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1. REVIEWS ANTI 5OOr.S - 
The current state of research on soivated electrons has been discussed 

in a recent nine-chapter book [l j_ 

Reviews devoted at least in par: to heavier alkali metals included: 

- Uisiinguishing between concerted and nonconcerted reactions [2]_ 

- The acyloin condensation [3]_ 

- Annulation [4]_ 

- The Robinson annelation and related reactions [5]- 

- Pericyclic synthesis and study of select a-frames [6]_ 

- Name reactions in organosulfur chemistry [7j. 

- Metalloboranes derived from S3Hs-, and 69H14- ial. 

- Organic derivatives of niobium (V) and tantaium (V) [9]- 

- Silylation of organic compounds [lo]. 

- Organotin phosphines, arsines, stibines, and bismuthines [ll]- 

2. PHYSICAL ORGANIC CtiEXiSTRY 

Acidities of organic acids continued to be studied in 1976. Thus, the 

acidity constants of a large number of compounds ranqing from polynitrodiphenyl- 

amines to substituted fluorenes in DI.iSO-water have been determined using ioni- 

zation ratio measurements employing small amounts of base [12]. A determination 

of the equilibrium acidities of 2-, 2,7-, and 2,9-substituted fluorenes revealed 

that the effect of a second functional group, for example, cyanide, is substan- 

tially less than additive by 0.5-0.3 pK units [13]. Such results are ascribed 

to a resonance saturation effect even when the substituents are widely separated 

so that steric inhibition to resonance can not prevail. In the case of 9-thio- 

alkylfluorenes. 1, G = S. the order of acidities is t-Bus > i-PrS > EtS > XeS, 

the same as that found with sulfonyl (1, G = SO2) and alkyleethylene (1, G = CH2) 

substituents [14]. These results are in mrked contrast to 2 where the order 

of acidities is Me L Et > i-Pr > t-Flu. 
Annual Survey covering the year 197i see J.Organometal. 
133-X5. 
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A new method to determine ion pair equilibrium acidities has been described 

involving competition of two carbon acids for phenylsodium chelated by a diamine 

in hydrocarbon solvents [15]_ The procedure is thus less limited by the acidity 

of the solvent than earlier ones- 

The pKa of cyclopentadiene in water has been determined to be 16.0 by dis- 

solving the hydrocarbon in this solvent and ionizing it with sodium hydroxide 

[16]_ This value is compared to that of 16-65 established using cesium cyclo- 

hexylamide in cyclohexylasiine. The latter system was also employed to determine 

the equilibrium acidities of several fluorinated bicycloheptanes and bicyclooc- 

tanes [17]. Kinetic acidities of these hydrocarbons were also obtained using 

sodium methoxide catalyzed tritium exchange in methanol. 

Roth ffie thermodynamic and kinetic acidi ties of 3, 4 and 5 were determined 

in an effort to determine if the anion 6 

acidities of 3 suggest that 6 represents 

degree of aromatici ty is probably small - 

(a Q 

3 4 

from 3 is aromatic [la]. The enhanced 

a lOa-heteroaromatic system though the 

5 6 

That the cesium salt of 7 but not the cesiun salts of 9 and diphenylmethane 

react with hydrogen in cyclohexylamine has been taken as evidence that the acidi- 

ty of hydrogen is intermediate between 7 and 8 [19]_ It is suggested that the 
pKa of hydrogen is approximately 3i3. Similar results were obtained using potas- 

sium salts C233. 

Acidities have also been determined for d-heteroatomic monosubstituted 

acetylenes [21], certain phosphorus-containing compounds [22], and substituted 

r;-phenylsulfinylacetophenones [23f_ 
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A large number of papers were concerned with netalation or ionization of 

carbon-hydrogen bonds and the subsequent chemistry derived from this. Thus, 
seven fluoroethanes have been reacted with strong bases in the gas phase to 

afford products from elimination and proton transfer as determined by ion cy- 

clotron resonance [24]. The amount of proton transfer decreased relative to 

elimination as the base strength was decreased. 

Cycloheptatriene has been found to be the major product in tire reaction 

of 9 with potassium t-butoxide in DWSO or THF E25.1. Compounds lo-12 are pro- 

posed as intermediates in the process. Other products as well as related 
chemistry of a similar bicyclooctane are discussed. 

(X=Brg,Cl) 
10 11 12 

Deuierium labeling studies have been performed on bicyclic 13 to demon- 

strate that, upon treatment with potassium t-butoxide, the formation of 

fulvene 14 occurs via hexatriene 15 without skeletal rearrangement [26]. In 

a second paper, the pKa of 15 has been estimated as being approximately 40-41, 

slightly less than that of benzene E27]_ 

13 14 15 

The dehydrohalogenation of 16 by potassium t-butoxide has been reinvesti- 

gated and the structure of the product said to be 17 rather than the previous- 

ly suggested 18 1283. Also, a birdcage alcohol has been found to under-90 ring 

opening by this same base to a ketone with retention of configuration, not 

by the previously predicted inversion of configuration [29]. 
Cl 

16 17 ll3 

Topomerization between 19 and 20, formed by ring opening of cyclopropyl 

derivative 21, occurs via bond rotation through 22, not by ring closure to 

21 [301. This conclusion is supported by MIND0/3 and STO-3G calculations, 

absence of a metallic cation effect in the nmr spectra, and AG* values. Anion 

22 has been trapped with acenaphthene. Incidentally, isomerization of non- 

cyanide containing cyclopropanes 23 and 24 effected by potassium t-butoxide 

Ref- P 119 
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proceed via a protophil ic mechanism [31]. 
CN CN 

H H i i I 1 
H i-i At- H 

22 23 24 
A wide variety of 1,3-diarylpropenes have been converted to their anions 

(26,26) in liquid ammonia and studied as a function of X and Y by uv. proton 

nmr, ‘3 C nmr, and by kinetically controlled protonations with methanol or 

atnnonium chloride [32-341. it was found that contact ion pairs are not formed 

in ammonia and that the systems consisted of more 25 than 26. The barrier to 

rotation of a phenyl group, 10.9 kcal/mole, is virtually independent of ihe 

metal 1 ic cation. Protonation of such ions gives mixtures of olefins which can 

be correlated with the local charges on the benzylic positions_ 

Reduction of norbornadiene by sodium in amnonia-d3 and methanol-O-d at 

-33’ has led to the conclusion that intermediate carbanions in this system 

are best described asequilibrating anions 27 and 28 rather than nonclassical 

anion 29 [35]. Similar conclusions are reached in the case of the related 

benzonorbornene. 

27 28 I 29 

Several isomerization studies were described including the conversion of 

cis- to trans-dienoic esters by potassium t-butoxide/transition metals in HXPA 

[36], the equilibria between a.& and 2.u-unsaturated ketones [37], and between 

certain monoacetylenes [38] using potassium t-butoxide and dimsyl carbanion, 

respectively, and the conversion of acetylenic alcohols to alkyn-1-01s using 

potassium 3aminopropylamide [39,40]. The first [1,3] shifts of oxy-Cope sys- 
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terns occurring at room temperature were also discussed [41]. The process is 

illustrated by the rearrangement of 30 to 31. 

Ealkylation of SodioxanCheneunexpectedly gave alcohol 32 apparently via 

33 and 34 [42]. Related vinyl migrations were observed in the corresponding 

thioxantnene and N-methylacridine systems. 

32 

The first examples af skeletal rearrangements through honoenolizable methyl 

groups have now been reported [43]. The process is illustrated by the conver- 

sion of 35 to 37 via 36 effected by poiassium t-butoxide. In another study, 

camphor (3;3), 39, and 40 have been interconverted by the above base at 185-250” 

demonstrating that homoenolates can be formed even in the presence of enoliza- 

ble protons [44]. The interconversion of 39 and 40 shows that epimerization 

can be realized ac a homoenolic site _ Other examples are listed. 

The concentration of base and the choice of solvent have been shown to be 

critical in the Favorskii rearrangement of bronoketone 41 [45,46]. Thus, the 

use of 0.039 W sodium methoxide in DME gave only the Favorskii product 42 [45]. 

In contrast, the use of 0.089-0.1 M sodium methoxide in methanol afforded mostly 

[&] or exclusively [46] axial substitution product 43. Finally, the use of 
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2.2 and 2.0 M sodium methoxide in methanol seems contradictory since such con- 

centrations are said to afford mostly axial product 43 i45] and equitorial pro- 

duct 44 [46], respectively. Both papers describe similar chmeistry on other 

bmzmoketones . Additional papers in this area discuss the trapping of 2’-eno- 

lates in such reactions by molecular oxygen [47] and the mechanism of the con- 

version of I,l,l-trichloro-Z-penten-4-one to %chloro-2,4-pentadienoic acid 

effected by hydroxide ion [48]. 
0!4e 

41 43 

Asymmetric induction uas observed in the SGmmelet rearrangement Gf SUT- 

fonium salt (+)-45 to 46 and (+)_-47 [49]- 

CT 

WOJ ‘tHeSEt ‘CHSMe 

&3 

45 46 47 

The Sosrnelet-Hauser rearrangement of 48 to 49 has been effected by sodi- 

um amide [SO]. The related reaction of smaller ring system 50 proceeds simi- 

larly but in lower yield. 
fl CH+. / 

(CH215 
‘-a 

! 
/I 

\L 
\ 

\N’ 
.CH2 

Me 
I--. 

Me rfre 
cl- 

48 49 50 
Finally. in work related to the Smiles rearrangement. a rather remark- 

able solvent effect has been observed in the reaction of 51 with potassium 

t-butoxide [51]_ Thus. the use of t-butyl alcohol and THF results in the 

formation of 52 and 53, respectively. The choice of base in these reactions 

is also important. The existence of Spiro-complex 54 in the presence of 
poiasium t-butoxide has been demonstrated by nmr. 

02N&-j;“o* o*N& .,,$~ 02+Io2 
NO2 k 

NO2 

51 52 53 54 



Turning to the area of spectroscopy itself, ‘H nmr along with charge den- 

sity calculations using the l-S10 s-technique have been investigated for anion 

55 [52]. The authors conclude that 55 behaves as both a peripheral 4n+2 and 

as a local 4n --system and thus displays properties characteristic cf both 

aromatic and anti-aromatic x-electron systems. The ‘H nmr spectra of alkali 

aryl acetylenes [53] and of acetylacetonate anions [54] have also been de- 

scribed. In the former case, this spectroscopy confirms that such propargylic 

anions are delocalized approximately half into aryl rings and half at the ter- 

minal acetylenic carbon atom. In the latter case, various conformations are 

observed as a function of cation and solvent. 

K” 

The stereochemistry of I-alkylallylpotassitim reagents 56 (2) and 57 (E) was 

studied by 
13 

C nmr [LX]. Only 56 was observed when R = Me while only 57 was 

present when R = t-Bu. Similar spectra have also been recorded for dianions 

68 (G = CS; H. and/or COzCH3) [56]. Meisenheimer complexes derived from a fura- 

zan and a furoxan [57] and certain anisoles i5B], hetero[g]annulene 59 [SS], 

and various mono- and dianions of isomeric diphenylcarboranes [60]. Dianion 58 

has been oxidized to its radical-anion and its esr spectrum recorded 161-J. 

f+. 

R 0 0 

‘I 
K 

56 57 58 59 
Four other papers describing nnr should be of interest to organometallic 

chemists even though the papers do net deal with carbon-metal bonds. Thus, 

23Na-nmr has been employed to establish tetracoordination of Nat in mixtures 

of ether and alcohols [62], to confirm the presence of single bicyclic inter- 

mediates in the competition of glyme ethers with tetrahydrofuryl alcohol [63], 

and to determine interactions between sugars and sodium cations [64]. Com- 

plexes between cesium cation and crowns and cryptates have been studied using 

133Cs nmr [65]. 

Equilibria between the radical anion and dianion of cyclooctatetraenes 

C66.671, the p-nitrobenzene anion radical and its neutral molecule [663, 

and 2,4-di-t-butylbenzoquinone anion radical and its neutral molecule [68] 

have been studied with the aid of esr spectroscopy. In the first two pairs 

of compounds, electron transfer was decreased by the addition of potassium 

RefmnceS p 119 
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iodide in HIlPA and was related to ion pair dissociation constants. 

Spin-lattice relaxation times have been measured for alkali tetracyano- 

ethylenes and the neutral olefin [69,70]- In one paper, the authors conclude 

the “observed electron spin-lattice relaxation time is the same as the intrin- 

sic electron spin-lattice relaxation time of the radical ion” [69]_ Hyper- 

fine splittings have been studied for the above radical anions in the presence 

of crowns and cryptates [70]_ 

The species responsible for esr hyperfine structure from solutions of al- 

kali metals in ethylamine and THF are said to be the same ones responsible for 

new transient optical bonds obtained by pulse radiolysis of such solutions [71]. 

Treatment of fluorene derivatives 60 with potassium methoxide and aromatic 

nitro compounds has afforded a variety of compounds, including dimers 61, ni- 

trones , azoxy compounds, and others [72]_ The reactions have been shown to 

proceed via fluorenyl radicals_ 

@-pJ 
H G 

60 

A variety of aromatic polyradical anions and the radical anions of 

their monomers have been prepared in DE by reduction with potassium in order 

to study the decomposition products of such compounds [73]. The authors in- 

dicated that in nearly all cases. the ultimate reaction mixtures displayed epr 

signals of the parent hydrocarbon ring systems. A few of the systems studied 
were biphenyl ) 4-vinylbiphenyl, and poly(4-vinylbiphenyl)_ 

Other systems derived from aromatics and studied by esr included the radi- 

cal anion of benzo[b]biphenylene as a test for HMO models of biphenylene and 

its derivatives [74]. ring inversion in the radical anions of peri-bridged 

naphthalenes and singly bridged biphenyls c75]. racemization of the radical 

anions of 1 .I’-binaphthyl and 9,10-dihydro-3,4;5,6_dibenzophenanthrene [76], 

ion pairs from the radical anion of [2.2] paracyclophane and the potassium 

cation [77] and the z-spin distribution in this compound and some of its 

symmetric benzo derivatives [78]. and radical anions derived from alkylpy- 

razines [79], 2,7-diazapyrene [80]. thiadiazolothiadiazole and related sulfur- 

nitrogen heterocycles [Sl], and of [16]annulene [82]. 

Esr spectra have also been recorded for tetrasilyethylene 62 [83]. 

phenylcyclobutadienequinone (63) C84]. and the radical anions of several 

alkylbenzophenones [85], thioxanthen S&dioxide and its g-substituted 
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derivatives [36], trans ition metal complexes like 64 (M = Cr, MO, and W) [87], 

and metallepins like 65 and related compounds [88]. 

62 63 64 65 

Other spectral investigations of carbanions were concerned with photoioni- 

zation of dialkali cyclooctatetraene to give triple ions 2M+ and COT- which 

were further converted to 1~” COT- ion pairs and free COT- ions [89]. ir 

studies of alkali salts of ethylene- and buiadiene-methacrylic acid copoly- 

mers 1901 and for m- and p-substituted alkaliphenylacetonitriles [91], vol tam- 

metry of tetranion 66 [92] and of reduction products of 67 (M = Si, Ge, Sn) 

[93]. the pulse radiolytic formation of Na anion from alkali metal-sodium cation 

solutions in ethylamine [94], the magnetic circular dichroic spectra of diphenyl- 

methide [95], and the use of esca spectroscopy to study the Lewis base proper- 

ties of potassium-graphite [96]. _ 

66 67 

The results of studies of gas phase ion-molecule equilibria of alkali 

cations-acetonitrile (Eq. 1) [97] and alkali cations-asxnonia, amines. water, 

and ethers (Eq. 2) [98] were described. In each case, free energies, enthal- 

pies, and entropies were calculated- For low values of n, acetonitrile gives 

stronger binding than does water. 

M+(CH3CN)n_l + CH3CN = M+(CH3CN)n 

M+(GR2)n_l + GH2 = M+(GR$,, (2) 

(G = 0, N; R = H or carbon) 

The free energies and free energies of activation for ion pairing of 

potassium p-cyanonitrobenzene radical anion and for hydrogen bonding of this 

species with methanol have been determined [99]_ It was found that the AGo 

is smaller and the rate of formation faster for the ion pair than for the 

hydrogen bonded species. 



The disproportionation of sodium tetracenide (haire’) has been studied 

and the equilibrium found to be represented by Eq. 3 where n is probably 2 

ClODi_ The disproportionation constant is dramatically affected by THF being 

400 at low THF concentration and 10e5 in THF alone. The kinetics are also 

described. 

2Te=, ha’, (THF), z Te + Te=, 2Fla+, (THF)2n_2 f 2THF (3) 

n-Hexyl iodides, bromides, and chlorides have now been reduced by a iarger 

number of radical anions, namely those derived from biphenyl, naphthalene. 

pyrene. anthracene. fluoranthracene. and perylene [lOl]_ That plots of the 

log of the rates versus reduction po:entials and versus carbon-halogen bond 

strength are not linear is ascribed to changes in the position of the transition 

state in proceeding front highly exothermic to less exothermic reactions. 

The activation volume of a series of second order elimination reactions 

have been determined as a means of differentiating between E2 and Elcb mechan- 

isms [102]. it was found that A-J* is negative for the former and positive 

for the latter, respectively- 

Nitriies 68 and 69 have been treated with sodium ethoxide in ‘ethanol-O-d 

to afford recovered nitriles containing vinyl deuterium atoms [103,104]. Such 

compounds are said to arise-via vinyl carbanions rather than by an addition- 

elimination mechanism. iiitrile 69 also gave some addition product as we1 i as 

trans-cis isoaerization, the latter process occurring via addition-elimination. 

The D-D exchange process is faster than the addition reaction. Other rates 

69 

Other kinetic studies considered elimination reactions of 2-aryl-l-halo- 

ethanes by alkali t-butoxides complexed with M-crown-6 j105], the formation 

of 1.4-dihydropyridines from acylpyridinium salts and certain carbanions [lD6]. 

the preparation of Meisenheimer complexes from 1,3,5-trinitrobenzene and car- 

banions [107], C-arylation of sodio-N,N-dimethylcyanoacetamide with halonitro- 

benzenes [108]. alkylation of sodioethyl acetoacetate in the presence of 18- 

crown-6 and a cryptate [lOS], autoxidation and Michael addition to several 

-Z-unsaturated esters of sodiofluorenes [llO] , and intramolecular condensa- 

tions in aromatic ketoesters jlll]. 

Protonation and alkylation of 70. 71 and 72 have been found to occur at 

the 3- and Spositions which are the sites of highest electron density [112]. 

For example, methylation of 72 afforded a mixture of 73 and 74. Stereo- and 

regioselectivities in these systems is discussed. In a different paper, eno- 

late 75 has been alkylated with certain ethylating agents and the amount of 
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C versus 0 alkylation studied as a function of the presence or absence of 

certain cryptates [113]- The enolate reacts with ethyl iodide mostly as free 

ion and with ethyl tosylate both as free ion and as ion pair. 

Potassiodinethyl malonate has been reacted with sulfonium salt 76 to give 

vinylcyclopropane 77 [114]. The reaction is said to occur via 78. Another 

example of heterophilic addition has been reported in the reaction of thio- 

fluorenone (79) to yield 80 and 81 CllS]. 

+ Br- 

(CH3)2S 
‘f 

ii 

76 77 78 

0 
@p 

0 0 El-8 0 0 
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Several papers discussed reactions involving nucleophilic aromatic sub- 

stitution- Those involving stimulation by light or alkali metals (SPN 1 

mechanism) included the reaction of I-halonaphthalenes with nucleophiles 

[1163, arylation of ketone enolates f117], an esr study of the kinetics of 

the interaction of aryl halides with potassium [118], arylations of cyano- 

methide [ll9]. and reactions of halothiophenes with acetone enolate and amide 

ions [120-J _ Others dealt with the occurrence of the SN(AiiRORC) mechanism 

in the anination of triazines 82 (1213, the presence of didehydropyridazine 

83 in the mination of 84 [122], and evidence for the internediacy of 85 in the 

reaction of 86 with potassim t-butoxide [123] 
Cl 

82 83 ..- . ?a - i \ 

4Cl-i 3 

85 

In the area of polymer chemistry, the use of a cryptate in the anionic 

polymerization of styrene by alkali metals gives Hn values higher than ex- 

pected from the concentration of e- and PI- in solution [124]. Stereoregularity 

in the synthesis of polystyrenes effected by alkali naphthalenes has been 

studied by 13C nrnr as a function of cation, solvent, and temperature [125]. 

The kinetics of the anionic polymerization of i-methylstyrene [126], the 

solvent and metallic cation effects in the polymerization of a,a-disubstituted 

5-propiolactones [127]. and the polymerization of methyl methacrylate using di- 

sodio oligoneric cL-methylstyrene [128] have also been discussed. 

Other papers appropriate for this section Include structural determinations 

on bis(diacetanide)(perchloratojsodium (I) [129], potassium amide [130], and 

cyclopentadienylsodium-TMEDA [131], the heats of formation of disodio- and 

dipotassiocyclooctatetraenide C132.1331. a room temperature retro-Oels-Alder 

reaction of 87 by NaK in DHE to afford 88 [134]. bridged radicals in the re- 

actions of sodium naphthalene with dichlorodiphenylmethane and 9.9-dichloro- 

fluorene L&352. and the demonstration of the presence of carbanions and carbenes 

in the re&tions of chloromethanes with trimethylstannylsodium [136]. 
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3. SYNTHESIS 

Several papers described additional examples or more specifics in the 

chemistry of --netalated FL-isothiocyanatoesters 39. That 39 acts like 2-aza- 

ally1 anions has been demonstrated by alkylation with several alkyl halides 

to give 90 and 91 L737]. Condensations of 89 with al dehydes and ketones affords 

thioxo-oxazolidines 92 [138] which have also been converted into 93 [139], 

94 [140]. and 95 Ll4lj. Preparation of systems like 96 (G = C02Fle} from 97 

are also described [142]. Metslated erhyl isocyanoate nas been employed to 

synthesize a pregnatetraene ci43-j. 

i-? 

it0 AC* 2 

a9 

R’ C02Et 

95 96 

SR” 

P= 
R 

I 
R’ CO$t 

94 

xcs 

‘L-/ 
/-l 

C02Et 

97 

Several vinylogous amides like 98 have been alkylated using potassium 

hydride to give y-products like 99 [144]. Similar reactions on 100 where 

G= 0 and S yield a,a.a’ ,a’- and a,u-polyalkylated products, respectively. 

References p_ 119 
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Several cyclobutanones have been bissulfenylated by diphenyl disulfide in 

the presence of sodium methoxide; the latter reagent 

situ to esters [1451. The process is illustrated by 

to 103 via 102. 

30 ph$ 

101 102 

cleaves the ketones in 

the conversion of 101 

103 

The interaction of ir-chloroketones with sodium or lithium amide in am- 

monia affords oxazolines [146]_ For example, phenacyl chloride gives JO4 

perhaps via 105 and 106_ 

Ph 

104 

Other species metalated then 

otganonethyJphosphonates like 107 

coordinate phosphorous-containing 

germyl phosphineesters [14FJ]. and 

Ph 

JO5 106 

condensed with electrophiles have included 

to preparea-aJkoxyacryJonitriles[147]. 3- 

easters like 108 to synthesize 0-silyl and 

dithioacetate JO9 as a source of s-keto- 

esters [J49]. 
j:: 

(Et0)2POCF 

0CH3 

107 

R2PCHRC02R’ (EtS)2CHC02CH3 

108 109 

In the area of nitranions. imine 110 has been reduced to 111 by potassium 

metal in the presence of a catalytic amount of naphthalene [lSCj. Subsequent 

treatment with lithium bromide, electrophiles, and acid results in a conveni- 

ent synthesis of amines 112 where E is derived from alkyl halides, aldehydes. 
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ketones, carbon dioxide, epoxides, nitriies, and iodine_ 

\ 
Et 

110 111 ll2 

A variety of phenylhydrazones 113 have been converted to nitro derivatives 

114 by several base systems and n-propyl nitrate [151]. Potassium ethylnitro- 

solate (115) and aralkyl halides have been found to afford oxadiazole-4-oxides 

116 [152]. Certain pocassiodinitroaikanes have been themaliy decomposed to 

:*-isoxazolines 117 and potassium nitrate [153]. Sodio salt 118 has been con- 

condensed with aldehydes and ketones to give oxiranes in good yields it54]. 

113 114 

p-+ 
AWCH, R 

b 

116 117 118 
A new olefin synthesis has been described in which 119 is condensed with 

aromatic aldehydes to afford stilbenes [155]_ Additional chemistry of carbanion 

120 has been reported wherein this compound has been added to 2,6-dimethyl-l,4- 

benzoquinone [156]_ Alkali diphenylmethides have been added to several :L,Z- 

unsaturated esters including methyl acrylate to give diarylated esters [l57]. 

Thiosquarate anions like 121 and 122 readily undergo alkylation at sulfur to 

yield atkylthio substituted cyclobutenediones [1~8]. 

Carbanions 123 and 124, synthesized by cleavage of open-chain alkyl chlor- 

ides using Cs-K-Ma alloy. have been trapped by carbon dioxide to afford 125 and 

126, respectively [159]. At -75” in THF, the half-lives of the carbanions are 

13 min. and 22 min., respectively. In an unrelated paper, it has been dis- 

closed that aromatic SW1 reactions may be effected in DMSO, acetonitrile, and 

t-butyl alcohol as MelI as in the more commonly employed liquid ammonia [160]. 
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Ph Ph 

123 12? 

Ph C02H Ph co2ii 

12s 126 

Several papers discussed the incorporation of Reissert compounds (127) into 

polymers by condensing their sodio salts with poly(vinylbenzy1 chloridej [161, 

1623 and with polymeric aldehydes [162,163]. Ring-unsubstituted .!2-phospha- 

(129, E = P) and arsabenzenes (129, E = As) have been prepared by treatment of 

the corresponding quaternary salts (128) with dinsylsodium [164]. 

Several other papers involving breakage of carbon-hydrogen bonds include 

the use of trimethylsilylpotassiun and other reagents to ionize allylic, benzylic. 

vinyland cyclopropyl hydrogens [165]. the preparation of lithium salt-free 

ylides using sodium bis(trimethylsilyi)amide [166], the synthesis of potassium 

and sodium derivatives of various alkylbenzenes using phenylpotassiun [16?] 

and n-pentylsodium-TMEOA [168], respectively, and the reactions of certain 

halonaphthyridines with potassium amide in liquid ammonia [169.170]_ Cer- 

tain dihalocyclopropanes like 130 have been converted to 131 apparently via 

the intermediacy of 132 [171,172-j_ Additional results in the conversion of 

acyc!ic viny1 bromides to alkylidenecarbenes [173j and cyclic vinyl halides 

to cycloalkynes and cycloallenes [l74,175j have been described. 

Cl 

L? .I!%_,, 

j\ \ 

/\ / n -- 

-i 

130 131 132 
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Finally. in the area of reductions, potassium-graphite combinations 

have been used as catalysts in the conversion of alkenes to alkanes [176] 

and in the dimerization of benzene to biphenyl [177]. A practical technique 

for effecting laboratory Birch reductions has been disclcsed [178). 

4_ INORGANIC AND ORGANOMETALLIC COI~IPOUNDS 

Methylborylene (133) has been generated from methylboron dibromide and a 

suitable form of potassium like NaK5 and C8K [17g]. Among other products, 

boracyclopropane 134 was obtained from 133 and cyclohexene. Cyc? ic boron- 

containing systems 135 [iSO] and 136 ClSl] have been obtained by alkali metal 

reduction of 137 and 138, respectively. The reaction of dibutylchloroborane 

nith NaK and benzoy? chloride has been reinvestigated and the products iden- 

tified as 139 and benzyl benzoate [182]. The authors express doubts about 

the formation of the previously reported 140. A variety of 9-borylfluorenes 

(141) have been prepared from g-sodiofluorene and haloboranes [?83]. 

CH36 : 

Me, ,Me 
4 

’ ‘BH2 
f 

H2B - Y-Me 

133 134 
He 

135 

Me, _. , He 

“2C 
,Iy.. 

‘BH 
I i 2 

*p, P2 

i(H?3ii)2EH2]+I- 

Me 
9, 

Me 
136 137 

139 140 

iMe NBH 3 2 Br 

138 

The previously described reaction of NaB5H 
g 

, CoC12, and NaC5H5 has 

been shown to provide additional products, e-g_, (n -C5H5)4C04B4H4 [184]. 

Decaborane has been reacted with dihalophosphines in the presence of sodium 

hydride to give 7-B?0H?2PR (R = alkyl. aryl) [135]. Condensation of B5Hg 

with iron pentacarbonyl has given B5HgFe(C0)3 [186]. The anion of the latter 

species was prepared using potassium hydride at -78”. 

Carboranes synthesized in 1976 included (C5H5Ni)3CB5H6 (187], (C5H5Ni)3- 

CB5H5R (R = H or Me) [188],(Me2C2B4H4)2FeH2 [189], IJe4C4B8H8 El89], (C5*5)2- 

Fe2b?e4C4B8H8 [190], 6,6-(R3P)2-6-H-6.2,3-RuC2B7Hg [19?], 6,6-(R3P)2-6,2,3-R~- 

c B H [191]. l,l-(Ph3P)2-l-H-l .2,4-IrC2B8H10 [191], CB8H14 [192], and 

CM (C2BloHloMe2)212- 21f g where M = a variety of transition metals [?93]- 



Tetraisobutyldialuminum (142) has been synthesized from diisobutylalumi- 

nu3 and potassium [194]. The authors discuss the stability of the aluminum- 

aluminum bond in terms of steric, +M, and +I effects. 

(i-C4Hg)2A1-Al(i-C4Hg)2 

142 

The first carbonyl derivatives of iirconocene and hafnocene. (CjH5)2Zr(C0)2 

and (CSH5)2Hf(C0)2. respectively, have been synthesized by sodium amaigam re- 

duction of the corresponding dichloro sandiiich compounds in the presence of 

carbon monoxide [195]. Titanium-containing compounds prepared included 

(di-n.5-C5H4(CK-i2)3C5H4)Ti(~1-C5H5)2 from the bridged titanium dichloride and 

:.(aC5H5 11961, (C5H5j3(C5H4)Ti2 by reduction of (C5H5)2TiC12 with potassium 

naphthalene [197], and ~-(1-3~:2-4r,-trans,trans-l.4-diphenylbutadienej-bis- 

(bis(n.5-methylcyclopentadienyl)titanium by reaction of (CH3C5H4)2TiCl with 

PhCXNa [198]_ 

“Superreduced” V( CO) 53- has been prepared by sodiun/amwnia reduction of 

Vwl~- as evidenced by trapping experiments with iriphenyltin and lead 

chlorides [lg9]. In another paper, certain carbonyl anions of V, Kb, and ia 

have been synthesized by reduction of triphenylstannyl derivatives using sodium 

a.ma 1 gain [ZOO] _ Several ::-a1 lylcarbonyl vanadium compounds, for exampi e, 

-‘-c3Fi;v(co)S, have been prepared by reaction of ?ia[V(CO),] with ally1 halides 

[201]_ Certain cyclopentadienylmetal carbonyls have been reduced by sodium in 

#PA where the products obtained depend upon the transition metal [202]. For 

exaaple, C5HjV(CO)4 affords C,HjV(CO),*- while C5H5iuln(C0)3 gives Mn(CO)43-- 

Several cyclooctatetraene derivatives of niobium and tantalum have been syn- 

thesized from C8H8K2 and metal chlorides [203]. For example, Nb(Cgfid)2Ph 

is obtained from CaH8K2, NbC15, and PhLi. 

Transition metal carbyne complex, (C0)5Re-Mo(C04)XPh, has been prepared 

by reaction of (CO)5ReKa and BrMo(C0)4XPh E204]. Alkanes (RCH3) and alkynes 

(RC:Cd) have been identified as products from the reaction of (CO)$~a2 and 

RCH2COCI [205] _ Reagents C,H,M(CCl)3Na have been condensed at the metal with 

alkyl halides (M = W) 12061, chloroaldehydes and chloroketones (M = MO, W) 

[207], benzaldimines (M = MO, W) [208], and phosphorus trichloride (M = Cr. 

IKo, W) [209]. The related compounds C5H5W(C0)2(PZ)Na [210] and C5H5Mo(C0)2- 

(CNRINa (R = CH3 [211] and Ph [212]) have also been alkylated at the transi- 

tion metal _ Other papers concerned with this family described the reaCtiOnS 

Hi tn -r,:-unsaturated ketones, aldehydes, and ni tri les by MaHCr2(CO) 1o [213], 

the thermolysis of sodium salt 143 to give carbene 144 and products derived 

from it [214], the preparation of five-membered rings containing molybdenum 

and arsenic E2151. and the use of cyclopentadienylsodium and ohenylethyl- 

sodium as co-catalysts with WC16 in homogeneous olefin metatheses [216]. 
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y--J’-; qc; Ts 
i&J’ Na 

--.._ )c 

Cr(CO) 3 

143 144 

Alkalimanganese pentacarbonyl has been condensed r:ith 145 and methyl io- 

dide to afford 146 [217] and with thiobenzophenones to give [kr2CESHn(C0)4]2 

[2la]_ Species (Hn(CO)4CXCH3)Na has been alkylated on the manganese by a 

variety of al kyl and group IV halides [219j_ 

Phi 

Ph 
i. 

‘1 Ph 

Ph _,J- . . 
_’ 1 

Y : 
._ / ii 

I 
X$ &- :sii 

!Wj 

745 146 
The crystat structure of disodium cetracarbonylferrate complexed wirh 1.5 

dioxane nas been deternined and the anion forind to be significantly distorted 

from tetrahedral symmetry [220]. This species has been employed to convert 

aryl and thiolic esters to aidehydes (2211 and aromatic aldehydes to esters 

[222] _ :‘&lJnsaturated esters, ketones, and nitriies have been reduced to 

the saturated analogues by gaHFe2(COld [223]. Acyl carbonylferrates (0). 

i?COFe(CO)4M, have been found useful in the conversion of nitro compounds R’li02 

to amides RCOMR’ [22<;- 

The complex 056(COjl., has been reacted wi ch Os3(CO)I i tiNa and methanol ic 

potassium hydroxide to af;ord HOs3(CO)lo-02C-Os,(CO)17- [225] and OSS(CO),~ 
2- 

[226],‘ respectively. Similarly, reaction of Ru~(CO),~ with KaHn(CO)S gives 

NaHRu6(CO)~8 [227]. 

A large number of papers were concerned with -i5-CStijFe(C0)2Na_ The in- 

frared spectra of this compound in ethers revealed the presence ofithree ion 

pair species due to sodium-iron and sodium-oxygen interactions and to a solvent 

separated system [228). This compound has been converted to a variety of carbon- 

iron systems by condensations with cis-3,4-dichlorocyclobutene [ZZS], adamantyl 

halides and carbonyl chloride [230], ally1 halides and tOSylateS [231], 1,4- 

dichloro-2-butyne and the corresponding dibenzenesulfonate [232], (CF3)2C= 

C=C(CF3)2 [233,234], menthyl systems to give chiral iron alkyl complexes 

[235], chloroacetylferrocene [236], and carbon disulfide [237]. The iron 

reagent has also been reacted with halophosphines and tetraphenylphosphonium 

salts to give iron-phosphorus systems [238] and PhFe(C0)2CjH5 [239], respectively- 

Reduction of :3-C3HsFe(C0)2PPh3Br by sodium amalg&q gave the correspond- 

ing anion which is use:ui 

[240] _ In another paper, 

Rcfercnm p. 119 

for the c&version of 1,2-dibromides to olefins 

C7H7Fe(C0)3Na has been condensed with atkyl chloro- 
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for-mates to afford esters 147 

0 

Fe(COJ3 

147: 

and 148 [241]- 

Treatment of n5-CSHSCo(C0)2 with sodium amalgam has been shown to give 

149, a species with a cobalt-cobalt bond of order 1.5 [242]. The crystal 

and molecular structure, spectroscopic properties, and redox behavior of 149 

have been reported [243]. 0 

0 

149 

Reduction of Ni(C0)4 with alkali metals under a variety of conditions 

has afforded Ni,(CO)12z- and Ni [244]_ Reaction of the latter dian- 

ion with Ni(C0)4 gives Xig(CO)16 Nicke? (I I) salts have been con- 

densed with R2PCS2K (R = alkyl. aryl) to yield Ni(S2CPR2)2 [246]. Combination 

of cis-CPtC12(PEt3)2] with 150 has afforded 151 12471. 

NaCX@CXXa (Et3P)2(C1)Pt-CX~C-C-Pt(Cl)(?Et3), 

150 151 

The first cyclopentadienylsilver compound, n5-C,H,Ag(PPh,) has been pre- 

pared from cyclopentadienylsodium,’ AgS03CF3, and triphenylphosphine [248]. 

Moreover, the first n8-C8H8-containing derivatives of-scandium, C8H8ScCl- 

THF. CaH9ScCSHS. and KSC(C~H~)~ have been synthesized from ScC13 and K2C6H8. 

CzHaScCl-THF and cyclopentadienylsodium. and C,-&ScCl -THF and K2C&i8, respective- 

ly [249]. 

Epoxides have been deoxyqenated with inversion of stereochemistry by tri- 

methylsilylpotassium prepared in situ from hexamethyldisilane and potassium 

methoxide [250]_ For example. trans-3-hexene epoxide affords >99X cis-3-hexene- 

Sterically hindered alcohols whose pKa values should lie hetween normal alco- 

hols and amides have been synthesized by treating silyl esters with sodium 

in the presence of chlorotrimethylsilane [251]. For example, 152 gives 153 

which is hydrolyzed to 154. Silicon, germanium. tin, =.nd arsenic o-bonded 

to a monohapto-cyclonona-traenyl system have been prepared by treating the 

ring carbanion with the respective metal chlorides [252]. Transition metal 

carbonyls bonded to germanium can be displaced by other transition metal car- 
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bonyls bonded to germanium can be displaced by other transition metal carbonyls 

c253] _ For example, R~G~CO(CO)~ reacts with NaMn(C0)5 to give R3GeiIn(C0)5_ 

ADSi s 

sSi 

X 

Si= sSi Sis 

X 

R R OSi: R OH 

152 153 154 

&Nitrosamines have been synthesized by condensation of ij-sodioamines 

with nitrosyl chloride L254]. Molecules like 155 (R = We, Et; R’ = alkyl. - 

aryl) have been prepared by rea ction of 156 with chlorophosphines, then tri- 

methylsilylazide [255]_ Diphosphine 157 has been obtained by addition of 

dineopentylphosphine to the a-olefinic carbon aton of dineopentylethenyl- 

phosphine (158) [256]_ Alkali meta 1 reduction of triphenylphosphine oxide 

in ethers has been shown to afford 159 (8 = K. Rb) [257]. Finally, reaction 

of CgH5Fe(C0)2Xa with Sb%-S gives permetala:ed stibane i65 [25Y]. 

R’ 

R P=:i-P=R-Sible 
3 

RI 
3 

155 

(We3CCH2)2PCii=CH2 

R3P=NLi [(14e3CCH2)2P-CH2* 

156 157 

M .Sb 

( Ph2;-O)=#+ C5H5(C0)2Fe’ / ‘Fe(C0)2C5H5 

Fe( CO)2C5U5 

158 159 160 

;; 
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