlet, rvelative intensity 0.9, proton I or 2) and

)

[XXEVIL, R « Ph, wequires the ratio 20:lsl). The masw

4,247 {ginglet, relative intensibty 0.8, proton L ox

[

moasurenent of the ovenge coemplex gave 1%s molecular weight
as 670 end molesular formula as CuaHgoPe, M, 0p o There was

g successive less of six carbonyl groups (2 similar phenomens
ae 283

has been obusewrved by other workers and then s levge pesk
at 502, which covvesponded to Gpq M Fe,ll o The base peak al

-

180 corresponded to Ph,G=N, The majority of the rempining
frepgmente vere dewvived from this and one hydrogen i.s. 181

Belew 181, peaks wers the same as they occur in the decomposilion
of hvensophenons azine. Thus, the positive ilons corresponding

to the following mass numbemd mf@} and foxrmulae were identifiabls.

. ; veriouws fragmenis
1 i e N o By N
(‘-’5 2 ‘ﬁfﬂ % Ed @2}3 l‘q“g @5 :ﬁ,é&@ ¥ Gc‘?}‘ﬁ «H.E‘; E F@% 1343 - S

1bage poak!? 165 152




The vaxious Tragments maenitloned above are derivsd fvom

Taoogment 180 + 1H i.e. 181

29H e 181 «+ 2¥e
418 = 2 5 L8Y + Py
R NTIT oy
(EXXVIT)

Prom n.m.v. spoctium and mass spectivum L7 seeme that ihe opnngs

comploy conld be (FEXVILL. R = Fujo Tho analysis, howavar,

[

ﬁ; S i 2 R
T N HEL B T 0T
R ““RJ
(RAHVEIT)
434 net it 4o with this formulation.
!m<Pw%ﬂly1}m?UémmOhMFﬂﬂ and irxon penbacsrbonyl when
irredioted in benszene geve analoegovs complexes, one blsck and
the othew orange. OF many orgsnic compounds formed in this
reaction, only 4.4'=8lmethylbensophenone azine was ldentifled.
The orsnge complex was descompossed with 1ithive sluminium
hydride %o gilve s light yollew seolid; m.p. 121-122°; i%
shiowsd the presence of WH and €0 growps in the infrared
gpectrim. This compouvno has not yetv been ldentified. The
ReMe¥a 9PROLIUR {saxbon tebtwrachlorvide) of the orange comples

3

showad poaks et 377 fanltiplet, velative dntennity 16.8,
) AT (bread, vaslative inmienaity 0.7,

avomatic protons



29
s

proten 1 or 2), ,ogaﬁf{hxaadg relative intensity 1.0, proton
Loor 2) and st 7.7 {broad, multiplet, relstive intensity ii.
mathyl protonsg). Thua, this complex could be {(HARVILI;

R ow p=0H,Cu¥,~) - The analysis 41d net £it in with this
formuletion,

Phonyldiosems thane and ilron penitacarbonyl on irrvadistion
in bansens geve conly an uwsatable liguid complex shat showed
only twoe iofrared active sbeorpbticons inm the meital carbonyl
0RO In order o study the behaviour of dilazno tompounds
of thisn btype é&ntain&ng some functional growp, phenylbonsoyl.
diazomethone was drradiated wilth ivon pentacarbonyl. Ho metal
cavheryl complex was isolatad. Reastion of this diazo compeund
with dijirvon enneacarbdbonyld also did not give any complew, but
with txliren dedecasarbonyd a trace of an uwnstable complex wam
obhainad. The only ovgenle compound isolated in the purey
Torm in these reactions was identifled as bissbenzilketeszine,

Attenpitn to form the complexes from diphenylidiazomethane
and chromiuvm hazecarbonyl, nlselel tetracarbonyl or methyleyclo-
pantad leny lnanganese tricarbonyl wnder ilrvediation wers nad
suceassial,

It hes already been menbloned, dn connecvlon with ths
reaction of diphenyldisazomethane and iron pontacerbonyl, that

bengophsnens asine furnisbsd o atable ovange colouved vomplex



30

on raaétion with dilron enneacarbonyl. -This compound anelysed as
(benzophenone azine) Fe, (CO);. The mass measurement of this
gomplex gave ité molecular welght as 640 and moleculayr formuls

80 CypHyoPe, N, 05  The cracking patbern confirmed the presence
of two irén atoms end siz carbonyl grouvps. Thuag the positive
ions coxvesponding to the following mass numbers (m/e) and

formunlae ﬁ@re identifiable.

Ph
o , =600 . —_— <PhGN
640 ¥h %ﬁ N===0Ph,
3 ea
472
Fo
Ph Ph
Phm Nz 6 - | T,
%\Ph B Ph
Fe i " "
369 266

Tho second loss of 'PhCN’ counld be cither o8 benzonitrile oy

phenyl isoeyanido. Thuss



et i

el s Ph

N, ;
Ph ™ Ph {XaxEn)
The oracking patbtern thus seems to be consistent with

the formuiation (beuzophencuns azine) ?@ﬁ{GO)ﬁo The detailad

£l

bonding of & dilron hexscarboryl residue to bensophenens azine

s aly

corld conur in various weys, but one might give two sliternatire

le struetures {XLs W « Ph). in %he strueture (KL,

s
bey
h

@ = Ph} 3% ds besumed bhat four electwons of the Iligamd

e

B F E@;@h "“\\ //
e \

)
&
]

are deasted to both ivon trisarbonyl rasidves and in sbrucbura
((fb, R ~ Ph) an irvon-ivon bond iz envisaged.

g

dodt-Dimethylbenzophenone aging snd diiron enneacarbonyl

gave on anslegovs complox (X, ﬁw&puﬁﬁgﬂﬁﬁgﬁuaaampani@ﬁ Tar



4,4 ~dimethylbenzophonone. The n.m.»., spectrum (carbon
tetrachloride) of this complex showed peaks at 2,95 {singlet,
relative intensity 3.9, aromatic protons) and 7.63 F {singlet,
ralative intemsity ¥, methyl protous). In contrast, the f.m.¥.
spectrun {carbon tetrachloride) of 4,4°'-dimethylbonzophenons
azine showed & mulitiplet dn the zeglon of sromatsiec protons

and & doublet for methyl probons. This ir unexpected and

probably is due o the pressnce 0F stersolnomerie forme.
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REALLIONS OF ASCOEHIRNG AWD SUMSTTRUTED AZOBRNALKES WinH
JRON (&RHOEEE

It was of interesnt at this stege to tvy to Find out whothew
ik w@uim o posaible to fomm irvon carbonyl complewnes with ase
sompennds diffexent in type from diphenyldiasomethens, eog.
with asobensens. When this work was started no bremepition motal
carbonyl coaplexes coataining asobenzens ov svbatiituted ame.-

84
henzenos had ween reporied.King ef &&o have reported The formpe

tion of the complex (XLI) Ffrom p-enisyldiezonium tatrafluoro.

berabte and cyelopsnitadionylwelybdenun tricerbonyl sodium.

co
L, O ”fj; J\ e ﬂ@m% jﬂf N
W?a/ WMW

€O

{zn1)

In this counection, ascohansens and lron pentacarbonyl
were irredisted in bhenzene. A wed bhyown nitrogen conteining
matal carbonyl compound was dsolated, which spalysed for
(srmovenmens ) Fe, (60)y . There wers two mmin objsciions to thie
Torammlation, Pileatly, the infravred spectrum of this complex
showad absorpblion alt 5362 om. - indicating the prasence of an
N group in $he melsceunle. Sscondly, its degradstion with
Lithing aluninium hydride gave e-guninodipbenylanine and not

. 66 .
rachensens., Dubesk, a%. al. raportad the isolation

sy ey



Ky
24

af anobsnzene Trom the degradation of the compound (XLIT)

Lithiom slominium hydride, & fect indiceting theit it shonld be

popeilble o lscelate asmcbongens, 1L presernt iu the complex, by

P -
& }».T:.. '[I\J‘a_:: [;\ﬂcn-éu >
sl

i
hY
%\,'.‘:’.3.‘:\’.‘:.".'/ ‘ \é_m; L/
(fnrx)

this resction. It would thus seem that the skeleton of
o=aminodiphenylonine is praesend in the complex. The resuwlis

el the masg speotyum @un d bhe sumparigsed as followsye

e A=

~ AP L,
j e =Ee, i
Caath oPox 0 g (/ ‘L e Z56 7 Castlyofolly i
462 g‘ﬁﬁ, - J& 238 L
L. J BECH | ~ 27

C, 4 HyFol
211
0y By PR
221
(wrarn)



w6

H
o

"

Mo sisnificant 182 pesk corvesponded to fyee mzobenzene. The
el ]

gtructure of the complex obbained Tron ascbensens and iron

pentaonrbonyl could be nnvisaged as in {HLIV, R « H).

)"{L

7 A
935 \ y

U ’l) \ lr
e g *
i @3 R “’1’Lf’(" A3

Thio work wae then extended to include 4,4'-dlsubsbituied

ZODANSONAB. 4,4'-Dinathoxyasobenzens on frradistion with iran
vontacarbonyl furnished two meiel carbenyl compovnds. Oma of
them analysed as (dimethoxysszobenzens)Fe, (C0)y, showed abserpiion
at 5358 @mowi{wﬂjim the infroved apectius, and olearly correspondst
te (RLIV, B =« 00Ny ). The obther complex did mob show any WE
%b%a?ptiﬂk in the infraved apectrum, showed only twe metal carboenyl
ebeorpbions end analyssd es (dimethozmyasobe nsene ), Fe(00), .  This
wos nestly in egreemont with the rpesults of mass spectium. The
ness measurvement of this complex gave its molecular wsight as

594 end molecular foraunlas es Oy M, Fal, 040 The moleonlam
wolght of dimethoxyazobenzene is 242 which dees not ooour in the

spactrey, bui 240 dees, probably in She Torm indiecated below.




ITeotope wetlio measuvements showed that one ivoem was present in

the complex. Thue, the pondbive lons covweasoending to the following

maRs nesbers (m,ﬁ’@-) and formulise were idoniifiabla.
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Rased on infrored and mass epectral resulis, this complex
] b B

conld hawve the strueture (XIVIis ovr XLVib, R = Oeﬁé)o 16 would

be nocessary to degrade the complex with lithiunm aluminium

Y

{(X1Y1)

dewnteride to show the pressnce ofasigma bond batwesn the ivom

aten and the evometic nuclsus., The uwlirvaviolet® spectrs of

£
s

Avedimethoryasobonzens and the complex ars soe similar as to
puggeet the structuve (XIVIR,R = 0CH, ) an mows probable, i.e.,
varticipation of the lone pair of electwrons on s nitrogsn atom
in vonding %o the iron atom aseuws more llkely ithan the
partivipation of the smo growp in delocalissd bonding with
the iron.

4,4 =Dimsthylazchenssne and iron peatecsavbonyl on
irredietion geve two typos of complexss {HLIV, R = CH, and
RINE, B = SE%} asnslegons to these obtained from 4,4 -04imethoxy-

BHOVENEENS . Althowpgh it was nut pessible to get elemenial

[
r"?
¢



analysis for the complex (HIVI, R = CH,) on scoount of
fifficulty in purifying it, its infrered apecivum was closely
gimilar to thet of (TIVI, B = OCHﬁ)n Thus, the corresponding
structures are propesed for thess two complexes.
do4'=Nlmethylaosobenzens on treavment with diivon
smneacarbonyl at room temperature gave yet another type of
gonpplew in too poor yields to caryy out any chemical studies.

Tte mass spectium geve its molecular formunla as Gy, M, ,Fey, N, G, and

]
molecular weight as 030. This coniains three ivoen atomg and
ning cawbonyl groups. The eoracking pattern suggested that this

compler was of the seame Type as the o-sminodiphenylomine complem

i1

with o diiron hexscexbonyl wesidwe {XLIV, R = H). The complex
acouid bo (XIVIL), and the elemental enslysis, though not very

good, was peinbing towverds this. It wonld be interesting e

X

y&-ﬁf”@'m
4 \
/‘f; N

(00 (Xrvix)
see whebther i1t wonld be possikle to convert (XLIV, R = CE%) o
(XIWIX) by trestment with didxon ennaacarbonyl &t room

tenparature .



HEAGETONS OF SCHIFF BASES WITH IRON CARBONYIS

PRI R Bk AT AT

Tt would not be out of placse o mentlon here the reasons

roaction of iron corbomnyls with Schild

e L

whiech Led to the gtudy of the

bases. Frow prelimivery wesults on the mass specitrum of the

orange cemplex {(XXAVIIL, ® =~ Ph) from diphenyldiaznomethans

and ipon prasecarbonyl, it wes initially suggested tha

complex corveaponded o either the fermuletion (XIFII

{(XLIX), although thess were revised later. It wes Gecided 4o

e

RS

3N / "“‘“‘*‘“‘\ P =——‘\ /j %
’If \\ % / / \s{‘ s Y] ::\“

7N ¢ e«z“L\’iw(\/ P 1be (CO)y ({f \‘j’ CHeNH=— Y] Fe, (CUy
a — ' ’ "’52;

{RIVITEL) {(X5IX)

gonfira these suggestions by treating W-benzylidaneaniline wiith

Ty o
5

dijtron enmescarbonyl which could give the complex (RIVIILI

the replacement of two cavbonyl groups of the smnescarbonyl

by twe melecules of Nebenzylidenssnilins. Simllarly, benzaldehyde
phonylhydrasone could give the complexz (XLIX) by treatmant with

dilren ennsacerbonyl. Hoth ¥-beusylidenvaniline and benszaldehyde

phanylhydrazone 4id in fact react with dliron ennsacarbenyl in




43

benzene, in the former oase at room t@mp@rm%mxasaﬁd in the
latier cawé on warning., Weither of the two complexss thus
igolated ceorresponded te the orange @émplaﬁ (REXVITI, R = Ph)
cbtained ff@ﬁ diphenyldissone thane and iron ventasavbonyl. In
oach 0o, the elemental analysis suggested one molecule ef
ligand Joined on %o s diliromn hexecarbonyl residus. OFf throe
organic byproducte leoleted from the remction of K-benzylidens-
aniling with diiron ennsacazrbonyl, two wore J1dentifisd an
antiline and bensandliide. The resctlion of N-benzylidene-
eniline with dilvon enneacerhonyl was so smooth that 1% was
thought desirable %o extond the work on SHehiff base conplexes
and te study theilr chomiladtry.

W-Bonsylidensaniline and iven pontacarbomyl gave the same
gompler on drradiation. Roduetion of the complex with
Lithiun aluvainivm hydride gave N-benzyleoniline iandicstive
of the fact that N-hensylidens eniline was the ligend im
the complex. The complex did nob E@&@ﬂ with anhydrovs
ferric chloride im benzeone, but in obthyl algmﬁﬁl 8 white solid
was ileolated whose identity has noet yes boon sstablished,

Tho formulation (N-bensylidensaniline)Fe, (C0), for the complexz
rocoived confirmetion from 1%s wass spectium. The molesulsw
welicht was 461 and mess messurenont gove a moloculayr Tormulas

as G, pll PO, 0. The pesitive loms corpesponding to the

‘



following mass numbers {m/3) and formulae were identifimble.
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This work was then extendsd further te other Schiflf beees.
H=dMethylbenzylidonsaniline on txoatment with diiron snnea-
carvbonyl at voom temperabtnre gave two complexesy both of them

-

saensd to be of the type {Schilf bas @)WQ KQO)CO It wenld be

difficult ot this stage to $e¢ll what type of lsomers they



N
3%

H.
D
2

gounlbe. The twoe organic bpprodueis isolated were recogn
ag anililine and peteluanilide. Howewer, the complex isclated
in lapgor yilelds was subjected to lithium aluminive hydride
redustion and H-4-mothylbenzyleaniline iseolated, This was in
koeping with the fagt thelt U-d-methylibenzylidencaniline remained
opsentially wnchanged in the formation of its complex.
Likewise, N-debonsylidene=p-~toluidine gave an anslogovs comples,
Bince 1t was net coziain how the diivon hexacarbonyl
rogidue was linked %0 the Bohil¥ have, and whether ox aot both
phenyl ings were involved with the complex fommaticn, it was
decided %o use suvch Schiff bosss where one oy the other side

was aliphatic, Thug, the Uchiff base derived from bensaldehyde

and amethylaming, l.e. N-bensylldenemethylanine, was treated with

didivon enusacarbonyl at rocm vemperature in bensene. The
rescbion vent smoothly to give a compley analogous $o the onss
desoxibod earlier. On the other hand, the Bchiff best derived
Trom acetone and eaniling l.e. Nelsopropylldenesaniline, gave only
an vnatable liguid complex. Acetophenone anil also reacted
speothly with diiren enneacarxbonyl o furnish & stable complexn
of the typoe described above. Thin led %o the conclusion that,
for the formation of & astable cwmplmméth@ SBohiff base nust b
dorived from an srometle aldehyde or ketone, whereas the

smine conld be sromatie or aliphatic.




N

The n.m.r. specirus {carbon betrachloride) of the
conples obiained from scstophenone andl snd diiron
enneacarbonyl shoved peaks eb 2 45 7 {muitiplet, relative
Anbensity 8,70, avomatic probons), 5.65 v {quadruplet, relative

intengity 1, methylene proton) and 8.8 7 (doublet, velstive

intensity 3, methyl protons). Thia would suggesat loss ol ons
phenyl proton {thewre balng ome on the caxbom atew cerrying &

mathyl proup, while there was none in the scgtophesons anil) and
g proheble & -bond bedween the phenyl ving snd the izon ston
The poseibility of Jf-bonding Letwzen the beozevs ring and an

degn atom eon

5

Aimost cortelnly be ruled ond as the aromaitio pro
show mlignais at their normal position. Based on this n.om.x.
spectrum and the mass spectrum on the smalogous complex

obtained from H-benaylidenssniline, the stwvueture {Li: R = H,

R! = Ph and RY® = Ph and B « Of, } iz proposed for fthe

Ao e Y
LA

T ons




acovophencne anil complesx, although it leaves ene of the two
iron atoms shoxrdt of two slestrons. The n.m.r. spactes of
othar Schilf base complexes ave given in the %able and

shoy cen be explained on the hasis of the structure (LI).
Henoo, anologous sirucetures sre propesed for these conplezes.

Guito a lot of further orperimental evidence would be

needed before the suggesied structure (LI} for Schiff bsas
complexss con be fully substentisted., For example, im all
capen o loss of proton from epn owtho pesiition of bemzons ving
hes boon assumed. Although thisg i most Likely te be the
casg, it nevertheless becomee desiwvable %o earry out reantlion

o>

with the Schiff bose derived from an aromatie sldehyde er ketouns
whare the two opthe positions on the bengens ring are bloghed.
Follure to cbbadn spy complex in this case nesd not be only

on account of non-avallsgbility of an ortheo position on Hthe
bonzeng L 2., but wight be because of stexic Tactors. It would

bo more prefitable to carry out lithium sluminlium deuteride

degradations on some of these complexes and bry to deltermine

s
oy
@
a«-&
2
2
(R
G“"

tion where the deulberium eniors. Although this wonld
solve the problenm pertially, complets X-vay analysis wonld be
necessary Lo glve an unasbigvous sitructurs. On the basis of
the avallable esvidexncs, & completely retiocnal structuwe ig

aifficuls to offery the proposed strusture hes alveady been

disoungaed.,
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MISCELLANGCUS REACTT ON

26
King et sl. weported that the yesctions of trilron

AP, ot &

dodaecacarvenyl and 1,%,3-trinethyleyclopropene glvee o complex

.
A

for which two alternative structures (LIle, LIIh wore offeved.

Niphenylketene boing the dxradistion product of phenylbonsoyle

dlanonethana, 1t conld heave been expscted that the irradiati

CcH, b CH.
B & E i C([L %’ 2
03\ /;// g \\“‘\ HEw o [’ Y

-G | <
/ \l\\ o | ;
"‘*3@ \‘0 s ﬂ(L#/ ? \@
au IJ
6‘4@.@@)‘;‘; Fe (L0}, 3
() (v}

(LIT)

)

the latver with ivon p@nt&@nrw@nvl would gilve @& keteng complex

I% hes beon mentlonsd earlier that the weaction of phenyl
bensoyidissonsthane with iron carbonyls did mot glve any

Complax. SurgrxsEmylyg the drradiation of diphenylilketene

&l

ith ivon pentacarbonyl gave & stable complex, which,uulike
. . .. b6

the ketene gsomplex reported by King, 6dd not show any

abgorption in the kotonie carhonyl reglom in 4%s infraved

spectzim, ILhe reduotion with Lithiun aluminium hydeide

geve & colourless ligulds; dte dinfraved spectrum was simlilew

%Qpbmt not ddentical ulmh thome of diphenylmethane and
1, i=ddphenylethane. ©he zoss spectrun of tha compleow gave

3

molegular formule as Gp, B ,Fe, Oy and ehowed the presence of

o



a

two iron atoms and eight carbonyl groups. The A.Mm.7. spooiium
{serbon tetrachloride) showed & puak at 2,78 T (singlet, phenyl
protens ), auggeshing the presense of pr@t@ﬁﬁ of only one type.
1% would thws be diffleult to sccount for the two moxe protons
puggested by the mass spectrum. I these twe protons are
pesuned not to be present them the structurs (LITD forx the

Aiphenylketens cemploex comldd be possible.

[0 - x{.-:’hﬁ\a
S b
N (,sn,/ "
9‘};‘/ (Ey
’{IV”'
(G e Fo (O
(LIZT)

The dieamo compounds of the $ype obthex than those alreedy
dsacwibed wore also treated with elthsy iron pentacerbhonyl
voder ireadistion or with diizon ennsecarbonyl with a view Ho
foraing theiyr complexes. In most cases, the complezes formed
wore oltheyr unstoble or formad in vexry pooy yields, insuffisciond
for any Turther gbudy. Dimzosyclopentadions and iron
pentrearbonyl on drvadistion in bensene gave an unstable
liguid complex which shovwed both terminal and bridging netal

carbonyl absorptlons in the infrared spectrus, Dissofluwerene




in a ginilax waa@ﬁi@mbg&V@ & 80lid complex, highly unstable in
solution, but atable in the diry sondlsion, Thiz slso showed
both Serninsl and bridging metal carbonyl absorpilons in the
infrared spectrum. The weactlon of diesofivorens with diizon
enpeacarbonyl gave twoe metal carbonyl compounds; roune of thase
showed bridging carbonyl groups in the infrarsd spectzum,

Diethyl ssodicsrbexyliate gave only diethyl hydrazine

ddcarboxylate when lrradisted with iron pentacarbonyl o

trested with diirvon ennescarbonyl., PTotrametlyl-2«-3stwasene
when irradisted with irvon pentacarbonyl gave a oolid complex

-

and when treated with didron enneacarbonyl it gave an unateble
Liguid complex.

Attenpts to form complexes fwem fluwovene and fluorenonsg
by irradistion with dron pentecarbonyl were not succesaful.
Tetraphenylethylene did not react when irredisted wiith lron

pentacerbonyl or trested with ddivon enneacarbvonyl.
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Gounerald Bzperimental Proceduraes

Meltineg Pointsi~ These weres dotormivned on a Gallenkaep

melticg point apparabtus and ave wncorrected. Melting poliunds
of all crgavonetsliic compounds wverse determiped in evacuanied
sealed capillaries,

Nl B, Spectipas- Thess ware measursd on a Perkin-Blmez 40 MAC

Spectromater,

B oy g s 11 v 2 aey A o YT Yl T N 1 by 3
Hass Specirat- These were datermined by Ve, R.I1. Reed and
axh

AR DR s i RT3 2 AT *

-
: * 3

Me. F, Proston on an ARL-HN539 double focussivg instrument,

Reagpanbs e

B N L ek

&

1. Uniess otherwise sitated, petwoleum eother used was the
fraction of b,p, 60-8 “,

2, AL reacvions lnvolving organometallic compounds were
carvied out under an atmosphere of nitrogen, which had
been deoxypenaited with Fleser®s soluntion and dried with
concentrated sulphuric acld,

3o All reoactions wewe ﬂarfﬁ@ﬁ out in sodlup-dried solvenis

4, Unless otherwise stated, chromaptographies were carvied

g

out on neutral alumina (activity L). To prepare this,
alumina {8parce Grade #) was keph ander othyl acetate fox
two days, filtered, washed with nebhyl aleolol and thon

rapeatedly with water. It was then dried in an oven et

I

'Y

1607 for now less than B he, Oxdivary alumine uzoed refors

to alnmina {(Spence Grade W) expesed for gpeocified mmmbar

of houws,



5. Molecunlor wveight deteralnations were carried oub
eryoseopically in bsozone solubliong

ireradiation Techniong ¢= The Irradiations were ¢arried out

in an annular apparatns baving a capacity of 650 wl. or
1500 mi., The 500 vwabt medium ProssBre RMEXCUPry are lamp
(Hanovia S09/12) was Rept in o wvater=cooled quartz down tube
and this was imeorsed in an ouiter glass jeacked, conbalning
the reactants in the dosired solvemt. Nibtrogen was passed

ad drradiation carriced oub

&2

through the reaction mizbtuve

unbtil there wos some vigibleo chang

£3
o

won

&

-

Unless othervise stated, ylelds of the products ebleined

were based on unrecovered mebtsal carbonyl.
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REACTIONS ON PHE COMPLEY FROM ACETYLEUR AND TRON TATRACARBONYI, ABEOH

Atbtewphs o propare &,9-Binethoxy-l-phenviphosphole by tha

eopctlion of the dimethyl etheyr of the Complox sbbtalned from

Aeetylene and Tron Tetwacarbonyl Anion with Dicklorephanwle

phosphine.

(2l The cnmplaxﬁ {G:5 8o, 0.0002 molso}) and dichlorophanyl-
phosphine (0.5 #,, 0.0087 molae} were refluxed in petroleum
wther (bepa iaﬂmiaﬂﬂg 100 mil,) for & hw., Phe vreaction
rinture was iltered, the selvent evaporstod nudar reducod
prassure and the regidue chromatopgrapbed onm alunina in
bongene te give only unchanged complex (0.2 go, 40% recoveryj.

A

(b The mmmpiayj (0,5 Boy

0., 0012 nmoie) and dichlorophenyl-
phogphine (1 g, 0.0083 mole) wore stirrved in diglyme (40 mi.)
2k 180-190° for I he. There was vigovous reaction at this
temperature and a solid was thrown out, Thisg davk browa
selid was inscoluble in all organie solvents and did not
nalt <£ 280%, The filtrvate vas @vapmééﬁgd under reducad
pressuve and the rosiduoe loft was insoluble in ovganic solvenbs.

{c) The eomPZQﬁﬁ (0.5 Boy 00012 mola) and dichlorophenyle
phosphine €2 g., 0.011 wole) ware heated gt 130 2407
for i1 by, BExcees dichlovephenylphosphine was evaporated
under reduced pressure, The residune was chromatoegraphed on

alvnine in bonzeno to give wnchanged complen (0.2 g., 406

PECOVOTY S o



A5

Treadiation of the dimethyl other of the Complex obitained from

Aeotylens aud Iron Tebrecarbonyl Anion,

{a) The cémpl@xﬁ (1 g, 0,0025 mole) dissolved iu ethew
{500 ml.) was irradiated for % hr, The reaction mixbture
was filtered and the solvend svaporated under reduced preasura,
Chromatography of the residve in benzens on alumins
furnished only unchanged coupleox (0,67 g., 7% recoveryl.
(b)) The couplex €1 g., 0.0025 mole) dissolved in nobhyl
sloohol (900 ml,} wag irradiated for ¥ hr. The solntion
was TFildtered and the sclvent evaporated under reduced
pressure. The majer part of the residue left behind was
inseluble in most organic solvenbts. The benzens soluble
porbion of the regldue was chromatoegraphed on alumina to give:
{12 The unchanged complexn {1,399 m., 3% recvery, aluted
with benzens,
{2} An almost colourless product (0,085 g,) eluted with
chloroform, This could be sublimed st 65-70" at 0.1 wm,
o pive Light pink crystelline product, mop. Eﬁhwﬁﬂg it
pegrnpesed complately in two days even nnder a nitrogon
abmoaphera, (Pound: C,48.63 H,53.85 M., 252,20,

=i MO-0)

}?mmw {EQC1¢) 2045, 1988 and 1880 cmo
WHoMoR, (C“uﬁ) 5,007 {singlet, relative intensity 1.6) and

6,13 7T {singlot, rolative imtensity 6).



‘ﬁ".’!Q

w e

Resction of whe dimethyl ether of the Complox obieined Trom

Acetylens and Iren Tebracerbonyli Anion with Phenylacatylens.

Phe @Omplea {2 ga, 0,005 mole) and phenylacebylens

(& gy 0.04 mole) were refluzed in petroleun other (B.po

. 3 4 . . N
Q017 0{} (120 nl,) for & hr, Yhe reaction miziture was

filtered and the solvent evaporvated under raducad prossura,

The

0%

minimum apount of o mixtura

e

rasidue was dissolvad in a

pebroloun othev-benwens (2:1) and chromatographad on

alumina o give!

°,

A mixmtere of products eluted wiih petroleum glbor-hensens
{2:1}, Rechromatograpby in pebroleum other on alumina gave

unchangad ecwplex {3 5., 50% recovery), phenylacetyleneo
{3 g., 5% recovery) and 1,2.4-tripheunyibenzene (0,205 Bol.
A mixbure of products eluted with chiloroform, ol which a

mebtal carbonyl compound (9 mg.), mep. 240 do could bo sublimed

out at 1 Omﬁéﬂ at 0,1 mm, } s (ﬁH,iﬁ} 2004 and 2057 amumi
L+ g‘;',.t::

"

{Mﬂmﬁ}u The residue did not show any metal carbonyl absorp=

tion in the infrared spectyun and was not studied,

Reaction of the dimethyl ethey of %he Complex obtained from

Ace

~ £l

bylene and Tron Tetracarbonyh Anlen with Diphenvldiagze-

nathane under irradia

A

GO0,

. a7 : . %
Diphenyldizzonethane (4 g, 0,02 mole) and the complex

{4 o, V.01 wolo) were irradiated in benmene (400 wi.)



B

For % her. The reaction mizture was Lfiltered and the solvent
distilled under reduced pressurs. The vesidue was chromato-
graphed in petwoleunm ether on alumina. Thove ware no fewer than
ten bands on the column, Thug,

{1} A colourless solid (0,22 g.) was eluted with petroleum ethewr.

rystaliisation from petroleum obthor gave crystals, mo.po iﬁﬁmﬂgﬂ

(2} &n exwitremely conplicated miviure of products (3.8 g.) eluted

with poetroleum ebher, Sublimation upto 100% at 0,02 mm.
gave a uumber of small fracticws that wove relectod. The
residue left behind gave,on crystellization frow peiroleus
ether, two compoundss
(3} A red crystalline compound (0.3 g.0, Wole 148Y ( Founds
O, S3.48 3.5,
Eymaxa {ECL) =a %#aaﬂ band at 1900-202¢ ., 2032 and 2074 @mewl

{MC=0)

W.MoRo (CCL,) 2.7 T (dowblet, velative imiensity 10,
sromatic orotens), 4.40 and 4,80 T(singlets,
relative intensities 0.6 and 0.8 rospechively,

ic protons), 6,17 and 6.377(singlets, relative

intensities 2.8 and 3.0 respectively, methoxny
PIOTONE )W
(1) Desp brown peedles (0,196 g.), Bep. 1570 (Povmds C,53.2:
H,3.6),

?5 _(HCL) 1923, 1949, 2000 and 2150 em. b o-0)




FEACTIONS OF DIAZOALKANES AND AZINES WITH TROM CARBORYI.L

i AN LAY

Reacbion of * Dipheayldiazomathans aad Yrown Ponbtocarbenyl

undeyr irradlation.

Diphenyldinzonethane 4 (13 go, 0.087 mole) and iron
pentacarbonyl {(13.4 g., 0,067 mole) were irradiated in benzone
{1300 wl,) for B bhr, The reaction wmixbure was Filltered and
the solvend evaporaved undeyr reduced pragsuve, The residue,

of benzene and dilubed wilth an

f"%

dissolived in the minioum volur

i3

equivalont velume of patwolewm other, was chromabographed on

alunina (4 he, deackbivated), The followling producis weve

abtalined,

L

(1) A mimdture of preducta {3.5 g.) elubted with petroloun ebhowr,
i+ L)

Thres types of orysitals could be seen - white, ovange,ond

Black, Rechromatopgraphy gave a wixture of orange end blach

products. They were separated by repeated crystallisation
from 9cnaonem®dny cchol which separated black produch

{0,858 go3, mcpa 17aY, loaving evange-product in zolmbion.
This orange preduct was then crystallised vepectedly Ivem

D

o iy et EI W s - KA . ooyt
engens-patroleun octher (0,28 g.), BepPa 167,

t«n’

Black cempound. (Fouuds C,52.43 H,2,9: B, 6,8},
e - e . =

tymax (¢ Cé;) 2010, 2033 and 205% em, — and

wo

(BE1) 1985, 1998, 2007, 2052 and £058 eme ® (MG-0)

[P

Orange compound. {Feund: C, S8,1; H,3.8; ¥, 8.4 ¢, %q”r@?wﬁu.
.ﬁ‘ .')

vt

)

Fmas,

CCE

'““i

.x—_-;;

rogquires © ";f 9y HoSa3s i‘ggﬁa:ﬁﬁﬁn
¢"~ LW # g4 -~ e o &‘1
} 82, 1298, 2038 and 20%2 om, and

. . |
£ e . P e e v #7 o8 B P "
(HOTY 1970, 1990, 2085 and 2067 an.” (MC-O)



LT
y 2idg

Mo B (Géﬁé) 2,857 (multiplet, reladive intewpsity
aromatic protens) 3.36 and 4,34 T{singlots,
relative intensities $.9 and 0.6 respectively, NH
DrOTORSES o

{2) 4 white s0Llid (3.1% g.) elubted with banzens=pebroleum
athoer {1:4). This was crystallised frem bonzens=
petroloum ether Ho give benuophenone azing, m.p. LIb6S,
undepraessed on adeixiove with an anthentisc gpacinei,

Reaction of Diphenyldiasometbane and Triiron Dodecacsrhonyl

o

fiphenyldiszomethane © {13 g., 0.087 mole} and driiron
dodocacarbonyl {12 g, 0,024 wole) were sbirred in honsene
{200 ml.) at ?0%5@ for & hr, The veschion sbarted ot 60°
with the rapid evolution of gas. The reaction wixbure was
filtered and thon worked up asg in the preceding experiment,
The yields oblained were, black compound (2 g.), orauge

compound (0.1 g.) and benzophenone azine (2.8 go).

Reaction of the Black Compound obtained from Diphenyidiazo-

mothane and Tron Penbecarbonyl with Ldthive sluminive Hvdride.

Phe compound (0% r.) digsolved in ether (30 ml.) and
tetrahydrofuran (20 wl,) waz added dropwise and with stirring
$o an ice-ecold suspension of lithism aluminien hydeide (0,096 g.)

in edthor {30 ml.)e Phe rescbion mivbture was stirrad ab this

temparature Lor 2 hy, Bxecase 1ithiva aluvminlum hydvride was



L5 1]
-

.

deeomposed by the addition of ethyl alcohol (5 mi.j. Tha

reactlion wizture was {iltered and the solvent avaporated
IRy T 1 yor The residne was chromabosraphod
under reduced pressure. The residue was chromatographed

in henzene-petroleun other (1:1) on alumina %o glve?

@

(1) A white solid {0,020 g.} eluted with ether. It was

crystallised from benzene-petvoleun ethey and the

o

peodnct obtainad had m.p. 1657, undeprassed on admlxiure

a3

with an avthentic specimen of henzophenons azive.

2

2) 4 colouriess ligeid {0.07 w.) eluted with athyl alochol,

Ty o

It was not identifi

Beaction of Diphenyidisseomebbane and Chyeomivm Hexavarbonyl

nnder irradiation.

ivhenyldianzsorethane o7 (&.3 g0, 0,022 mole) and
chroming hexacarbonyl (4 g., 0,018 wmele) were irradiated

in tebtvahydrofuran (500 mil,) for 5 hv. The roachion wiztnre
was filtered rapidly and the solwent--evaporatod at roow
tenparabure., There was extensive decompesition during this
time with the formation of light green molid that did not
dissolve in any organic solveni, Only $races of chiromium
hexacarbonyl could be sublimed from this residw

Reachbion of Diphenyidiazonethane and Hickel Tetracarbosyl

under irradiation,

3

=
K

piphonyl diazoneshans” b ey 0,02 nola) and nickel



3

tetracarbonyd (3.5 #., Q.02 wmole) were irrvadiastad ip benzens

(600 ml,} for 6 hr. There vas ewhtonsive decompesiticn. The

reaction mixture was Fillteved and the solvent evaporsted vnder
rodueed pressure, Chromategrephy of the regidus on sluminm in
bansens gave only benzophenone azlinge

N o

Beaction of Dipheanyldiazomethane with Melbylavel opentas

dienyimanganose Tricarbonyl upder ivradlation.

. . 8% o ey e - .
Diphenyldiazomethans (4 g, 0.02 wole) and mathyleyele=

o

h“u

peatadienyinangancee tricarbonyl (4.% 2., 0,02 wela} wors
irradiated in bonzmene {500 mil, ) for 5 hw, The vaaciion
minvture was filiered and the solvent evaporated under roduced
pressure, The residue was chromatograpbed to glive bensophenonc
azsing {0.25 o) and wnchonged mothylcyclepontadionyluanganeus

tricarbonyl (4.2 g., 91.1% recoveryld.

Reaction of Bi-{p-tolyl) diszomeothane and Iron Pentscsrbonyl

under Jreadiatlon.

o

. , 88 .
Di={p=30lyl) diazonethane {30 goy, 0,135 pole) and iren

21

penbacarbonyl (52,56 g., 0.268 mpolae) were irradiated in bspzene

f?4ﬂﬂ wlo) for & hr, The reaction mixnbture was €lltered thvrough

3 ]

Bieseiguhr and the selvent eveporated undsr reduced pregsure.

ligsed fvomn bonzene-petroleunm ethey Ho give

The residus was erystal
& Mdinethylbenzophenone azine (I1.1% pg.)., The residue obitained

on evaporation of the filtrate was dlssolved in benzene {50 mi,}



and pe’ am ether (100 nl.) and chromatographed on

alunina to give !

(1Y A mixture of orvange, black,and yellow compounds (4,07 .}
elnted with petroleun ether-henzene (9 ¢33}, Rechromaboe
graphy gave a black compound (1.6 g.} eluted with petroleum
ether, It was orystallised from elhere-potroloun sthew

&)

. , o . oy @F
(b.p. 40-60") and the product obitained had me.p. 158,

{Found: C,53.93 Hy3.3: M,7:05 091?99}0

=3

(CCZ,) 2018, 2042 and 2060 cm. — and

))ma:}{.:-
(HELY 1965, 1995, 2030 and 2050 owm, - {MC-0)
An orange compound {0,965 p.) was eluted with benzene-poirolewn
ebhar (1:20). It was nrystallisad from ether-potrolenm ether
G . . .
(bﬂp(b £§‘O"‘“50 ).;) mopo 165‘:’1653; (}?ﬁdtﬁf‘.d C & 139’ F{ "}q_); E’g 6 91/
iz,2 C. -H,
0,12, 5655078
Clh} 1985, 1998, 2040 and 2075 cime - and
"

Fe €£u6 roguires €, 59.5; H,4ol; W, ¥%.73 0,13.22.

v}

yﬁic‘:’l Xo
(EC1) 1955, 1970 with shoulders at 198% and 1998, 2037

o i
and 2072 cm. " (MC=0).

-
-

WMol (051&) 37 (multiplet, relative imtensity 16.8, avemati

Y
e

7

protons) 4.4 and 5,487 (broad, relative intensiities 0.7
and 1,0 respectively, NE protons) and 7.7 Y{broad
nultiplet, relative intensity 12, methyl protonsl.
{23 A yellow s01id (0,54 g.) eluted with benzone-petrolewm ether
1:1), This was rechromatographed in petreleun ethar on

n

eerdinary aluming {6 hr, deactivated) to give a yelle

,e.-»?

[N

oW so bl



60

gluted with benzene-petroleum ether (1:1). It was crystalliged

o
from petroleum ether; wm.p., 129=30". lLassaigne’s best Tow

-

nitrogesn was negative. (Founds €, 82,85; H,6.3).

.

{(3) A yellev s0lid (3.6 go) elubed with sther. Tt was sbown to

be 4,47-dimethylbenzophenone azine.

>
e
ot

A white 801id (0.63 g.) eluted with elhyl acetate, It was
rechromatograpkad in benzene on ordinary alumina {6 hro

deactivated) and eluvted with ethyl acetate, It was

3

. . o q @D
crystallised fronm benzeng=petrolevm sither, m.p. 217187,
Lazmgaigne’s besht for nitrogen was negative (Found: €,78,0¢
H,6.%5 Mo, 503).

==

Ve, (CCT,) 1700 cm,™™ (€O)
() A graylsh white s01lid (0.3 g.) eluted with methylene chloride,
It could wot be purified,
Probably, theve shounld be »o less than Twe more
organic compounds forwmed in this reaction as was svidenced

by the fractions of chromatogrephy. They were pot studied.

Reaction of the Orange Compound obtalned from Di-{p=telyl}

diazomethane and Iron Pontscarbonyl with Lithivm Aluminiam

Hydride.,

The compound (0.5 go, 00,0006 mole) dissolved in teives—

hydrofuran (20 ml,) was added dropwise and with stirring to an

..-

icg=cold suspeunsion of lithiwm siuvminiuvm hydeida (0,078 go,



0,002 moie) in fetrahydrofuran (20 mi.). The rsaction miziurae
was allowed %o stiv for 3 hy. at this temperature and excess
Lithium aluninium hydride was docomposed by the addition of athyl
acetate (10 mi,), The wreaction mixture was filtered and the
residue left on evaporation of the solvent under reduced prossurs
wasg chromatographad in peitvolieum ether on alumins {4 he.
deartivated) to gives

{1) A mizture of pale yellow oil and white zolid {0,017 m.).

It was erystallised from pebrolenn ebher %o give a molid
{0,007 8.3, WoPo 2??m§$o It was aot siudied,

" . o . . %] — .
A yallow s5lid (0,015 .0, Mopo 75=777, eluted with sthewr.

)
Fx4

Y

Wt
L C?

A Tipght yellow solid (0,050 g, ) eluted with ethyl ecetabe,

e

It wag crystallised Ffrowm ethyl acebate and petroleun ether,
- O 4o . o e o ..
raal?u ,ﬂ.fﬁlm?. (I”Ound? (ls;?’éoﬁf); Hg 6.};8; 1‘}9-&,006; 0“6()(3}5;
5 " =] -
YV (OO0, 3312 en. (WHY; 1675, 1700 cm. ib@}
L /120 £

Reaction of Phenyldiazomathane and Iron Pentacarvbounyl under

Jdrradiation.

thnyidiazom@thanﬁgg {1.96 g., 0.016 moie) and iron
pentacarbonyl (3,21 go, 0.016 mole} were irradiated in benzene
{(5%0 ml,) for % hr, The reactlon mizture was Liltered and the
plvent evaporated under reduced pressure. The unstable resldue
was Aissolved in the miasimun awount of peitroleunm ether—benzend

{1:1) and chromatographed on alunina (3 hr, deactiveted) teo give



¥t

(1) A miznture or zed ligquid and white s0lid (0.98 g.) eluted

with petroleum ether. Rechromatography on alumine (1 br,

Y
o))

deactivated) did not complately separaibe the white sol

Ao

The ifapure and uvastable red 1iquid (0.2 g.) thus geparated

showed netal carbeonyl sbaerpiion in the infrared speetrum,

=k (MCa))

Phauid) 1980 and 2053 om.
}?max@ {(1iguid) 1980 and 2053 om.
n 3 o o o. v = 3 -‘g
The white s6iid (0.1 mo) had mep. 120=37,
{22 B light broown unstable Ligquid (0,319 go) eluwbted with
potroloum ¢ &h er., %t was not studied furthewr,

-

Beastion of Pheayibenzovidiszowmetbave aund dlivon ennsscarbonyl

LA

Ph@mvihemmey?di&&@m@ahu&@*g (6 o, 0,027 mm&w\ and diiven

emneacarbonyl (10 g., 0.027 mole) were stivred in bonseve (300 mi,)

for 3 hy. The reaction mizture was filtered through kisselguhe

and the solvendt svaporated uwnder reduced pressure., The reasidue

wag dissolved in minimum veluwme of benzenee-petroleum other (Lsi)
and chromatographed on sluming to give?

(1) A migturs of thick gun and yellow solld sluted with bobzonse
potroloun ether (1:1)5 the gum disselved readily in ethow
loaving the selid (0,2 g.) behind. It was rechromstographed
in bonzene on orxdinary alumina (6 hr, deactivated) and
eryntallised from othyl acetate to give a erystaliine
witropen-convalning @amp@mnéﬁ Mo Po EQEmBQQ

Y {cﬂc43) 1668 em, (ce)

Yman.




3,

Molting point and infrarved evidence suggests thad the compound

B

\ .91 )
is bisebeuzillketazine (LidT m.p. 203 ),
{2} A wery thick 1liquid eluted with ethyl acetate was not shtudied,

Resetion of Phenyibenzoyidiasomethane and Triiron Dodecacarbonyi.

Pn@uv?b@nvov?alazomeuhana " {2 g., 0.009 wole) and trilron

dodacacarbonyl (1.9 g, 0,003 mole) were stirred in bevszens (200 ml.}

iy

80% for 5 hr, The reaction mizture was fillered, the Filtra

‘."-‘

evaporated to dryness under reduced pressure and the residee lefs

was chromatographed in benzene-petroleum ether (1L:1l) to give a

trace of an unstable metal carbopyl compound and Digebensilkebmzine.

Reaction of Phenylbenzoyldiazomethane and Irvon Peatacsrbongl uuder

irradiation,

Phenylban &jidx&éﬁmuch&nﬂ (A 8oy 0.018 mole) and iron
pentacarbonyl (3.5 g., 0,018 wmole) were ivradiated in benzene
(600 mi,) for 4 hr., The weaction mixture was filtered amnd the
golvent evaporated undey reduced pressurs., The residue was
chromatographed in benzene-peiroleum ethor (1:1) to give only

bis-benzilketarine,

Reaction of Beunwopheoone Asine and Tron Pentacarbonyd uwder irradis

Benzophenone azing (2,5 g., 00,0069 mole) and iron pentse
arbonyl (5 g., 0.025 mole) were irradiated in bYeunszene (400 wil.l
Por 8 hr. Thoe reaction nixture was filtered and the solvent

evaporated uudor raduced pressurs., The residue cu chronmategraphy



in benzene on alumina gave almost quaniitative recoveey of
benzophencne agzine,

Reaction of Benzophenone Asine and Diiven Ennescarbonyl

Bensophenone azine (4 g., 0,01 mole) and diiron ennea-
carbounyl (2 z., 0.00% mole) were stirred with heating to reflux
in benzene (200 wl,) for & hr, The veaction mixinre was filtered
throungh kieselpubhr and the selvent evaporated undeyr redncad

pressura, The petroleun ether soluble portion of Lthe regidus

9

was Chromatographed on alumina %o give

{1} An orange seiid (0,025 g., 0.7%) elubod with petroleum ether.

Rechromatography and crystallisation from petroleun ather gave
a erystallive product, mop. 140-141%, (Founds: C,e0.25; H, 3.3

H, &.53 0,15,1, CMQH soFa M0 voquirs C,60,0%; H,3.15;
Woé.4: 0,15,0).
Vi, (CCLy) 1988, 2035 and 2065 ome™ and
{(KC1) 1955, 1970, 1980, 2029 and 2065 ﬁmﬂbi (MC=0}
(2) Traces of organic compounds eluted subsequently ware noh
studiad,
The patroleum ether insoluble porticon wes chvomatographed
in benzens on alumina to glve unchanged benzophewvone szine
(3.5 go, B7.5% vrecoveryl.

The reaction of benszopheone aszine (4 g., 0,01 mole)

and excess diiren epneacarbonyl (8 g., 0,02 mole) under

]

]

jdentical conditions furnished the above compler (0.1 mol.



Reaetion of 4. 4'=-Dimethylbenzophenone Azine and Diivon

Fnneacarbonyl

4 4% =Dimethylbenzophenone azine {16 g., 0,038 mclia) and
diivon enneacarbonyl (28 g., 0,076 wole) were stirred in benzons
(300 ml,) at 60° for 6 hr, The reaction mimbure was bthen Filtered
and the =zolvent evaporsted under reduced pressure. The petroleun
ether soluble portion of the vesidue was chromatographad on
slumina to give:

(1Y An orange s011d (0,57 g., 2.8%; based on the awnowmd of
azine taken) elubed with petroleun ether, Rechromatography
and crystallisation from ether-patrolensm other (b.p. B0=b07)
yielded a crystalline product, m.p. 1780, (Pounds C,62.45
Ho3.9: Ho4,0%; 0. 13.5,C

HooFo, i} 20g requives C, 62,1 M4,

362 &

B,4,0: 0,13,8),

Vo, (CCL,) 1975, 2020 aud 2055 on.™" and
(KC1) 1960, 2008 and 2050 em, " (3C~0)

HoMoRo 2,937 (singlet, velative intensity 3.9, aromatic protoms).
7.63T (singlet, relabive imbensity 3, methyl probons).

(2) A vhite selid (0.73 g.) eluted with ethewr, It was rechro-

natographed in ether on alumina and crystsllised fxom peotrolenm

othar (b.p. &Omﬁﬁmﬁ to @ producht, Hope 1-2", Ti¢s infrared

spectrun wag superimposeble with that of an autheniic speciman

of 4, 4%=dinethylbensophencne,




The pairoleun ether Junsoluble portien of the residue
was chromatographed in benzens on alvmina to glve uachangsd

b 49 dinethylbenzophenone azive (11 g., 68,7% recovery).



REACTIONS OF AZOBENZEUE AND SUBSTITUTED AKQBENZENES WITH

LRON CARBONYLS

AN e A A IR IO DA PGy A T

Reaction of Azobenzene and Iron Pentocarbouyl under irradiabion.

Azobenzene (24 g., 0,13 mole) and iron pentacavbonyl
(5004 g., 0.25 mole) were irradiated in benzens (1400 ml.} Tor
42 hy, The reaction mixture was filteraed and the solvent
evaporated under reduced pressure, The residue was then chromato-
graphed on alumina to give:
(i) Unchanged azobenzens (21 g., 8%.%) elutsd with petzolcum
ether.
{R) A red-brown solid (2.1 £., 3.44%) eluted with petroleun
ether, Rechromatography and crystallisation from athere
petroleum ether furnished the crystalline producet, m.p.
163w16&00 (Found: C,47.0; H,2.1; K96°2°018H10F@2H296
requires C,46.8; HQZGE; N,6.1),

¥

mm’(ﬁhﬁ,ﬂ&amm- (WHY; 1985, 2035 and 2075 cm. ™" and

(KC13 1960, 1975, 1998, 2040 and 2072 Gmoml (MC=0).

P
.1
v
pg

A deep red solid (0,011 g.) eluted with benzene. It was
erystallised from pentane %o a product, m.p. L27- 9 It
did not smhow any metal cavbonyl abszorption in the infrared
spectrai,

{4) Traces of products eluted subsequently were not studiad,

Reaction of Azmobenzenc and Triivon Dodecacarbonyl.

Azobenzense {2 g,, 0.01% mole} and triiron dodecacarbonyl

(2 g., 0,004 mole) were heated to refluz with stirring in banzene



{200 ml,) For & hr., The reaction mizture was filltered and ths
solvent evaporated under reduced pressure. The residus wasg
chromatographed on alunina to give:

(1) Unchanged azobenzene (1.5 g., 75% recovery) sluited wiith
petrolenm ether.

{2) An impure brown solid eluited with petroleum ether. Rachroma-
tography and crystalliisation frow ether-petroleun ether gave
arystalline product (0,00 g, 2,18%), Iits meliing point
was uvndepressed on admninture with the complex obbtained from

azobenzene and iron pentacarboayl undser irradiation.

o
Wrd
a®

Tha products eluted subsequently in small amounts were
not studied,

Reaction of the Complex oblained from Azobengene and from

Peutacarbonyl with Lithiom Aluminium Hydride,

Phe complex (0.5 g., 0.001 mole) in ether (20 ml.) vas
added dropwise and with stirving to an ice~cold suspension of
lithivm aluninium hydride (0.2 g., 0,005 mole) in ether (30 mi.).
There was a vigorous reacition during additlion of the complen,
The reaction mixiture was stirred for 2 hr. at this temperaiure.
Bxcess lithium aiuminiuvn hydride was desiroyed by the addition
of ethyl alcohel (10 ml,), The reaction mixture was filtered,
the filtrate evaporated under reduced pressure and the residue was

chromatographed in petroleun ether on alumina to givae:
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(1) A light pink s0lid {0,048 g.) eluted with ether. It was
crystallised from petvoleum ether (b.p. 30807 to give
o=aminodiphenylanine, m.p. 7787, wndepressed on admixiure
with an authentic specimen,

{2) Traces of material, eluted before and afber the main producht
mentioned above, were not studied.

Prolysis of the Conplex obtained from Azobenzene and Irom

Pentacarbonyl,

The complex (0.1 g., 0.0002 mole) itaken in a sublimation
apparatus at 0,08 ma, was plunged into a metal bath at 200Y apa
kept at this btemperature for 75 mins. A pari of the complex
sublimed instanbtaneously, Both sublimate and the residue wers
chyomatographed in petvolsum ether on alumina to give unchanged
complex (0.070 g., 70% recoveryl). No other product was dsiected,

Reaction of Azobenzene with Methylcyclopentadisnyimanganaese

Tricarbonyl.

Azobenzene (2 g., 0.011 mole) and wethyleyclopentadienyl-
manganese tricsrbonyl (2.4 go., 0,011 mole) were ivradiated in
benzene (550 ml,) for 6 hr, The soluticn was filitered, the
solvent evaporated under reduced pressure and the residue was
chromatographed in petroleum ether on alumina to give both
azobenzene and methyleyclopentadienyinanganese btricarbonyl in

almost quantitative amounts.




Reaction of & 4%-Dimethoxyazobenzens and Tron Pentacarbonyl

under irradiation,

#9#3mDim@thoxyaZ@h@nzeﬂ@‘ {12 go, 0.049 moie) and irom
pentacarbonyl (19,5 g., 0.099 wcle) were irradiated in bhenzens
(1300 mi,) for 40 hr. The reaction mixture was filtered and the
soilvent evaporated under veduced pressure. The resgidae was
digsolved in benzene (200 ml.) and chromatographed on slumina
in petroleun ether to give:

(1) A deep browvn zolld contaminabed wiith 4,4%=dimethogy-
azobenzene and elunted with benzene-petroleum ether (1:13.
Mogt of the unchanged 4,4'-dimnsthoxyazobenzens was sublimed
at 90@ at 0.08 ma, and the residus chromatographed in
petrolennm ather on alumina. Repeated crystallisation from
petroleun ebher furnished crystalline material (0.05 g,
0.19%), mepo 170% d. (Pound: C,46,35; H,3,03 H,5,5.

ConH

5

Pe 1, 0g vequires C,46,0; H,2,7: H,5:.4),

20 1#

Vs, (cer,y 3358 or, (NH); 1972, 2022 and 2060 cm, — and

(ECLY 1965, 19?8 with a shoulder at 1992, 2023, 2040
and 2065 cm. (ﬁqu
{2) An impure deep red s01id eluted with benzena., Repeatod
chromatography in benzene-peitroleum ether (1:1) on aluvmina
and repeated crystallisation from benzene-petroleun ether
furnished red erystalline preduct (0.3 go, 0.50%), ®mapo

G

148,5-149° {Found: C,60,83 H,4,.5; K,9.4.C.,

}G"”S mﬁ# g ragqulire
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1

P

3.60.%3 Hobohy N, 0,40,
'\“’ . ¥ = ’ n:i‘ ¥ A
) CCL 070 and 2020 cm MC=0
f}maxu (cc 4) 1970 and 2 o A /
(33 A very complicated mixture of organic products {(1.59 Z.J
gluted with solvents of ivereasing polarvitiss. They were

not studied,

Reaction of 4 4%=Dimethylazobenzens and fron Pentacarbonyl uander

4”4“mDimethylazﬁb&ﬁz@ﬂega (% go, 0,019 mole) and iron
pentacarbonyl (7.46 g., 0,038 wole) weve irradisited in benzens
{600 ml,) fow 20 hr, The veaction mixbure was filtered and the
soivent evaporated under reduced pregsure, The residns was

disselved in benzene (150 nl,} and chromatographed on aluvming

(1) A mizture of products eluted with bemzene, PThe petroleun
ether soluble portion from this was chrowatographed omn
alumina to give:

{a) A deep brown solid (0.2 g., 2.2%) eluted with Lonzans-
petroleun ether {(1:12). Rechromabography and crystall-

-~

isation Tor poitroleum ether furnished the crystalline
product, m.p. 178%, (Founds C,48,95; H, 3,02 N,5,6-
Coglly fFoll.0p vequirves C,49,05 H,2:.95 W,5.7).

Vg, (CCLg) 3358 em. =t (wH); 1970, 2022 and 2060 wm. " (HC-D

{(b) 4 red 201id (0,05 go; 0.31 %) eluted with beuzens-peivoleum



3

ather (1:6), Rechromatography end crystallisation

from pentany gave a producht, m.p. Eé?mﬁﬁa It was not

possible to obbain this ﬁampmmmd in analytical purity,

}imaxc (C@?&) 1970 aad 2022 cm, (Muw0¥

(2} A white solid (0,165 g.) eluted with athyl zcetesta,
Rechromatography in sthev-ethyl acetate (4:1) on aluwmina

and crystallisation from ether-petwvoleum ethor gave erystellinpe

4§}

produch, m,pe 181-3%, (Found: C,80.3: H,B8.0: W,12.8).

.. (CHCL.) 3350, 3428 on, "™ (NR),

MaK

{3} A ved golid (0,027 go) eluted with ethyl acetate. 1%
erystallised from ethyl alcohol, m.p. 14567, b &8

Dimebthylazobonzens did mot dipress ils melting poini.

Reaction of 4 4'-Dimethylazobenzens and Diiron Enneacarbonyl

494”mDim@thylazabenz@mﬁgg {15 go, 0,071 mele} and diivon
enngscarbonyl (26 g., 0,071 mele) were stirred iz benzens (GO0 mi.)
at room temperature For 20 hw, The reaction mixture was fllteraed
bhrongh kieselguhy and the solvent evaporated under reduced prossurs-
The petroleum ether scluble poriion of the residus was chromeibo-
geaphed on aluming to give:
(1) 4 deep red solid (0.050 g., 0.16%) eluted with peircieum

ether. 1% was erystallised from petroleum ebher (h.p. 40-60Y)

o a product, m.po 1667, (Found: ColBob; Hy2:%: N,5.9:

0,23.8.C o5ily 4 Feslo00 vequires C,43.855 H,2.2, W,4.45; 0,22.9).

=]

. . . 1 ,
), (Gcﬁ:&&,) 1968, 1988, 2005, 2035 and 2050 om, ~ {MC=0)

< WAk
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(2} The produchs eluted subsequently in exbtremely small smountsn
make any Turther study lupossible,
The petroleum ether insoluble powrtion of the residue only
anchanged 4,4 «dinethylazobenzens (13 g., 86.6% racovery)

and some polymerie preduchs.



BEACTIONS OF hCﬁﬁFW BASES WITH THOW CARDONYLS

AAAAA

Beaction of W-Benzylidensauniiine with Diivon Enmescarhony

wao 935 . s mas
Haﬁ@nzylmd@n@aniizﬂe'“ (4 gop 0,002 mole) and diiron

eaneacarbonyl (8,27 g., 0,002 wole) were stirved in benzens
{200 ml,) at room temperature for 20 hr. The rveactlon miziure
was Viltered through kiegelguhr and the residue lefi afier thoe
evaporation of solvent uander rveduced pressure was chromatographed
in pebtroleun ether on alumine to give:
{1) A deop brown solid (1.7 g., 16.7% eluted withk peotroleoum ether,
It was rechromatographed and crystallised frow pelroleum sther
(‘b . bl Iy Q 3 = P "g q"@
oPo 30-407) to give deep brown crystals, mep. 82-82.5
{(Found: C,49,75 B, 2:.5; Wy 3.2.0. 0, . Fe, N0, requires C,49.5;
L8711l 72776
H 8.4 We3,0),

V.

o - o "'1 4
- (GCL&} 1980, 202% and 2065 cm, and

(KC1Y 1935, 1955, 1968 with a shoulder st 1980, 2010 and
2055 em. — (MC=0),
NoMoRe data ave reporited in the Appendim,
(2) A white molid (0,052 g.) eluled with ethyl acelate,
Crystallisation from sthyl acetate-petroleum ethar gave
white plates, m.p. 15905m16009 vedepressad on zdwizture with
an authentic sample of benzanilide. They had superimpossble
infrared spectra.
{3 4 mimture of liquids (L.14% g.) eluied with athyl scatate,

It was fractionally distilled to glve:
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(2} A colouriess liquid (0.454 g.), bop. 36 at 0.7 mm, I
iafrared spéstrum was superimpesable with thet of an
aunthentic specimen of aniline.

(b) 4 colourless liquid (0,161 g.), bops 56% ai 0.7 mm,
(Fround: C,74.93 H,7.2),

)ymaxe (1iquid) 1724 @momz {COd.

The thick brown liquid Jleft behind was not laveshigshael

Reaction of NeBenzvilideneaniline wlth Yron Pendacarbonyi uudar

-

N-Benzylideneaniline™ (& g., 0,022 mole) and iren

4,

n benrens

S
faly

pentacarbonyl (3 g., 0,045 molae) were irradiated

{500 mi,) for 15 hr. The reaction mixiur@ was filtered through

kieselgnhr and the residue left afber ramoval of the ssivent

under reduced pressure was chromategraphed in petroleum etheyw
on atumina Lo give:

(1) A deep brown solid (0,465 g., &.5%) eluted with petroloum
gther., I% was identical with the complex Formed Trom
N-benzylideneaniline end diiron enneacarhonyl.

{2) A mixture of two liquids (1.970 g.) as obtained in the
proceding experiment,

Formation of benzanilids was net detected in this

Casd,




Reaction of the Complex obitained from N-~-Henzviidenecsnlline and

Diiron Enneacarbonyl with Lithiunw Aluminium Hydride.

Tha complex (1 g., 0.002 mole) dissolved in tetrahydro-
furan {20 ml,) was added dropwise aund with stirriag te an lce-
cold suspension of 1ithium aluminium hydeide (0.16 g., 0.004 mole)
in tetrahydrofuran (50 nl.). Afber stirring the reaction mixiture
for 1 hy,, excess Lithium aluninium hydride was decomposed
by the addition of sthyl acetate (20 ml,). The reaction mixture
vas filiterved through kieselguhr and the regidwe left on evaporatio:

of the solvent under rveduced pressure was chromatographed in

SO

pebroleun ether on alumina %o give

(1) A trace of unchanged complex eluited with petroleun ather,

(2) A vhite solid (0,240 g.) eluted with pebroleum siher., This
vag erystallised from petvoleum ether (L.p. 40-60%) to give
Nebenzylaniline, m.p. 35”$ undepressed on adwizturs with an
authentic specimen., They had superimposable infrared spectra.

Reaction of the Complex obtained from NeRenzylideneaniline

and Diiron Fnveacarbonyl with Ferric Chloride,

(a) Tha complox {1 pg., 0.002 mole) dissolved in benzens
(30 nl, ) was added dropvwise and with slirering to o suspension af
anhydrous ferric chlovide (0.7 ., 0,004 mole} in bensene {50 ml.).
The reachbion mixture was stivred fow % hr., at room temperature

and filtered through kisselguhr, The residue loft on evaporation



of the Filitrate under reduced pressure was chrounategraphsd in
patroloun ether on alumine to give only unchanged complen (0.7 g,
P0% racoveryy.

(b} The complex (1 g., 0.002 mole) dissolved in ethyl
aleohol (40 mli,) was added dropwise and with stirrimg %o a
gsolubion of anhydrous ferric chloride (0,7 g., 0,004 mole) in
athyl alcohol (30 wmi.), The reaction mixbture was stirred ab
room temperature for 3 hr, and then at 60" for 3 hr, ¢ duriog
this time there was wvo visible change. The veaction mizbture
was Tiltered and the deep red gouny residea lefi on evaporation
of the golvent undey reduced pressuve did pot dissolve im
comnmof organic solvents, Ibs sclution in ethyl slechol was
filtered through alumina and the light Drown s0lid thus eluted
(0,250 go} was chromatographed in benzgane on alumina., 4 white
solid {0,220 g.) was e¢luted with benzene-e¢ther (&4:1), and this
on crystallisation from bonzena=petroleum ether had mop“-160mimo
(Found: C¢,82,0; H,6,17 9,6,5)
)

fﬁaxa
NOMORO{CECEEE 247 (mulsiplet) and 5,285V {singlet)| revtio 5:1].

(cei,) 1675 em.™ (CO),

Reaction of Nel-Mathyibengylideneaniline with Diiron Runeacarbomrl

y o & o ’i:" ' " v
Nmamﬁﬁthylbenmyl1&@3@&&1&3&@9 (4 go, 0,02 mole} and diivon
snnsacarbonyl (7.4 go., 0.02 mele) were stirred in benzems (200 mi.)

at roon temperature for 24 hr, The reaction mixture was filtered



through kieseiguhe and the filtrate evaperated under reduced
pressure, The residue thus obitrined was chromatographad in
petroeleun ether on aluminag to gives
(1} A deep brown solid (0,090 g., 0,92%) elubed with potroleun
athar. It was rechromaiographed and crystallised
‘from petroleun ebhor (bop. 30-40%) %o give deep brown
crystals, mep. 138-0%, ( Founds CoB0.05 H,28.79; 0,204,
H"ﬂcQPNGG reguires €,50,6; H,2.835 0,20.2).
(CCL,Y 1980, 2025 and 2065 ema "™ and

0

ygaxa
(KCL} 1945, 196% with s ghoulder abt 1980, 1995, 2010

o m:gt
and 2060 cn,.

{(HMC=0),

W.MoR. data are reported in the Appendisx,

{2) A second brown solid (0.V60 g., 7.%%) elubted with petroloum
gthar, I% was rechromstographed and crystallised from
petroleun ather (b.p. 50-40%) S give deep brown corystalline
maberial, wep. 127-127.5%, (Femads C,50.75 H,2.65 N,3.2;

DQZDonwE e, NQ5 requires C,%0,63 H,2,8; N,2,9%: 0,20,2},

oMy

Vgax, (CCLy) 3965, 2020 and 2060 em, " qud

(KC1) 1955, 1985, 2010-2015 and 2050 em. " (MC<0),
NoMoR. data are reported im the Appendix,

(3) Unchanged N-h-mebhylbenzylidencaniline (2.1 go, ~50%

recovery) elubted with benzmens,

(&) A pale yellow liguid {0,724 go) eluted with eothyl acebsda



o
Tt was distilled o give a colourless liquid (0,349 gol.
Its iunfrared specirum was superimposable with that of am
authenitic sample of aniline,
A part of the residus left afber distillabtlon crystallised

from ethyl acetate-petvoleum ether to give white crystalline

v G
g01id (0,015 guld, Mapa 1427,
\J . o], S =},
YV (CHCL.) 3432 em. ~ (WH)g 1735 em. — (CO).

A, 3

This evidence suggests that the compeound ig p-toluanilide.

ca 95 -0
{(Lit.”” w.p. 146%),

Reaction of the Second Complex obiained from W-t-Methvibonzyl-

ddensaniline and Diiron Epneacarbonyl with Lithium Aluminium

Hydride.

The complex (1 g., 0,002 nele) disselved in tetrabydrofuran
(20 ml,} was added dropwise and with stirring %o an ice-celd
suspension of lithium aluminivm hydeide (0,250 go, 0.006 mole) in
tetrahydrofuran (40 mil.). The reaction mixture was stirred for
1 he, at this temperature and for 1 hr. at room tenperaturs.
Excess lithinm aluminium hydride was decomposed by the dropuwise
addition of othyl acetate (20 mi,). The wvesction mixiure was
filteveld, sovant evaporvabed under reduced pressuve and the
rezidve chromatographed in petreleun ether on aluming to give:
(1Y Unchanpged complex (0,282 g,, 28,2% r&cov&rﬁ) eluted with

petroleum ether,
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{2) A white solid (0.135 g.) eluted with ether, It was
crystallised from petroleum ether (bop. 30=40°) %o &
s01id, Mop. 43=5°,

Ve, (GG, 3448 e, (WE).

Evidence From melting point and infraved specitrum suggests
that the compound ig Nel-methylbenzylaniline. (Li%¢96 WMo Po
42=45%3 ,

Reachion of ¥-Benzylidene-p-toluidine with Diiron Bunescarbonyl.

Nmmﬁnzyli&@n&wpmtoluidimeg& (& go, 0.02 mole) and diivon
enneacarbonyl (7.4 g., 0.02 mole) were siivred in bonzene

{200 ml.) at room femperabture for 24 hy. The reacticn mixtare

was then filtered through kieselguhr and the solvent evaporabed

under reduced pressure. Chromatography of the reszidue in pebroe
leun ether on glumina gave!

(1) A mavoon solid (1,610 g., 16.3%) eluted with petroleuw
ether. Rechromatography and crystallisation from petroleum
ether (bep. 40-60°) gave a crystalline product, wop. 99°,
{(Found: C,%0.6; H,3,05; OOQOaﬁocaaﬂlﬁﬁegmﬂ requires C,5%0,6;
H,2.8; 0,20.2),

y'mm (CCi,) 1980, 2028 and 2068 c:m@ml and
(KG1) 1935, 1960, 1980, 2020 apd 2060 eme ™ (HME=0).,
HoMoRo data are reported in the Appendiz.

(2) A mmber of orpganic compounds (1.469 g.) sluted with solvents

of increasing polarities were not studied.




Foae

Reacstion of WN-Benzmylidenemethylamine and Diiron Enuescarbouyi.s

H-Beng yzzdon@m&uhyﬁamjneg? (12 goy 0,10 mole) and diirvon
enneacarbonyl (58 g., 0,16 mole) were stirred im benzeno (600 ml.)
at room teumperabure for 24 hr, The reaction mixturs was Filiterad
through kieselgubr and the solvent evsporated under reduced
pressure, The petroleun ether scluble portion of the residue was
chromatographed on alumina to givesy
(i} A deep brown solid (L3.Y3 go, 54%: hased on unrecoverad

Sehiff bage) eluted with petroleuwn ether. Rechromatography
and crystaliisation fyom pebtrolevm ether (bep. 30-40" Y pave
crystalline product, m.p. 02=92.5%, (Founds Co82.25; H,2:35
H,3.55; 0,24,2.0 H9D9£HO~ requires C,42.1; H,2.3: H,3.5;:
Qo2holdo
Vo, (CCL) 1985, 2035 and 2075 cm,”™  and
(KC1) 1945, 1955, 1970 with a shoulder at 1980, 2025
and 2065 cmmm {MC=0J,
N.M.B. data are reporited in the Appendix.
(2) Organic byproducts (3.13 g.) when the column wag stripped
with methyl alecohol. They were wnot studled,

Reaction of N-Isopropylideneaniline with Diiron Buneacarbomyi

Nwiaopropyli@@neanilin@gg {4 go, 0.03 nolae) and diivon
enncacarbonyl (21.8 g., 0,06 mole) wers stirred in benzene (200 mi.,

at room tempergture for 8 hr, ALl diirvon enneacarbonyl had bean



consumed during this time and there was exiensive decomposition

of the reaction mixture., It was Liltered through kieselgubr and

the selvent digtilled under reduced pressure. Chromatography

of the unsbtable residue in petroleuwn ether on alumina gave:

(1) An uashbable ovange 1liquid (0.07 g.) eluted with petrolsun
ether, Ii wag not studied furiher.

(liquid) 1960, 2000and 2020 cm,™" (HC-0).

)
}?’mﬂ.ﬁg o
{2) Unchanged H-isopropylidereaniline (3.068 g., 5% recovary)
aluted with methylene chloride and identified by comparison
¢f its iufrared gpectrum with that of awn authentic specimey.

Reaction of Acebophanone Anil with Diiron Ennescarbonyi.

Acetophenone ani&gg {6 go, 0,03 mole) and diiron
ennoacarbonyl (22,4 g., 0,06 mole) were stirred in bonzens

{300 ml,) at room temperature for 24 hr, The reaction nixture

was filtered through kieselguhr and the solveant evaporated unday

reduced pressure., The residue was chromatographed in petroleum
ather on alumina to give!

{i} A maroon solid {2,165 g., 22.3%; based on unrecoversd
acatophenone anil) eluted with petroleunm ether. Rechromabos
graphy and crystallisation from ether-petroleum ether (b.p.
40=607) gave a crystalline producht, M.p. 129-30%, (Founds:

2,506,635 H, 3,05 No3.15 0,20.4.C §F@2N@6 raguires C,5%0.6:

ooty
H,2.85 N,2,95; 0,20.2).



Wmay (CCE@} 1990 with a shouldar at 2000, 2040 and

2080 em.™* and
(RC1} 1950, 1970, 1980, 2000, 2035 and 2075 (MC=0)
NoMoRo data are reported in the Appendix.
(2) The organic byproducts {3.28 g.) subsequently elubed wers

not studied,




MISCELLANBOUS REACTIONS

Reaction of Bengzaldehyde Phenylhydrazone with Diiroen

Enneacarbonyl .

Benzaldehyde ph@nylhydrazomﬁloa (16 go, 0.00 wmole)
and diiron enneacarbonyl (29,6 g., 0.08 mole) were stirred
in benzene (800 ml.) at 60% for 3 hr. and them at room
temperature overnight. The reaction mixture was filtered
through kieselguhr and the solvent evaporated under reduced
pressure. Petroleum ether and 2 irace of benzenag removed all
the coloured material from the residue and this was chromaio-
graphed in petroleum ether on glumina to give
{1) An orange solid elubted with petroleun ether<benzene (931).
Rechronatography and crystallisation from ether-petroleum
ether farnished crystalline product (0.740 go, 1.9%), Mmepo
117-8%. (Founds C,47.95 H,2.93 ¥,6,0; 0,20,3.C. 1, Fa 0
RS S N -
requires C,47.9; H,2,55; N,5.9; 0,20,2),

V (CC1,) 1980, 2030 and 2068 em,™ and

Mt

(KC1) 1945, 1955, 1970, 198%, 2015 and 2058 em,

(MC=0)

{2) 4 series of seven bands were eluted with solvents of increage
ing polarities. These products were in insufiiclent asmounis
for any study.

The peitroleum ether insoluble porition contained no

metal carbonyl derivatives and was not studied,
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Reaction of Diphenyviketene and fren Penbacarbonyl unmnder irradiastion,

Biph@nylkeﬁen&lom {9 g., 0,046 mole) and iren peunbacarbonyl
{18,396 g., 0,093 mole} were irradiated in bonsane (650 ni,) for
20 hw, The reaction mixbure waz filtared through kieselgubhe and
the solvent evaporated under veduced pressure. The residue was
chromatographed in benszene on alumina (6 hy, deackivated}. Re-
chromatography in petroleun ether=bauzene (10:1) and crystalli-
sation from ether afforded an orauge preduci, m.p. Isgw%@“

{Found: C,5L.4; Hy2.2; Ogﬁﬁogqﬂﬁwﬁ?pFeaﬁa requires C,50.0: K. 2.4

0,25:4).
i S =]
Mmaxa {Ccl&) 2010, 2058 and 2103 cn. and

- o o o
(KCL} 1990, 1980, 2002, 202% awd 2090 em, (MC=0) .
NOEOR“(CCIQ} 2,78 T (singlet, avomatic portonsd.
There vas extensive decomposgition of the complez on alumina
P P

{not doactivated) with consequent loss of the material.

Reaction of Diethyl Azodicarboxylate and Diivon Funeacarbonyl.

Diethyl asodicarbozylate (&4 g., 0.023 mole} and diiron

=

enpeacarbonyl (8.4 g., 0,023 mole) were stirrad in benzens (200 wml.)
at room temperature for 20 he. Actually, a deep blue zelid started
precipitating out almost iustantanoously when the reachtants were
brought together., The veaction mixture was filtered. This blue

solid was unstable, changing to brown in abeout 2 hr,: it did not

show wmetal carbonyl abscrptiong in the infrared spectrum., Th was



€n
€y

insoluble inm all organic solvents and was not studied furiber,
The filtrate was evaporated under reduced pressere and residve
chromatographed on alumina in henzene-petreleum other (9:21)

o give:

(1) Traces of colouriess liquids {0.090 g,) eluted with solvents

al

of increasging polarities,
(2) A white s50lid {0,040 g.) eluted with methylene chlowride,
It was crystallised from ethyl acetate-peivolecm ebher to
: )
a producht, m.p. 1297,
. w
J KCL) 3279 em,” ~ (NE
\y;n&;{g (KC1) 3279 o { Jo
bBvidence from its infrared spectrum and wmelting point
sugpests that the compound is diethyl hydrazine dicarbozylate.

E-OE mopﬁ 131\‘;&'}0

(Lit,
This experiment carried oul vnder irrvadiation yielded
the same products,

Reaction of Diazmccyclopentadiens and Tron Pentacarbonyl undar

irvadiation.

103 ¢

Diazocyclopentadiene 2oh 8., 0,020 mole) and ivoen

pentacarbonyl (5.1 g., 0.026 meole) were irradiated in heuzcns
{400 mi.) for 2 hr., The reaction mixture was rapidly Ffiltered
and the solvent evaporated under reduced pressure. Thare was

sxtensive deconposition during this time. The benzene sclubliae

portion of the residue vas apgain filtered and the solvent rapldly
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avaporateds the infraved spectrum of the unstable red oil thus
ieft behind showed both terminal and bridging metal carbonyl
absorption,
anxu (liquid) 2114, 2045 and 1976 cmoml (Terninal MC=0):

| 1792 cmaml (Bridging ¥MC<0),
An attempt to chromatograph it on aluminae in benzene resulted
in complede decomposition,

Reaciion of Diazcfluorens and Iron Pentacarbonyl under irvadiation.

80 (

Diagoiluorene 7 Boy 0,036 mole) and iron pentacarbonyl

o

14,5 goy 0,073 mole) were ivradiated in benuene (650 ml,) fow

24 hr., The reaction mixture was Filtered through kieselguhe and

the solvent evaporated under weduced pressure. The residue was

dissolved in benzene (150 ml.)} and chromatographed on aluming

{4 hr, deactivaied) in petroleum sther to give:

(1) 4 deep violet compound (0.518 g.) eluted with patroloum
ether. Quite a ot of it decompesed, Rechromatography
gave crystalline material (0,10 g.). Tt was rapidly
cryatallised from ethowepotwolenm ether 4o & product Wm.p.
146=7°. (Found: €,50.2; H,1,8; 0,25,6), It was fairly stable
in the dry state. It was later found. to be much‘mor@ stable in
carbon tetrachloride than in @fher or patroleun ether,

(cCi,) 2012, 2052 and 2088 em, ™ (Torminal MC-0);

&
) MK,
1840 cmcml {(Bridging MC=0),
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(&) 4 nunber of organic products eluted subsequently were nod
gtudied.

R@wctlmn of Diazofliuvorene and Diiron Eaneacarbonyi,

i 30 . ; - .
Dlazgfluar@neg (& goy 0,02 mole) and diiven euneacarbobyl
(19,2 8oy 004 mole) were stirred in benzens (200 wmi,) at
room temperature for 24 hr, There was a 1ittle unchanged diiron

i

Sxdy
B

literad and the solvent

fody

ennsacarbonyl, The reaction mixbture was
evapoerated under veduced pressure. AMGIition of petroleum athor
to the residue cansed precipitation of a deep red solid (1.0 g.}.
sparingly soluble in most organic solvenis., It was identified as
fluorevone azine by its meliing point and mixed meiting with an
anthentic sample. The peiveleun ethar soluble part was chromabo-
graphed on alumina in petroleum Giher o give |
{1) A deep violet solid {0,010 g.), rather shicky, eluted wiih
benzane-~petroloum ether (1:1). It did not meltl _{w }00@0
\P}r

o, CKCL) 1934, 1972, 2000, 2020 and 2040 e, ™ (MC=0),

{2) A deep red solid (0.350 g.) sluted with benzens=patroloum
ather (1:1), Rechromatography on alumina in banzenge
petroleun ether {(1:4) gave first a deap red compound (0,240 g.):
it was crystallised from ether-petroleuvm ether inte long nesdles,
MaPo 187-8°, Lassaigne's tast for nitrogen was negative and
it did not contaln any iron. This evidenca suggests that the
105

compound is bifluvorenylidens. (1it. MePo 490=1 “y. It

was followed by an orange solid (0,006 g.), elubed with benzonee
¥ Bols




patroleun cbher (ich}, I+ did aot mels 4 3007,

i “ TR # =~ g A 3- Py

LA (Ce1,) 1980, 2027 and 2062 om.  (MC=0),

HaX, +
{3) A yellow solid {0.20 g,) eluted with benzene. Rechromaio-
graphy ou ordinary alumine (& hr, deactivated) in henzens gave
* 3 3 g @ n

crystalline material, m.p. 92-3 , undepressed by an suwthentic

gampie of fluorenocne, Infrared gpectral comparison also sh

LOwed,
that thig wasg fluorenons,
(&) 4 deep red s0lid {0.50 g.) eluted with etherbenzene {1:9),

o . . .
MeDo 78", undepressed by zan avthentic specimen of Tluorenons
2 y ¥ p

Reaction of ”ntrmmethvsmamﬁ@ﬁra ene with Tron Pentacarbonyl

Petramethyl=2=tetra gene™ (10 Bep D074 mole) and ivoen
pentacarbonyl (14,6 g., 0,086 mole) were irradiasted in benzene
(550 mi, ) for 20 hr, Therve vas exbensive decomposition in the
reaction mixture, IV was rapidly filiered and ths selvent evaporatad
under reduced pressure. The residus, partly decomposed durivng this
time, was chromatgoraphed in petvoleun ether ouw aluwina. An
unstable light orange solid {(0.50 g.) eluted with peitroleum ethar,
Tt was rapidly crystallised from petroleum ether (b.p. 30=40%),
Mepo 115-16", T% appeared %o be stable in the dry state. {Found:
CoB38ely H,o3243 Ny7013 0,87.3)

W s (CC1,) 1940, 1950, 1970, 1985, 2005 and 2055 em, " (MC=0),
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Reaction of Tetrameithyl-g-tetrazene with Diiroen Lunescarbonyl

T@%ramethyleWt@trazanaiﬁg 4 gey 0,034 mole) and dliren
enneacarbonyl {(20.6 g., 0,056 mole) were stivrved in benzene
_(200 ml.) at room temperature for 20 hr, There was exbensive
deconposition in the reaction mixbure, It was rapidly filtered
through kieselguhy and the filtrate evaporated under reduced
pressure. The residue contalning conslderable amounts of
decopposed material was chromatographad in peiroleum ather on aloning
$o give a highly unstable orange Liquid (0,080 g.).
gﬁaxo {1iquid) 1972, 2016 and 2061 @mﬁui (MC=0)

Reaction of Fluorenone and Tron Pentacarbonyl under irrediablon.

Fivorenone (4 g., 0,022 mole) and iren pentacarbonyl
(4,4 go, 0,022 mole) wore irradiated in benzene (600 ml.) for
8 hr, The reaction mixture was filtered and the solwvent evap@?atéd
under reduced pressure, The residue was dissolved in benzene
{20 ml,} and petroleum ether (60 ml.) and chromatographed on
aluming in petroleum ether., A yellow solid (3.5 z., 8Y.5% recovery)
was eluted wiﬁh petroleunm ether and was shown to be unchanged

fluorenone by mixed melting point with authenii¢ sample.

Reaction of Muorene and Iron Penbacarbonyl undser irradiation

Finorene (4 g., 0,024 nmole) and irom pentacarbonyl (4.7 g.,
0,024 mole) wers irrvadiated in benzene (600 wl,) for 8 hr. There
was practically wo chavge in the ¢olour of the reasction mixtura.

It was Tiltered and the solvent evaporated under reduced prassure,



The infrarved spectynm of the vesidee was superimposable with
that of an authentic sample of filuveraene and the recovery was
quantitative.

Reaction of Petraphenyiethylons and Diiron Enveacarbonyl.
- i'&
@103

Tetraphenylethylen (4 go, 0,012 mole} and diiron
enncacarbonyl (4.4 go, 0,012 nole) wers heated %o reflux in benzene
{200 mi,) with stirying for 6 hwv, The reaction mixture was filtaraed
through hieselgubhr and the solvendt svaporated under reduced pressurg,
On addition of bhenzens to bthe residve, triiron dodecacarbonyl

(0.5 g.) was throvn out, It wvas £filtered and the saturated selution
of the filtrate was chromatographed in benuene on slumins, Uncherged

tetraphonylethylene (3.9 g., 95% recovery) was oluted with benzone.

Reaction of Tetraphenylethylene and Iron Penbscarbouyl under

irvadiation.

T@traphanyl&thyi@nelc? (4 gy 0,012 mole) and ivon pontas
carbonyl (4.7 g., 0.024 mole)-weve drradiated in benzens (500 ml,)
for 8 hr, The reaction mixture was filtered through kieselgubw
and the solvent evaporated uvnder redncad pressure. Chromabography
of the residua in benzewvne on alunina goave unchanged tetraphenyl-

ethylone in seariy quantitative amounts,



Reaction of NeGinnamylideneeniline with Diiron Baneacarbonyl.s

NmCinn&myliﬁ@n@&nilim@a&ﬁ {2 gop 0,009 mole) and dliron ennss-
ecarbanyl (B.5 g, 0,009 moele) wers ptirved in benzens {200 ml.)
at roon bempereature fox 24 he. The reactlon mixture wes
filterad through kieselguhr and the solvent evaporsited undew
reduced pressure. The vesidue was dissolved in the sinimum
yolune of o mixture of benzens-petvoleum sbher (1:1d) and chromaio-
graphed on slunine {4 hr. desctivated) to give

(1) A ved polid (1.58 go, 47.1% ; bused on anil taken), elubed
with benzons-petroleoun ether (lz4). Rechrouwstography and
crystallisstion from ether gave & product, m.p. 130-131°

(Fovnds €,62.15 Hp3.75p Npdo25 0pldel. G oM, ;FeN0O; wequires
Gob2.%5 HyBoB8p NpdoOp 0,23.8)

Voo (CCT,) 1965 with » showlder ab 1995, 2060 em.” (MG-0)

The structure glven below is analogous to that of
09
f=cinnanaldehydoliron tri@&rhmnyi and congistent with the
Bofle s Spechrum. he n.m.T. spectrum {carbon disulphide) shows
t?gzh

mﬂw””’ M \
|
Sy, I
\\ .f
CH®
|
h

A

B,
l{mp
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poalks ab 2,95 U {(multiplet, relstive intansity 10.6, aromatle
protons + probon A), 40,42 7 (sysmetwical quadruplet, relative
intensity 1, protom By Ji, ®% 3 of8y  Jya=.1 cfn), 6.72°T
{symmetrienl guadrupled, veletive intensity L, proton Gy

::;-:ﬁ 0. i [y QE‘ ﬁ:;ﬂ‘” Q.'. S . [+]
Jgg 2 901 0fay I, =100 efe)

(2) The cxgenic products (0.71 g.) eluted suvbzegeently wers

net studied.



AP PENDIX

SR 0T AR O6F 8 00§21 EIV GO U B LU



Infrared maxime for Irvom Cavbonyl Complexes from Azobengzene

ond Substituted Azobenzenes beiween 1666 cm,” and 2500 cm. "

fesrbon tetrachloride)

TR ETIEIATE A VSR TR AR RSV REL IR 2!

- R
/N

RO

(CQFe—Te(c0)s
Complex nax. (cm@ma)
R=H ' 1988, 20385 and 2075
R = (OCHs 1972, 2022 and 2060
i R = CHs 1970, 2022 and 2050

C@é“i@x -
P max. (cm. *)

R = OCHs 1970, 2020
R = CHs 1970, 2020
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Infrared Hawima for Iron Carbouyl Complexes of Schify Bagasm

- c,:v: - -‘.”:r:e: \ . ,
batwoaen 1666 o ) and 2500 ow, {carbon tetraphloride).

L
Prc e N\
01 e
R Nm&‘\\‘u*"" %"‘%, /EQ,
Sohdff Base Compleoxn —— Kﬂmwmgl

R'™ = R = Hy RY = Ph 1980, 202% and 200%
B = By R = Cﬁﬁg RY = Ph 1980, 2025 and 2065

{miner)
RV m Hg R = Cﬂﬁg R? = Ph 1665, 2020 and 2060

{major)
R % R w Hy BY = CgH,CHoop 1980, 2028 and 2068
R w B w Hy R = CHﬁ 1985, 203% and 2075
RP? = CH,y R = Hs R® o Ph 1990, 20007, 2040 and 2080
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SUMMARTY

£T23 SO 69 0 B2 40 G RGN 4 6

Soehiff Tbewes of arommtic aldohydes ond ketones srencd
with diiwron emnescarbonyl at room temperature glving complexe
with the molecular formule (buse) Feg (C0)g . Hzines snd
hydrazonen aiford analogous complexes. Schiff basges glve lo
yields ef the same complexes whem irradiated with iron penta-
aarbenyl, vwhereas azines do mot rosct under these conditlons.
Amobensemse reacts with irom pentacsarbouyl when irradiated %o
givo » metal eaxbonyl complex coervesponding to the formula
"{osobenzone )Pes (CO)g ', which im fact is @ derivetive af orthe
semldine; in addition to thip tyvpe, substituted azobenzeunes
#leoo glve products of the type (%%@b@mﬂ@m®}3W@(ﬂo)mu Reosotior
¢f szotoinene with diiron enmescarbonyl st roowm teuwperaiture gf
yot nanether type of complexn in extremwely low vield. The mess
ppectral end chemical degradation sand probable strucitures of
theae complexes are discussed.

Diphenyldlazomethane vrencts with irom pewntacarbonyl whon
irvadiated giving twe differendt types of complexes: 1te resot
with teiiron dodecacarbonyl gives predominantly one of theae.
L, L' =Ditolvidiazomethane alffords similar complexes, but
pheny ldiazomethane and phenylibenzeyidiazomethane give only
ungtnble products in low vields. The wost notable feature of

this work is that diphenyliketens, an ivvadiation product of




EiN

phenyibenzoyidiaronethane reacts gmoothly with iron pewrto-
carbonyl when 1lrradisted te give eomplex in Palwly high yilelc
Boasad on emalytical, wmass specsyal and chemical d@gwéd@ﬁi@@
work, possible struchuires sre proposed for these @@mpﬁ@m@mu
Diphonyidiazometivne does not react to glve any complemes whes
dwradinted with nlickel detracarbonyl, maﬁhylcyei@p@mﬁw@ﬁ@myiw
manganese tricarbonyl end chromivm hexacarbonyl.

. Teotroame thyl-2=-tetrasene rescte with lromn pentecarbonyl
when frradieated giving @ complex im low yield; its m@a@ﬁi@m
width diiron enneacarbonyl at reom temperature glves su unstalbl
Liguid complex. Diszoflunoyine affords two complexes im very
Row yields, on treatment with diiron emneacarbonyil and o Qi7fc
cempieon when 1lrradiated with {ren pentacarbonyils; the laltier
componnd shows both bridgimg swnd terwinal metal carbeayi
abgorpbtions in the infrared spocbrnm. Diasocyclopentndions
gives am unstable liguld compler when drradiated with dron
pantacarbonyl. No cowplexes awre formed from eothyl esodicarbon

late aad dvon pentacarbomyil or diivron enmeacarbonyl. Tu view

#

@f the imwﬁabiliﬁy and low yields of these complexesm, 4Lt s
mot hoes possible to carry cut any éh@mi@al work on thewm.
Hbbonpsa to Torm cowplexes from Fluowvene, fluorenone op
ﬁ@@@@pﬂ@%@l@thy&emg and dron pontascazbonyl by drradiatiom awe
ROt guacessiul.

[ixi]

Some reactions belbwveen the complex obbained Frem sceby i

and the iwom tetracarbouyl anion wnd the following wengonts




axre aaﬁriwd‘ou% in oxder to gtudy Tthe chemistry of thls wathew
interesting compound., Its reactivn with dlehlovophenylphosphisx
does ﬁct give any phosphole, When irradieted, it ylelds an
unstable cowplex. In order to geoe yhether it 1s possible to
roploee one oy more carbonyl gxoups by dphenylcarbone iﬁ i@
irradiated with diphe nyldiaszcwethone. No szuch reaction

ecourss instead two nitiv gon countadlning complexes awe abitained
Etn roaction with phenylacetyleme gives a metal complex in vewy
Llow yioeld. Although the study @f.ﬁh@@@ compounds i3 incomplet

some dats are presented om them,



