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El1 
the 

I21 
of the use of group III o?qax.¶E iaJLiccxmpo~insyntbesesisgiven 

ini&eReFortoEgeMtralana~~ticEthods. Inportantreviews 
EStxess~bighsel~vi~0fImrIyreactiansl.lsing0rganodlrrminirnn 
reag=nLs C3]andtheapplicaticrnoforgarbxl ~umocnpovza.sinthe 

initiation0frx&eGualionpolyrrerisati~ [41. Anexteradedreview 
(56 pp. I.93 ref.) k& ken published in an encycl~ 151. 0tixe.r 
reviewshave~ in polish [61 (anr~aonswi~leadqwnds), 
Hungxrkn [71, Finnish [81 (on -1, Jqa== 191.c101 (an bydro- 
cyanationusingorganoal~urrl~~). As inp?LeviolSyears, 
-ulerellavekES-lreviewsonokEinlIEta~ 1111 cl21. 

2. M3IEK!uzR~ 

Fundetailsofthecrystal~ of the rnzthyl-bridged 
Ian-id-aumini ui~aX@exes (l)(R=&%%M=YorYb)have~ 
publiskd [131 1143; SonE bond l.engGs and angles are given in Table 1. 
*mlJnds (~)(R=*:M=SGY,G~,D~,HO,E~,TI~~~Y~;R=E~: 
M=Sc,YorYb), 

(1) (2) 

EfMbrC5W 2CU21 + =W.&! --+ 2@-rCsH5) 2M(u--R) 2JUR23 +- ZiCl 1 
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l%ble1MolecuJar paraEtersT for C(~-C~H~)~M(JP~)&.M+~ (1) -M= Y or Yb 

Wi-GHd 2Y(W3=) z-2 Cl31 258(2) 210(2) l94(3) 80.8(7) 

(n-C,HS)m(ll-M=)2Al& ml 2.59(3) 2l2w 200(2) 78.8(7) 
sa.lw!4)2ABe2 - 2l2.4(3) l95.2(4) 75.7(l) 

lan&amidccqounds,iA&.rstructutes bava not been LmequivQcallydSi%r- 

raLn&. Itispossiblethatthese~~~di-~-~~lar~ -cddam-p-lTt=*y1 
bridges. Af?urthasp2cies, icXentifiedbyEsRsp=ctrascopy,maybe 

I b-rCsfis 1275 b-HI 2A=f=2 I . See al.so ref. 11401 discussed in Section 12. 
Thescandimtandyttriunccnpounds,mliketh~otLrnEubzrsofthe 

series,arediarragnetic,sothat stnztural~tudiesby'Hand'~CNMR 

spxtroscoware feasible. Tixzz yttriurnax@ounds (l)(M=P,R=M? orEX]are 

flkanal at 40°C, but sqmrate NMR signals, co- to bridging and 

teImnal ax-q1 groups, a.ze observed at -40°c. id forbridgetemhal 

site exdmnge in CsD~<l)s is 66.5 W ml-'at 392 K. TheSCBIldiUItl~ 

[ (Q-C~H~)#C(@~)~A~M=~J gives disti_r~A signals correspxxling to bridg- 

ingandtemkalrtEthy1 groupsat35°Cbutthesecollapsetoasingle 

rescmanm at >lOO°C. TExecarrpomds (l)(M=Y,Dy,Ilo,Er,Imo$=-e 
earlierrepartedto~~withpyridine(W)togive~3Al,pyarrd~ 

Ethyl-bridged e (2). 

(3) (4) 

Referenfes P. 55 
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R-CzC(2)-Al" 
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(7) (81 

~~~~C~lbyX-r~~ffracctianto~~~ 'ctith six- 

lIIzb=d @l-o)~ringsinthesk~bcatcmIxkmatiorl. ThenTzanFLL< 

(l36.1pm) and r+~ (145.9 pn) LOM dizszmxs and C-AI-C angles (I.B-KU=I 

aIesisnilartotha=einrelil~rro~, but the Al-0 (186.7 m and 

N-o--&47.7 pn) distant are lcng. The Al-N km-id distances [Al(l)-N(2) 

231.5 andAl(2bN(3) 233-l@ sw~gest that tm out of the three alumi- 

~~a~~~~ti~n~irmeasedfromfourtofive,thus 

wdcingth@cmf~~~0f~~ [ZOI. Tbezzz&Aon~~hexa- 

IIwhyldial~ ummd~'di~thylacetamidinegivssthedimzic~md 

(8)whichhisanpi~t~ puck& ten troqmetricring_ ?he 

main bond lengths are AL-N 192.5(l) Al+ 197.4(l) C-N 133_Oc2) -and 

theanglesatalltheatarsarerouqhlyte trah&ral [21]. The gall&m 

dsrivativeisi~. see also ref. cl351. 

Smofm fmzheJz~~~~~yl_al~umrinethylaluminium 

alkalilE~saltshave!Efsndesczibed. InRb[Al.W,N,~ *~rdi.nation 

rolmdal xlmirKLmis~~tiy*m andtheAl-Nhmddisk~ 

is l94,4(8) pn 1223. TBecoxdimationrouiiddlumkk~~~iss~lar~ 

K [~~~~I.C~H~,~~by~~tofthe liquidclathrateK CALM% 

KU3], 7CsHs with dihnzo-180-6. 

References p_ 55 
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rntheanion (9) tbenitrateisbonndmal lxlanim byonlyolEoqqeIl 
with Al-0 l93.0 (6) p [23,241. Other ccnplexes M[Al&&N0~3nC~H6(M= Rb; 

n = 9.4; M= Cs, n = 12.0: M= TS&h,,n = 7.8; M = NEXk,n= 9.8)ha%e also 

bSe.?lcbt&Ed. lTlebenzerr=~~ ?zelmv&fromthealkdlilrfatal~ 

tosivethecarplexesMCA12~6~~1,~d~potassi~~~hasbgen 

shum-tocontain~anion(lO)~&has~diff~ tconfigLua~in 
the solid. ?he1~anAl-Cbmdlengthisl98pmand~~Al-odis- 

tanotisl99ph 

Afterreportsanthe adduciS&&l.NMS3andMaSlQ~?z2descrikd 

in pY.micsus su3Tqs ~~0ftheczrp~Ek3Al.~~3hasncw~ 

foundbygasphaseelectron diffractiaIl. ~e~~ki.Gardimansi~ 

are A1-C l97.3(3), Al-P 253(a), PC 182.2(3) pn,P=-C 100.0(1.3) d 

‘Al-P-c Il.5 O(0 7i” . . . TbA1-cdiSWl~iSI~~thanthatin~C 

trirrethylal~umandthepC~isshoirter~~tirrfree 

~lphos@line. As expcted, the AL-E’ band length is long than 

thatinalunini Ixn plaosphiae [251. V&rational spectra of the a&Acts (CE3)3 

=.NH,, (C&j 3AlBH,,(CTi,) ,Al.ND,d (CDs) 3Al.ND3 ha__ he.~ ~scribd 1261. 
IgorEd caxdinat!= calculations qive a valuz of 1.544 llfiyn& for the force 

cmstantof the XL-N band. 

~isCdtalys&ibytrinethylal~~,andsite ~cJzintkl+- 
ligandis chervedatlcwx tenpe?ztur&sthancanple~intzrchange 
IYS&FJZII r14- and q6- 1Qands. 
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The~anbs%ef?nallmcni umpx&randbiskri=~lgw~~Umxcuq! 

in-- pentaneyieldsthe~~~of~trifiethylgenqrlldl~~ 

Thisisreasonab lysizble tbsmally; ittitstithoutdecaqmitionat 

81T but ignites sponm ly in air and is hydrolysai by water 1303. 

Inatte.iqtstmmkethecorrespondingtin~UId,~y ckcnm&sitim 

Prod&kRlreob_ Almoughtrismilm%ylsilylrrethyl)allIminiuAl 

(eaS%CH~)& rcay be ca>tained frcsnthe reacticr~bz~ (14zaSiaz)2 Hg 
anadlunini un foil, dL~isCtrimkhylsilyl)~~l]mxcuq t%esnotreact 

wilAIaluTliniununder carrparable conditions (311. Anixpmedsynthesis 

0ftLiviqlallxuini~, fMndi~curyalnial~umpawder,hasb=en 

reparted [32]. q xxking at -25°C in dichlm thane yields of >95% 

nlaybecwzkki.=Iikivinylallmlirlium deoxpc6es slowly above - 1OT. Its 

-w shcxs only one ABC @Ae.rn above -6OY!iif it is *i&, 

insolution, therel~iustbs fastexchange of vinylgro~bz~bridge 

andte~~tions. ~ial@lal lxliniunt=ha~keenusedmainlyas 

alkylatingagents, For~le,~thylols,easilyma& fmmamidgs and 

fonl!ald=hyde.II?aybsconverted inti N_alkyl &des in gcod yield [333 

6Zqation2). E!estresults areobtainedwith fourequivalen~ of-3 in - 

refluxingbeIl-. 

2 
R' .= CSH11,E'h, d-QNC6H,+, C5H4N(3-pyridyl),PhCH2, E&N, Et0; R' = I4e, - 

Etor Bu’. 



l%saztim us* E&xL~or PhgAl.2 result in pazeal .i5ubtitim or 
degradation by zIeduceo3l. RanpartidLly halogsrbatedcycl~* 

,mixtmesof~alkyl&zdderivati~qbeabtairedbut 
reactions are noz-qecific; e.g.,[Z,_ d'BrzHuB~&?&] ti== as p'=de 
I&B&=61 0.9%, [-,~,~#~,I 7.2% [f-f=2%B3P3-61 80.2%, [=lfi3BJP3=61 

10.06,,[&bH2B3P$k6] 1.7%. Isex3l=~~uminilnndOeSmtreacttith 
halogen-free IH&Pe6] king 8h at 100°C- 

Anethodha~kendescribed [36] for~ti~ti~detrsrmhatian of 

Al-Cat&L-Hkmdsinhydrax&m soll_Iti.ons by additiori of an excess of 

almmlecular wzi+talmholsuchas~~landbackti~~titil 
a-zsagsntsuchassodiunanthraoxx. 



AtbZptstorSeAlkylELI_ unkh!u~ cb&xides R1MQiiCH2AlC12 (R' = Be, 

BU QYZ CeH17) to m&e la&cnes R'b5s2SiCH~C0R2. (13)@ = J?r, C,Hl l,C7H15 or 

Cl 1H231 fmm-acid chlorides R2CCcl have nut been s uccessful 1443. The 

products,after~drolysis,arekekmesr%zcER2. 1tispossiblematthe 

k&OrES(13) aJ?2 unstable inthepxesazs ofa.h&nim(III) ddoride (4. 1). 

R'M+SiCH&lC12 + R2m - R1%2SiCHgQR2 + 

(13) 

’ References p_ 55 



(14) (15) (16) 

(17) (18) (19) 

been mde by adding the appropriate dip [e.g. l,7-qClCdMkxac5iynefor 

(1711 to a suspensim of al l.mirliuin(III) &JoriS inCu~C1&xClKE?z*, 

and~~~~~of~A1C13f~~tro~thecyclabutad~r~g 

has~stdi&iby 'H~IM~'~CNMR spectmsq c471. It is shcwn, for 

.sBz&?, thattheALCl,nnymvetopositima nuchmxedyin (1121 

thanin (15). %eDiels-?Lldsrreactim~ofcompound (14) Wi*~z~~zI4 

/E,so givk3so11.Iy~md (2o)O3~uatian8) showingthat thepredorr;i- 

IlantIizikn~s~ of the ~T,IB* cycl&utiw is (21) in 

whichtheckmblebcmdisinthesix--ring. 

a - - + 

(21) (20) 
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/ 

~~reactiwtith(_16) givesp~ fmm both (22) and 

'(24) (25) (26) 

A tlxzoretid pper [49] &scribs the ccmpla equilibria involv- 
ingalkyl-al~~and-galliumhdLidesinthe~31l/Gac1~system. 
r!Easured~tsof mixingaregiveni.nTable 2. 

Table2 Eeaks of raikng (kJ Irol-l) at 1:l mle ratio at 50°C ISO]. 

Efsglcl -83-7 -55-6 -26-8 -5-a 
2. : 

M=3= -143.9 -77.0 -31.0 -1-8 ,' 

Fteferences p_ 55 



130) /y (\x: 
x=2=2x 

(31) (3s 



(29) 

syntheses of anaturalpraiuctis the ccnversion of the die (32) to 

the iodide (33). :591. Wi.~acatal+icarmunt ofcopper halidethe 

capnmds (27) muple with 3-d-iLcxcp~l-ene to +V@ the alke~~ (34): 

(Yields in parentheses) R = H (70%), Nz (65%), Bu (8O%),EDp (68%) 

CEi2=C.ECH2(IA2 (63%), 4-cyclohexenyl (77%) 1601. 0tk.r ==@= of * 

~~of~~(27)R=BunaregiveninTable3. Withbmxm- 

px~q&keCEi2Dthe~~(27)~tigi.wBdLkyrres 

EECKH2) 3R (35): (yields in parentheses) R = H (43%)&T (49%?, Bu (50%), 

t+C&CEH2 (52%),cII2+I=C¶M& (55%),44yclal=-=w I_ (SO%), or &axH2cH2. 

mrthelastcase,thereisreact.imalsoa~thecarbnylfunctions0 

the producfz is MsCH@Ii) KX.i2)5C~ (52%) 1611. 

ReferenceSp.55 
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Table 3 &ackiom of GAl(CsHla)li with aIly=c dhlariaEs C601 

Yield (%I 

-cl 

9 / / 
Cl 

L .cl 

47 

(>99%) 

66 

A/ / c6H13 

57 

68 

cl 

-Cl 

Inelesyn~isofthe MturaJ_ly, occurrhg alahoIL mt-l-ew3-o1(36), 

w&g ~h-CsHs)~~Cl~l-catalysed r&m&m. of (37) by lithiuin alMum 

hydride,diiscbutylabminiunhasbgenusedasapratecting~ 

($leion~. IJnarmese-m thed$ccdatelel-positicKl 

is not attacked 1631. 1tis0ftslnotpossim.eto prepareti(alWl)- 

baa~~=~ (38lW~in~cm ofdibrammduncmjqa~dien=.s 
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1 LiAlH$r+Z,H,)2TiC1, 

since both double bonds are usuy reactive. They nay, however, be 

IMde~aucenylal uminates (27) (Qzation 101. - 

(1) !XClk 

=2+-r, e B((=,a2R)s 10 - 
(2) =3=2 

(38) 
Good yield have been abtained for R = Gizai=CXl% ,cl32ci32a4s=ui2, k=yclo- 

hexulyl, C&CH=Q32 .,cH,cR,-,, or (c=2),+c=c=2C641 - 

%ephotochemcallyinitiat&hydxoaludnaticzxof0cteneshydi- 
iosbuQ&xJ_ uminium~dddek-lthepEsenceoftripbenylph~~hasbsen 

studied [65]. '&eproduc%afbzroxidationandhydmlysis~that 
thereisl?o ismim-isationintheprocess. Thereacticx~ratedpneases 

asthedoublebcldislmvEdtodaxds thecentreofthemlecule. 

IheallcylatianOfdlkynolsinthePresenceOftitani~rncatdlysts 
wasdescrikalastyear. mm fwkher papers 166,671 discuss &&~&II 
of but-3eIkl-01. 'ISis is cmmert&toR2A10CI12CE12M20rti1A10(312 
~2~2(R=~arEt)~chisthentreatedwithas~~~~ic 
Emuuntofti~um(sv) chloride. Iheminp~~~I~withdie~lal~~ 
chlorideare bexaPl-01, 3mt&4pSntan-l-al, izrans-k-3en-l-01& 
butarr-l_ol. l?Jxamb1y,*c* pm&ctsandtians-hex-3_err-l-olarise 
frml@dimination~. !meyieldsareItEkmmwhenthe 

References p. 55 



regio-defined alkenas e-g- (39)-(42) [69] _ 

H20 
b 

D20 
0 

(l)=d-/CbrCsH;) 22~33.21 

,/ \. 

) 

(2) H20 

(44) 

Ph D 

'A 
I4 'H 

(98%z) (39) 

Ph H 

(96%?3) (40) 

B_l” l-T / 
F 

I4 'H 

(98%) (41) 

cis-additim and the inizem&iates (42) or (43) my be cleanly ixans- 

fo.zuEdti further steps e.g. to i&i&s (44), esters (451, zs=iAS 

(461, akmhols (47) or ethers (48) [70]. Eztb~~ lea&kg to (44)- 

(48: hats? &en eq$ored for R = C,H,, and their pobz&ial. in mganic 

synthesis is illustrateaby thfZ preparaticl of cje~11&1 (47,R=IGzzG 

CEI(CE2)2I~ e*lgeraMti (45 R=MWXZH(CH2)2) &an&e alkyne (49). 

Thenatineofthedllcylatingspeciesirrf~~ofthe~c42)- 

(43) isn0teswblishedbutmRrB% l.zremntssh~forrnatian0fcagarrr 

Zi~~~withfast~~Of~~~~~with~~~ 
alm&niu5l.~Itis%I-l~gthat~apizar tokenocatpJicaiSons 
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in (56) are saturat&,e._g. n-CsH13 or cyclo-C~Hll.tIae products (57,58) are 

P ;. tly E,i.e..tbs cz&xms~tionistrans. WlBtheCJ?LWpSR’ill 

(56) are unsaturated a$ to the-bad (R'=Pharlsl) the 

-Btimisregiw - _ 'ficbutmn-stereaspeclfi c,i.e.,equal amunts 
of!ZandEproducts (57,58) are obtain&. 

Asdescribsdinpx%kus~~s, czadxme~timImybsca~yssd 

by mqcmds of the late transit&m n&d.s. l%e mixture [Ni (C5H&)il / 
Mz&[CsHPp =pentan.-2,4-d&&o] caklyses the addition of x&hyl- 

xmgns.iumbddz to trj.mz~lsilylo&-l-yne (59) to give (60) which slowly 

isamzises to a mixture of (60) and (61)<4uation g). The Mgmrd reagents 

z (57) E (58) (62) 

(59) (60) (61) 

11 - 

(60) a@ (61) n~ybecon~intoawickrangsofderivatives. !I%2 

reactivSspsciesin ~~tionismtestablishdz aSxture.of 

[Ni(cSHfi2)2] (1x1~1) ad &&Al (1.5 ml1 dces riot react an3 =*Ym=i= 

bmmidkseemtobenecessary. AsimilarreactimbeWeene~lmqnesium 

brcmide and (59) catdLysed by (ti(C~HdrzM/&B= giU=, aff guenching 

with water, a 50% yielci of a 95:5 mixture of (57) and (581[R1 = CsHl3r 

R2 = H) and a 30% yield of (621. 

ti conversion of the dllcerryl-n&al derivatim (63)($,R2 or R3= H 

o=J.Ql,'9n = Al& or.Zr(q-csH~)~Cl)to te'crasubstituted alkenes (64) by 

zeactions with halkks R4X (R4 = -1, aryl or dlkynyl; X = Br or I) 

i.ll*pESSZEZ of Pd(pPhs)v ad ZnCl2 Bgmtion 12) nmtly shms ti - 
cauLysisbyseveraldifferentllr=~ sp=cies nEiy be aF.pfi&i E743 1753. 

Asaspecific esIxple,ttEstereos~~~cme-pt ccnywzsion of the dkyn= (49) 

into the triene (65) is shmm in quzitica-~ 13. - 
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1 E&.. 

R4X to gixe (64) is catalysed by I'iI(PPh,), pmpar&insitubyreacticm 
of CNi(C5Hfiz)21 with B&&I ard PhaP- SirniLarly the axqomds (631 

reactwi~alka~+halir!ksR~XintbepresefiQof [J?dC12@Ph3)2]and 

B&lH to give the dienes (64(R2 = H, R4 = alke1@)[75J. 

17 - 

- I &GHs) (00) 2=2JW 

-3o.T 



(70) 

Ph 

\L=/ 

d \Ph 

f 

0 
Ph/-\Ph 

(721 ym (73) 

mh,H Hz0 =w-' _ (1)W; ph\y 

H ' \t&" - I/ h+/ (2)H20 

H '.%-l H' 'Ph 

(74) 
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gccdy%elds ofcarbmylicacidsrmybecb~ atlatm.pxessure. 
~~_~thfyieldof~~~~p~~franR2AICL 
butappx&lyincmsetheyieldfrcinR&L. 

bEenstudied; diglynEsemS 

AmiFf of sol~%&~ bas 

to&best. Theceaction~tetrqhenylpczpGn 
(TPPH~)titZ~trie~laluminimtogivea~ (‘m?AEt wasdescribed 

lastyear. ThisreackiwiulxE&an01tigi~TPPAlc%zwbi&z&smbs 
~diCXideEvefiiblyinthepESED5Z ofl-IrfS~limidazole. Blis reao 
~,~ethatbe~TPPAlGtandC02,i5pbSeryedeyen~thedark. 

%.be.?&Qrkdcarborldioxi~ reactswith1,2~~JmpanStogivepropy- 
1erE &zxbona* (75); in th.e ab!xmx? 0filnidazole,~CD2 and 1,2-epoq- 

propm~ are cqole to (76). Thecatalystsyskzmfxtmltetraplenyl- 
poqZ.nanddietbylal Ixninimchloridepolyirerisesp~~~a=rmch 
mrerapidlythandcesdiethylaluniniun&loridealaz. iiaxpolyireric 

D~HBzCH~)~ without cqo1yne.r (76) is fonzd in the presence of carbon 
dioxide 1863. 
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steric and electronic effects axe _~ nt [871. mes~~tiity 

in reductian of 4-tAmtyli3,3,5-~~l~ 2,2,6-trimzthyl-cycl&~, 

c=mora=J rloma@ltbytri5dJ~lal~uinisirmeasedby~~tion 

ofvhrious~. Ebr exanple, frcxn 4-t-butyl-cycl dsxarmqyieldsof 

91-98% of the trans-dlcaholmry bz ddxined @u&ion 20). - 

~imntswithavarietyof EznGEsseemto~catethatthe 

s~vity~greatest&entheketomzdisplaces~~~ 

trisabirtylabminiunramir~ CCS+B. ~n&nes whi& cmpl~wakly (e.g.,Phz 

NH) or too strongly (e-g_,pipsricXne) or easily fonUaltim&W 

(e-g- CeHl,NH2) are ineffective 1883. FSCti0X-S betw=en triethymtiU=' 

(ts.) (83) 

wwm l.mhiuInccarpoundshavebseIlus&insyntheses 

alkm0l.s 1901. Iheprducts (79) and (80) are0btdiEdin 

I_:3 (Equa&I?s21and~1. - 

Kethyl sub- 

ofbranchd 

theratio 

References ye. 55 
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(84) (83 (86) 
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(1) ?3liLi (1) fti(C&02) al/&lH 0 

ESZCH -- EszxxlB2 

(2) *zacJ- (2) CL b 6 * .R 

(88) 
'0 

(87) 
R = H,B&B&i&e~ 

24 - 

n=3-6 (89) 
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(90) (91) 

DiisobutyLd~ umh@ri&2hasfmndm3nyusesasa~~&311cingagen~e.g., 

fortheozm~ionofacids to dddy&~ 2983 @xpatim~I, for tb 
~re&ctbnofax&yasstoaIa3hd.s 1991 (~tlon28) orfor* 
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Me l-e 

(93 (96) (97) 



(100) (101) (102) 

is Imre reaethan the cyclic OlYa. tczhe ieation with @lmlyl.ace~b 

giTR5,afterhydmlysi~wi~ D20, prcduckPhCZ'~andCH,lXX&H2ODfran 

aninB* (101) foxmsd~nr&lation,tithoutanyfromaddition 

ar?rE!dtion. TheproductsPhc[3f12~H&andPrWHcbtain&fromthe 

e&xx&de afb.xhyd.mlysiswithwatershawthattheonly~~onis 

redx55ongivingthe inmte (102) [ll2]. Khenalunini~turnings 

arehB&dinTHFinlAlepresence of a catalyst of HgCl2 (2 ml %)B I 

(4 IID1 %)/znc1~.(4 IlDl %)&he organoal mS.nim mqxmnd (103) is abtainea 
i.c 93% yield CU31. Similar ckrivatims my ke n&e frcm 2-methyl- and 

(103) (104) 

2,5-diEthyl-mF,tetrahydromnan (THL?), 2n-e~yl-TMP,wqmi~~cyclo 

c&w w. Q===FQ=ds xeactwith D20togiue d2-ala&ols,with 

allylhalidesinthepYzeBxzof aqpsr(II)bxmi*togivemsaturated 

alo&ols e-g- (104) frcsa (103) and cri2=cWH2Br, &with chloral to 

give 2.2,~~trichloroz~l, 

Thereha~been!zeEral m?zepapersmthepreparatianandp~s 

ofaluRkQXmS&iCilziEinportantas~~of Ziegl~-Nattacatalysts 
11661. Triethylaluminiun reactswith~*in~p~ or' WIED to 
form-the mmmzric volatile cfnplex (105) [U41. sirrrilar czi@exs (106) 

(RR= Et or B&are ~~yfo~withD=~,~,PharWlnN~h 

bUtWb&'the~RorDa.resmll asscciatianto0~~iscbserued. 
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u_OS) (106) (107) 

Anelectmr~deficientni~hridgeispostuLatedin (106) 1J31. ‘Ihe 
cqgen atrwin (106 R= lX,D=EWN) is sufficientlyhz?sic to fomccw 
plex~ (107) withA=Et&lCl,EYALCL~ orEt&LbuiznotMz$norEtzZn 

CI.=l. T.5lehydro&sis ofethylaluIninimchlotideshasbeenstudiedin 
cxmsiderabkdedetailand spectroscopiceti&ncehas&enchQixdfora 
nunbar of tite.m&iates [ll7,llEl. Diethylaluminiumchloridereacts 

with water (fmnCuS0,. 5HzO) to give the alu&Mxane (l==wzO @ then 
the ax@ex (106 R2 = EXCl, D = H20); the reaction is slcwer in kxermx~ 

u-laninbeptane. Be _pmduct (106 R2 = EtCl, D = J%O), fo.m& in etkr, 
mzybedistilkdwithoutdeumgasitim. Y5ehydmlysisofe~lalun&nium 
dichJxJridei.nbexEene oretherp~similar~ytithfom&xionof 

cm@ex~~ (106 R2 = Cl2 or EtQD = Hz0 or Ek20). In heptam, hcwever, 
itispas~ibleto~~the~lexEWCl2.~~0. Iheccnplexedwater 
camotbedispla&byetherand apparfmt1yaxsRotreactwithsodium, 
but k&z xqamd E'tUCl~.&O is ckcmmSdbytiwgentogive &xfmAl)20 

and by e-01 to give EooA1Cl_2_ Controlles3 hydroly&_.softr~-orteka- 
alkylal~ tPCNaIiURjorNaAlR~inethersyieldsthecrystallineconr 
pounds N~~IR~ALQA~RBI(R = &r Et, or Bui L whichllEiykeconsid2lredas 2:3_ 
adductsofalkalin&alakyLsandalumxanes[ll9]. cwpareakoref. 
(1343. 

meoxidaticnofthecyclcmqlal~lmlccrrpounds (108) to qclo- 
pentariezthanols (lOg)(R',R'= H or @)has been described 1l2OJ. Tri- 
ne~~~~~s~l_ortri~~~unsR~~thly 
at 140° inxylsegitig,afer hyd.mlysis,alcohols or_DhenolsmH 

(R = Me, Pr~wli,n-C,H&?.&~,,Ph) in good yield E!11. vinylalrmrinium 
ccqmmdsarenotoxitiised~.theseconditionsandetiylal~~ 
chloridesaream~in~tars. 

-I- 7 

=2 Al 

i f 

D 
R’ 

R= 

3 
(108) 
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11, -ANDptK)spEfQRus-m 

?ispartofasbAytodevel~a amvenient Stereqj;pecific n&ch& for 

converskmof SecanlaryimprinaryEIaTkesthethenral decarpositionof 

orgam-rragmesium,-zincand-al umkkmarnides has bp-en investigated [UO]. 
Abminium wunds Ph&lNR: (R'= Et, Pr, Bun or cyclo-C~H1~) have been 

isolatedwithvariouspr0p0rtbns oftolueneofcqstallisation. After 

fzhisisremv&onheatingthe dacuqmsiti0nfolla4s reaction 3Oexcept - 
when R'= Run. 'Ibe prirrary amineRZCK2CEi2NH~ nmybeobEknedbyhydroly&s 

oftheresi~. ~ancide~Et2~)~has~used~thesylnthesis0f 

N-xrethyl-diphenylketimine (113 for alTkwEthylati~reaci5ons. on treat- 

IEntwiwImr~, (1l3) gives the reagentLi+[H~CFN=CPh2j-(ll~), which 

reactswithkg~to~~~~~~mho7,orwith~lhdlides 

togive am.ixes [1311- Tbs mnpaImds Etzm horNa+[Et&lscm]-have 
Pm%& USSN for the synthesis of a nm&zr of cyclic s&es [132]_ Di- -. 

phmyketen,foremnpk,iscm~ to w=4 andphmylisoqanideto 

(ll6). !Cbe cark-diimi&zR'wGNR' (R' = q'~lwCsHll) gives (117) but 

thepm%EtfrcanPhT~his the four-mxberedringampound (118). 

The derivati~ (ll9). easily mde fmxntris (3-~thylsilylp~~l)- 

abminimandaliphaticnitriles (R=~,Et,n-CllHzs) rmybehydrolysed 

(113). 

47 

to ketones l4,Si CCH2 1 ,coR. MEZI R = Ph, hmever, the trimziAylsilyl~1 
group is elimbxat&i, even at 20°, witifommtic~~ofMe,SiCH,CIi=C& and 

only -de is '- * L2d Qn hydrolysis [133]_ 
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PhEC- Ncocph2H 

(l-25) 

Ph Ph 

\ 
/ 

C2 

i-1 
PhE-NE 

(=8) 

.??h 

/k_ 
7 

PhN, /iti 

A 
H Ph 

ul6) 

7’ 
RxR /--I 

I 1 
RIN\C/m 

I\, 
H Ph 
(117) 

(1191 WO) 

?REforImtionofthecmQoum% Na21R3AlW31 by hyasolysis of 

NalAUIRJis~inSection9akm-e. 'I%equndsNa2~R&NEkAlR~~ 

(R=~orEt)nayb9IIELde~jmilarlyfranNa[AIIIR~and~~~in~ 

11341. malyticalda~havekeengivenbutthereisno furtherstn.lM~ 

infoJx.mtion. 

V5bratioEdl spectra of the aeriMtives(~2~=~~~~~12(M = Al, 

GaarIn,R=Mor~)Iuue~disc=us~internsofthe~~~- 

cdL =2h 
structure (8) [1351. Both ixiefzlqrlaJ_uGn&m~ and the inido corn- 

pornzaI(~ )c]react-withcaprola~togi~aseries Ofderi~tiEs 

inwhichAl-HorAi-l5t~ax-e succe.5sively~placeA Ilhepmdzct 

fomedbyreplacemnt ofallcjzmpsa ttachedtoalminiumissaidfrcm 

IR,NMRarBml.et%kr wz+.htmasm~~~tstocxnsistofa~cmr=r~ 

dimrwitheight-m&Sred rings having AL~"C'=O-A~ linkages 11363. 

Thedouble ylideaxqlex (120X==) was Winla~tyear~s 

S-Urvey. Tbeisoekctzonic~(l_20X=N) hasbsmmntionedina 
patent [I371 anl the boron dfxivatie (120 X= EB2) has been obtaked 

fmn the reaction beween lZLE4+ and I~~3P)2B821+Br~ 12383. 
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Ro - Ti 

(122) (323) 
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hydraJaIatklgzctitityi3lan&esa?ecatalyst~ti~phosphine Cl441. 
Inczcbalt-catdlysedsyntheses of.pyridirzesfmmaJkynesandti~, 

ad&dorgamalumLni~~~serveasleducingagentsra~th~as 

in- parts of the catalyst. 11451. Severalpapersrefertotheinkr- 

act.ionbeW arganod&umL~& ananickel~ivat.ivzs. 

F3is(p2ntan--2,4-diona~)ni&el reactswi~~l- artrietiyl- 

al~~togiveaccarplexrrdxhneofgaseousprodusts~~~~ 

~onlyetbm~andethylenebutaIsovarious.C~ and& w. 

TbzepIcd~anzexplaiE?dby aBmlingthatfllkylradicdLsfrorn~ 

sitionofalJql_nickel ktem&%a~reictwiththe excess of tdalkyJ..- 

alumkim [146]. IIIthepESXlCE ofbutadieneatld1,3-peIltadieRe,mix- 

tures oflYickel(II) chloride and~utylaluuk3iLmlgi~ lkd.lylnickel 

ccnpounds REC,HZ,,I,NiCi (R = Hz? or HI with tie alkenyl group an 
Oli~Ofthediene, 'ICheseappeartoreactonlysldywithMEiClso 

thattheallRG& ~ccqmmds~beeasily washed out 11473. Similar 

reEtionsareobservedtith coclz buttheresuwing~lt 

ampoutdsarenmeeasilyhydrolysed. xnthepresenceoftipbeny~ 

@cqh.i'cz and butadiene, Ni(C5H~02)2 and triethylaluminium give an orgam- 
nickel ~~~~israpidly~sedto~tdllicnickel[M8]. 

Hokever, the ccmplex [(E~&.CH2)&l,0Ek2] or the alkotides [@%zsSiCHn)nAl 

(OEQn inthepreSen ce of an ~SOfbi~dyl(bi(bipy) ?Ie.zctwith 

bis(~~2,4_dicHzato)nidcelto~~the~~,alrmstblack,ccrrr 

pound C(*$ZH~)2Ni(bi~)] [149]. k&th the etherate PhBAliOEZZ, in the 

presen~ofanexcessofphosphine,displ~ tof the pentarF2,4*oMto 

l.igandsisincarple~andtheprducts are INiJ?hKsJibOz) (p&)J (R = Ph, 
qclo<~Hl1:n= 1; R = tin= 2). With astoid%kWtricquanti+q of tri- 

etiylphcqhine, the ampcnmd W.iPh(CsH702) (Pete) 1 is abtained. Rzad3ms 
oftheseaxpomdswithalkylhdLidesoralkerrtsIu~~ l%xlmengd [lsOl_ 

siIidarly,theczkJrui~~ CcrPhGHP,)zl may be rrede from 

[ti(c5Hfl2)31 and [ph3-21 11513. ti =ti=In be- ~wGJH702)21 
a.nadiallqlidumini urn duca>cides Rz'Al0Ek (R' = I-k,JZt, or I??, ad tertiary 

phcsphitres gives ther%za~leccrrplexes [PdR2L21L=PEt3, PPh2Mz 

or a Ph2Fc&CE12PPh2 Cl523. . E%.ipyriGyl(cyckcckz~-l,5-dierae)ni&1(O) rexck 
with 3,3-dim&hylqclo&mpane togivetheam@ex (l.24). Withtriewl- 

~~~,thisgives(~~e~,ethy~~~~cnickel~ 

ethyl-nickelaqqmd.s) aresiduzwhichappsars tomntainthealmkium 

canq?ound (l?!) since it yields the hyB (126) quantita.tivzly~on 

hyd.rcAysis [1531. 

13 (ZWAIXSIS 
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Tile Yin-g po1yImtion of noxbo ====Y,-- 

-- ,be catalysed by ethylaluminium d-dorih, in the absence of 

transition-Etal axpmnds. It has been suggested [l551 that the process 

Imy inmlve cafeI= species 0.27) cJax?ratedbyahydrideshiftfiom 

(128) (131) lnodxxnene (127) I norkornse 

U-32) 
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H\’ /R 
C 
I 

/“\ 
Cl Cl 

- 

H' \hl 

Cl 

H -.A:- m 

Cl,Al-,QIRp < /\ 
Cl Cl 

31 - 

A patent 11571 claim the use of a catalyst systfm !L?@Zl&%.C& 

~I?R~RW~, R' = cl-c4 alkyl, R~-' =alkylqrsryl,~rtheiyclict.ri.- 

ntxisa~ofb~~tocyc la%deca-1,5,9-tri. As in pIct?v5ous 
years,therearermnypapers~ingdetaileds~~onthepoly- 
Ilmzisam of aJ' withZiegler-NatSicatalystsus%ngorgammluzEinkm 

cmpmnds [l58-1663. various polymrs havskenoIYtahd fransubs~tII&ii 
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Inpzpxs desicribingtheuseof o.qam3l~uill~ incat- 
a&ticsystemEo~.~polynrerisation ofvariorsvirgl nrmmers. atizntionhas 
f&zussMonthe~mof~~~ unconpotiaslAvisacid[4]aras 
&aintransfera~tintermiraation proczs ses,maxrpetitionbe&sen ionic 
andradicalreactimsandonampetitionbe%een l-mqolynerisationand 
alternating~l~satian. SpecificprooesseS dzsxibedduringl978 
areas follm: thepolynerisatianofnethyl~~lateus~gtri- 
ethylalunini m~2,2'dip~ridyl [169], polymerisation of but-2-ene using 
t-butylcM_ori&/ti*lalti um E1703, the fomtion of phenyl 
n&hacrylatf+sQreneccpol~usingdiethylal umi.nium~~ideascatalyst 
[171], ccpolymzrisation of benze and various acrylic B with 
various orgamal7nnini urn ampounds 11723, cqolymsrisation of auzyhnitrile 
and butadiene 11731, and of styrer~ and acxyfic mxxxers 11741 with a 
.vc of0 ~~c~~~ts,~l~~ti~ofbut-2~ard 
rrethylEthacrylateusingapProxi~~~~~~sesquicNoride 
initiator [1753, cqolymzrisaticm of cx%crldioxxeandpropylenesulphi& 
inthepresence ofacatdl_vstderivedfrom~e~y~~~andpyrogdllol 
El761 ard copolymxisation of carkn dim&k and p~lene &de [86]- 

ARothergroupofpq?ersdes~s alkene neta-&esi.s [IL-X?, 177-1811. 
'Ihe use of the ~talytic syste116 (Ni(CSH702)21/AlJz3 (with orwithout 

P&P) or C~(CSHTO~)Z/NE~J for the hydrcsilylation of ixucensordierres 
has m dssu5kd in the 1976 and 1977 sumi+qs_ El.lwErhydrosilylations 
u~ingal&loraryls~ [I_821 ortria ilane [183] ha= beenstudied- 
UDZdr ~~gCSier%Sd'Cion Of vir+s~ with l,3-c?kas usbq [Xi (C5H,02)2] 

/AlEt&h~P is shcnm in Table 4 [1841 [lSS]. 'Ifie course of the reaction 
has&en follcx4zdbydeuteratianstudGs. TIE praJucts (133) and (134) 

~tbereactianbe~tzrimzthyl(vinyl)sil andbutadienereactwith 
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Table4 3?rcdxe frcm the 3?2actim be- trinettryL(*l)silarae 
azld various polyems. 

- /AJlAAbsi,, 

tri.x&hylsilane; givjng al:lmixture ofNe~SiCii=CHG~*~ and 

i+esSi~~(Si&3)=CEiC~3 11863. For reactions of.*2S*p(Table 5) 

the catalyst is ~~(C,H,O,)~PPh,/cycl~~1,5,9~~y~~~~. 

Under the dtions used (8h at 100°C) cnly ome Si-H band is reactive. 

Thepraiucfson~~rightofTable5 e.g.&2HSiCH2CH2CBunreactwith 

butadi~~togive~~suchas MsCH=Cm~s~*(cx~)~oEmn. 11873. 



H$Z=CHX(X=CNorC02Ma) 

H&!=CMzX(X=CQ*or~) 

H,C%CKX(X = m or OB#) 

(Hz-2 120 

I.E&&mM?? 

E&ZECH~CMZHX 

I4&KcH2cH2x 

~M22siHm2) 3320’+ 

ue,s-, I 2o 

Arnsthal has been descxibsd Cl883 for the axversion of bubdiene 

int0tkalCohol.s (137) and (138) using @d(C5H70z)&PPh&UEt3 in 

aqumusboricacidandtolusns~ 1tisnotclearhCi?theCakalystsur- 

vivesthe~~~mnditiansdescribed~stheactivespeciesisan 

o.rgax@u&i~lixxrpo~~&isstab~~r;-threspect tohydrolysis_mta- 

dierkzauoreaCts Wim 2-vkylthiophme withcNi(C,H,0,),~P(~h),IALEt3 a~ 

catdlyst to yield the axqmmds (139) and (140) converted on heating to 

( 139) (140) (141) 

1. J-p. I&her in E-W. Ahel and F.G.A.Sm (Eds), 'Organ~~~C 

chemistry' Vol 7, chemical society, lbi&m,(l978) p 80. 
2. K. Smith in G. Patter&n (m), 'GeneralandSyntheticEwkds' 

B soci'ety, Imdm,Vol 1 (1977). Vol 2 (1978). 
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Vol 3 p 1. 

! 



56 

6. 

7. 

8. 

9. 

10. 

ll. 

12. 

13. 

14, 

15. 

16 

17. 

18. 

l2- 

20. 

21. 

22. 

23. 

24. 

25- 

26. 

27. 

28. 

29. 

M.Boledhwski,Prace~~Politechniki,~~j,~~. 

18; &em. Zihstr. 89 (1978) I29 696. 

P_ Gocnry,Mqy_Kem_Iapja 33 (1978) 253; C&in. Abtr. 89 (1978) 

146 947. 

P. OttoiLa,Kemti- 5 (1978) 403; &e;nAbstr_ 89 (1978) 207 335 

K. utimto,Kqaku (Kyoto) 32 (1977) 728; them- Abstr. 89 (1978) 

24 399, 

K. Dtizmim, W. N.agaixx and M. Ycshioka, Kiqaku No R&k%, Z&an 3_3_7 

(1978) 75; &em. Abstr. 89 (1978) 163 614. 

R.H. Grubbs,Prcqr. Irmrg. then. 24 (1978) 1. 

N.CaldEmninSPatai(Ed)'IheChemistryofFuncticolal.~ 

Sq&mzntA- mfzdlemi.stIy ofdouble--flm~oRalgroups 
Part 2,Wiley, chichester, (I-977) p 914. 

G-R. *t,;rrY.ti- J_ m 31 (1978) 4ll. 

Jm EIo1tcn.M.F. Iappert,D.G.H. Ballard, R. Pearce, J.L. Atxmd 

ard W.E. Hunter, J.C.S. Daltcm (1979) 45. 

J- Ro~ton.M.F. w,D.G.H. E%dlard,R. -, J.L. Ahtmd 
and W.E. Hmter, J.C.S. miltcm (1979) 54, 

D-G-H- Ballard. A, Cow?&?, J. Ho&cm,J. m&eking and R. P2arcs, 

J-C-S. Cheine 0xan.. (1978) 994. 

A. AlrcenningM, L. Fernholtsnd A. Hadand,%or~tal.Chem. 

155 (1978) 245. 

w.Rries,w. sclwan, H-D. Ham and J. Wzidlei~~, J. VU. 

them. I.59 (1978) 373. 

A.M.~~an,G.S~andH.~k~,J.Or~tdL.&em. 152 

(1978) 367. 

ED.Hmsen, G. ~andw.SdIwm,J.organanEtdL.chem.l53 

(1978) 271. 

HyD.Bausen,F. G=rstnerandW. szhmrz,J.~mti.w l-45 

(I.9781 277. 

J.L. Athucd and J.M. Cmdngs, J. Cryst. Mdec. struct. 7 (J-977) 

257. 

J.L. A&ma& K.D. crissingsr ad R.D. w, J. org===w. them. 

155 (1978) 1. 

J.L. Abnxd,E&zcznt Dev. in Separatin Science 3B (1977) 195. 

A. Ahw-rinqsn,L.E&rnholtandA. Hadi=& J. -,-a. C!hein- 

145 (1978) 109. 

F.~~,S.Shimizu,R.AidaandE-Takayaw, Bdl.chem.SOC. 

Japan, 51 (1978) 1602. 

O.Yi?mFmtodM,Yanagisawa, Bull. (Aem- Sec. Jqan 51 (1978) 1231. 

o. Ymram>b, J- Cbme phys_ 63.(1975) 2988. 

M.Y. Darer?sbourg and E.L. -es, J. Arrer. C%eQ. Sot. 100 

il978) 7425. 



57 

30. 

31. 
32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

42. 

42. 

43. 

44. 

45. 

46. 

47. 

48. 

49. 

50. 

51. 

52. 

53. 

54. M.G. Co&z andM.G.H. Wallbridqz, J. oqmm&%l. Ckm. 154 (l978) c43. 

55. P.R O=y and M.G.H. mdg% J.C.S. Daltan(l978)5?2. 

56. M. sat0 ami F. SatQ,Jq?an E%ai. 78 103 426;Chem. Abstr. 90 (1979) 5881. 
5?- F. Sati, Y- mri ax&M. S&o, Ckmistry L&t_ (1978) 1337, 

'L. R&s& and W. Erb, Angew. Cbem 90 (1978) 63l.; Angew. C&m. 

Internat. Edin. 17 (I-978) 604. 

S. Al--= and S.D. Siniti, J. agarmwetdl. Ckin. I.53 (l978) 253. 

H-M- a, J.P. mmzdy and R. Iciesel, J. ~ozymzr sci. m~ymzr 

Chemm Eih 16 (1978) 821. 

A.BashaandS.M- w&lr&.zetEhe&on Iett. (l977) 1465. 
G.Gk.amelliandL.lardicci, 'lktrahedmn I&t. (2978) 2832. 

M-H. G=&uu and R-I- hkgm.r, Imxq.cp?em, 17 (1978) 350, 

L. w, Ger. Offen. 2 624 204; C&em. Abstr. 88 (2978) 153 272. 

S- PasynkiewiCZ and 2. Dokcki, i’ol. Pat. 80 U1;chem. A&b. 89 
(1978) 109 939. 

S-H- adt, S-C. K&son andG.C. E&ilig, U.S. Pat.4 118 409; cherr.. 

&b&r. 90 (l-979)55 09?_ 

S.==dt,Ger. C'jZfm. 2 816 748; them. Abstr. 90 (3.979) 39 028. 

K.H. M===, @r. Offen. 2 628 191; Chem Fbstr. 88 (1978) 136 784. 

A- umRuimhrandw.s~, 2. anOrg. dllg. Cbm. 443 (1978) 37. 

B.M- =lov, Yu.N. Bubnw, A.V. %%ybm'& K.EQs~, zmt. m_ 
Nauk S.S.S.R_ Seriya. IThim_ 27 (1978) 1586; Bull. Acad, Sci, U.S_S_R_ 

0en-d 27 (1978) l.385. 

B.M, I&k&ilm Yu_N. Bubmw and A.V. w, J'. ag='K=a- Cbm 

154 (1978) ll3. 

G. &mr& and G. Mx&kr, J. prakt. c&in. 320 (1978) 341. 

V-V. Gavrilenko, L-1. Z&ha&in, V.M. -gin and V.K.=hb=v- 1886 
z&x. &&c&i Khim. 48 (1978) 2073; J_ w. ckm. U.S.S.R. 48(19?8)/ 

C.P. m, J.W. Failer ar!d G.M. l4tBiE3, U.S. Pat 4 100 183; 

Ckem Abstr. 89(l9?8) 215 543. 

P.B.J. Driessen and H. ~Veen, J. h=iqz. 61em. Sot. 100 (1978) -3. 

P.B.J. Driessen and H.-w, J. orgameti. chen. I56 (J-978) 265. 

XK, F'ulcin, A.M. Kut'h and 1-A. 3?ro~oV, zhur. obsh=m KhilIL 47 

(1.977) 3410; J. ~zn. them. U.S.S.R. 47 (1977) 2205. 

A.M. Kut'in, I.A. E‘JZO~V, K_R. Fukh and V-G. T's=tkov, ~UFZ- *&I&& 

m. 47 (1977) 2769; J. en. &en. U.S.S.R. 47 (J-977) 2518. 

D.B. -S and s.c.~iatsan,u.~. Pat. 4 101 568; &em Abstr. 89 (1978) 

x.5 544. 

A.B. Gel, mdian J. Chein. A 16 (1978) 491. 

N. Duffaut, J. Dmcq& RmCala.s,S.G+=~% P.Rivi&e J. sat& 

andA.Cazes, J, organmEw. c&m. 149 (I-978) 57. 



58 

58. 

59. 

60. 

61. 

62. 

63. J. Tsuji and T. Msndai, chemistry L&t. (1977) 975. 

64., F. Sato, s. Haga a&M. Sa-to,Chemis~ Ietk. (1978) 999. 

65. 

66. 

67. 

68. 

69. 

70. 

71. 

72. 

73. 

74_ 

75. 

76. 

77. 

78. 

79. 

80. 

81. 

82. 

83. 

84. 

85. 

F. Sati, Y. Mori andM. Sate, Cheruis-q Iett. (1978) 833. 

J. Tsuji. T. Ym %wldai,w- L&t. (1978) 565s 

F. Sate, H. - andM. Sati, J. -ml_. them. I57 (1978) C30. 

F. Sate, HI. a andM. Sati; c%xiistry I&&. (1978) 789. 

K. Isagawa, M.Chigs, K.Tatsti a.ndY.Otsusi, CherkstryIett. (1978) 
l155. 

s~w~,H-PHenuerich,P_Deurenberg andF.Asinq=.r,T&mh&ron 

Iett. (1975) 1939. - . 

A.V. YoungbZx?d,'.- S.A. Nichols, R.A. Cal- and D.W. Tkqscn, J. 

Organcaeti. them- 146 (l.978): 221. 

H-E. !tbzedy, P.E. Hain, L.C. Srredley, A-V- Youngbloc& R.A. Calm 

and D.W. T%cqson, J. Molec. Catal- 3 (1978) 239. 

V.K. Golubev, V.N. Mel'nikoy, V.M. smagin, V.V. Cavrilenko, M.R. 

Ruq=u-e= aud L-I- Z&hark&. Zhur, oksh&ei Khim. 48 -78) 

2079; J. Gen. Chm U.S.S.R. 48 (1978) 1891. 

D-E. Van Horn and E. Negishi, J. &nzr. Chem. SXJC. 100 (1978) 2252. 
N. Ckukado and E. @gishi, !!?drahedxon Let& (1978) 2357. 

D-E. Van Horn, L.F. Vale-, M-J. Idacavqe and E. I%qish.i., J. Crgano- 

nxztal. them. 756 (1978) C20. 

J-J. Ekch, R.J. Manfre and D.A. ,-, J. Orgawztal. Chem. 159 

(1978) C13. 

B,B. Snider,M. IGuras and R.S.E. &nnr J. &rzr. c1-Em. See. 100 

(1978) 4624. 

E.Nqishi,N.Ckubdo, A-0. King, D.E. Van Hxn and B.I. Spiegsl, 

J- -. -. Sot. 100 (1978) 2254. 

N. Chkacb, D-E. Van Horn, W.L. Klima and E C&qisX, !i?sizzhdmn 

Let& (1978) 1027. 

A.M. Cqmzusso, L. -05 and G. Gi -ll.i. Tk- lett_ 

(1977) 4351. 

G. Zmifel and W. Iewis, J. Org. cf?em. 43 (1978) 2739. 

E. Nsqishi and D.E. Van Horn, J. An-er. Chein. See. 99 (l-957) 3168. 

E.O. Fischer and A. Frank, than. Ber. 111 (1978) 3740. 

H. HoberqandV. Gobx,J. Cqanc%zizl. C%em. 148 (1978) 1. 

H. Hcberg, V. Cotor and R. MyuottsJ. Organrm~?ti. Chern.149 (1978) 1. 

H. HdzergandV. G0tar.J. Orqancwtdl. cfigm. 149 (I-978) 5. 

H- N, R. hus-C%ng and R !@nott, Angews Chem. 90 (1978) 138; 

Anw. them, Internat- Edn. 17 (1978) J-23. 

V.M. Smqin, L.I. -, V.V. Gavrile-rib and V.R. calubev, zhur. 

-ti Khim. 48 (1978) 1788; J. (;en. them. U;S.S.R. 48 (1978) 1631. 

N. Takeda and S. m, Eull. Chesi. Sot. Japan, 51 (1978) 3564. 



59 

86. 

87. 

88. 

89. 

90. 

91. 

92. 

93. 

94. 

95. 

96. 

97. 

98. 

99. 

100. 

101. 

102. 

103. 

104. 

105. 

3.06. 

207. 

108. 

109. 

N. Takda and S. mouz, Mahard. Ch&. 179 (19781 1377. 

G. -=, R. Smicagli, A.M. Cqausso ad L. -cc& J. 
Org. Qem. 43 (1978) 1790. 

T.-,M.Itah, s.agaaand~.mkegami,mn.(3rem. k. 
Japan 51 (1978) 2664 

A.A. Akhrenb L-1. IIkhoM and A-N. +rgeeva, mimG&eJm~ikl.So&in. 

(1976) 946; (ZEmAbstr. 85 (1976) 176 722. 

J- Feut and P. Miginiac, Hslv. C%i.m. Acta, 61 (1978) 2275. 

R.Msu&a,S.Bshimoi~,Y.Kitqawi,H.Yanarroto andH.Nozaki,J. 

m. Chein. sgc. 99 (1977) 7705. 

K. Takai, Y. Hotia, K. @him andH.Nozaki,T?fmkdron Iett. 078) 

2417. 

E.C. Ashby and T.L. t&xmmnn, J. m. &em. ~oc. 1QO (1978) 3101. 

R.T. E3zmsen, D.B. Cdrr and J. -, J. &msz. &em. See. 100 (1978) 

2244. 

V.P. Yur'ev, A.V. I&&in, T.Yu. Fam-m~andG.A.'Ibls'cikov, Zhur. 

cbshchei him. 48 (1978) 2484. J. Gsx. C&m. U.S.S.R. 48 (1978) 2256. 

T.F. Murray, V. Vans and J.R. Norton. J.C.S. Chem. (X~III. U976) 907. 

R.F. Nsutcm, C.C. Huamd, D.P. X&nolds, A.H. Wa%mrth, N.M. CXceslard 

and S.M. R&erts, J.C.S. Chein. Cam. (1978) 662. 

Y. Nagao K. Kawabata ad E. Fujita, J.C.S. Ckem. Cxm. (l978) 330. 

J.A. Oakleaf, M.T. 'Iimms, A. Wu. alldV.S!ai~,Te~~littt. 

(1978) 1645. 

N.NzkamraandK.Sakai,Tetr~ I&k. (1978) 1549. 

V.I. Msl'nikma, L.G. Sl&mina, A.E. Gricpr*ev ad K.K. Pivnitskii, 

Zhur. abshdxzi Khim. 48 (1978) 663; J. Gen. C&em. U.S.S.R. 48 (1978) 

606. 

H. N&&suka, Y. Konishi, S. Kori and M. Hayashi, Chemistry .Iett. 

(1978) 141. 

P.A. tim, Y. Yckcyam, G.P. Wi&as, F.J. Clkuni&cz and C-L J. 

Wang, J. Org. C&m. 43 (1978) 4178. 

K. Dmvs,J. IdeandK. Sskai, Hull. c&em. Sot. Japn 51 (1978) 2361. 

K.C. Nia&um, W.J. Sipio, R.L. Mqolda. S. Seitz and W-E. Eamette, 

J.C.S. Chin. Corm (1978) 1067. 

Z.F~anczyk,W.Kuran,S.F%qnki~czand A.Kraslicka,~.~rgano- 

=tal. C&m.. 145 (1978) 21. 
. . 

A.Kunkki,W. ICosifska,M.BolesBwskiandS.Pasynkk&cz, J. 

Crgamma. Chem. 141 (1977) 283. 

W. Kosiiiska, K. Zamkcka,A.Kmi&i, M. i?des3hski and% Pcqnkhcicz, 
J. C)rgamzM. &era. I53 (1978) 281. 

w. Kokikka,A.Kunkki, M.BolesZemski,andS.PcqnE&cz,J. 

C3rgmmzEtdL.W 161 (1978) 289. 



60 

110. 

ill- 

ll2. 

113. 

l14. 

ll5. 

lJ_6. 

ll7. 

ll8. 

ll9 

120. 

121, 

122. 

123. 

124. 

125. 

126. 

l-27. 

128. 

129. 

130. 

K.B. S&su&y&i a&M. S&emkkeFkcsi,J. crganmstal.c!hem. 
J-57 (I-978) 379, 

c M- skowronska -p&&_&ka, R.B.StanxYieyskir s. Pasyeimicz arKt 

M. carmska, J. c+gamikti. Chem.160 (1978) 403. 

V.P. Yur*2v, A.V. Knchin, T-0. Yakdvleva, T.Yu_ B and G-A- 

T~lstzikov,~&shcki ~hira.48 (1978) 149; J. GEIL C%TCI. U.S.SeR 

48 (1978) 128. 
M. =Smcitani, K. lknemiwa, H_ Yasada and H Tani, m. them. SCxZ. 

Japan 51 (1978) l5lJ-. 

A. Sadmnik I S. Paqmkiewicz, M. Boles~ ard 11. Szacimo%ka, 

J. orqanueti. Ci-ieme I52 (1978) C49. 

M. E?&es?Zmski, J. serwatowski and S. Pasynki&cz, 3. mtalm 

C&m. 161 (1978) 279. 

A. Fi-,A. K~~ands.PasyrJJewi~,J_ orgarKetal.chem. 

353 (1978) 123. 

V-D_ P&row, N-N, Rzkevskaya, N-V. Shcherrbakova, Yu.A. Sa@oV ar?a 

Ks.Minslcer, 1zvest. $&ad. N&C S.S.S.R.Seriya. whim. 27 (1978) 1373: 

Bull. Acad. Sci.TJ.S.S.R. 27 (1978) 1194. 

V-D_ Petrova, N-N_ Fbevskaya, N.V. Shcherbakova,Yu.Ya. Nel'k&xm~, 

Yu. A. ,sngalov and K.S. Misker, Zhur. obshchei Khim. 48 (1978) 1854; 

J. Gen. them. U.S.S.R. 48 (I-978) 1692. 

V-V_ Gmrilenko, L.A. Chekulaeva and L-1. Z&&&&I, Izxest. Akad. 

Nauk S.S.S.R. Seriya Kbim. 27 (1978) 253; Bull, Aczid. Sci, U_S.S.R- 

(c&m) 27 (1978) 223. 

G-P. Potapov, A-A. Kc&sham=, V-1. Snetanyu azd 0.1~. Pis=n, 1*-p 
18 (1978) 772; Chcm E&i. 90 (I-979) 55 006. 

G-W. Rabalka a.& R-J_ NEwtan J. Organoretal. C&m. 156 (1978) 65. 
L.I. Chernaya, P-E. Maw ‘i I V-A_ GolubeV ad F-S. . . D'ye 1, 
Zhur. cbshchei Khim. 48 (1978) 1775; J. Gen. Chem. U.S.S.R. (1978) 

1620. 

L.I. Chemaya, P.E. Mstkovskii, F.S. D'ya&ka* znd V-A- &l&V, 
&m-'&&&& m. 43 (1978) 1780; J. Gzs. U-em. U-S-S-R. 48 (J-978) 

1624. 

S. Amkkblili, A.J. Conway and J-D. smith, J- GM tal. czhzm. 149 

(1978) 407. 
H. z%&ssen and K. D&&&e, Chrism, Ber. ill. (1978) 480. 

RP. Hatch and S.M. LGir~eb, J. Org. Chem. 42 (1977) 3960. 

T. Cohen and R-E. Gapinski, Tk~trakdmn Iett. (1978) 4319. 

A.P. Kozikowski and.A. Aries, J. Gq.Chem. 43 (1978) 2735. 

A.V. Rud-iiii, L.I. PkIrmttov, V.P. Yur'ev arid G-A_ 'Jbl&ikoV,- !&ur. 
&&&$ m 48 (1978) 469; J. C&~I. CWi-n. U.S.S.R. 48 (1978) 420- 

E.G. Ashby and G.F. Willard,J. Grg. them. 43 (1978) 4750. 



61 

J-31. 

132. 

133. 

134. 

135. 

136. 

137. 

138. 

139. 

140. 

141. 

T. Kauf-, H. Berg,.E. X&zfdmmandD.K-,m.Ber. 

ll0 (1977) 2659. 

H. H&x%-g and J. iWrff,-d- (1978) lJ_lL 

G. somzk, K.G.Baqar&n, H. -1, S. Pasynkkdcz and 

H-B. S-;9ysk, J. Orwtdl. Chem. J-50 (1978) 21. 

V.V. Gavrileriko, L.A. ChekuLsva arpd L.I. Zakbrkk, Izvest. i-&ad. 

Nauk S.S.S.R. Seriya Khim. 27 (1978) 1465; Bull. Acad_ Sci. U-S-S.R. 

27 (1978) J-285. 

F.-Gers+ zcd J. Wsidlein, 2. NaturEors&. 335 (1978) 24. 

0. - and B. &msk$, J. 0rgar.m~~. Chem. 161 (l-978) 273. 

H. Schidbaur arkd H.J.E%ller, Gsr. Offen. 2 701 143; Ckm. Ah&r. 

90 (1979) 23 243. 

H.. -dbaur, G. MiUler, U.Sch-andO.Oraxa,Angsw: Cbm. 

90 (I.9781 126; Angev.cfiea In-t. Edin. 17 (3278) 126. 

H- Hckerg and S. Krause, Angzw. Chem. 90 0.978) 1013; Angs. Ckn. 

In-t. Ekk. 17 (1978) 949. 

F.N. T&ix, G.W. Parshall and G.S. R&Y&, J. Axer. them. !%c_ 100 

(I.9781 36ll. 

G. ScnXi&, K-G. Bamqarbsn,tI.Rl, S. Sdrosder anZ K.H. tiele 

DDR Pat. 128 638; Chezn. Ahstr. 89 (1978) 109 9&Z_ 

142. S. Dziengawski,R.Gieiyiiski,M.Jarcx;zandS.PasynkiRJicz, 

J. Oqanaretal. Chen. I.52 (1978) 281. 
143. C.BLandy,M-SadaniandS-(;ervais,Synthetic~~.Inorg. 

McztdLarg. Ckm. 8 (1978) 381. 

144. S. Tyrm and M. IYi&alski, J. !-b&c. C&al. 3 (1978) 391. 

145. H. ECm=mmn Angew. Chsn. 90 (1978) 517; Angm. &em_ hteynaiz_ 
Eel. 17 tl97;1 505. 

146. U-M. Dzhmikv, A.G. Kukovinets arr G-A. %d_stikav, 1zvest_akad_ 

Nauk S.S.S.R. Ssiya shim., 27 (1978) 1379; Bull. IcaL SC%. U.S.S.R. 

- (Cha) 27 (1978) 1200, 
147. A-1. Yashin, E-1. Tkyakova, YumV. Bqantsev-a. K.G. b!&semv, 

V. &k?i and B.A. Dolcpplosk, Invest. ?%a.d..Nauk. S.S.S.~:. Seriya min. 

27 (1978) 1608; EXiLl. Acad. Sci. U.S.S.R. (then) 27 (1978)140+. 

148. .G.A. Msmkidiev, K.P. vyrshchikov, A-G. &kav and SJL AlieV, 

zczerb- i&m. zhur. U-9761 56; ch.zn. Abstr. 87 C-977) 38 765. 

149. G. Scmr&ardE. Dinjus, z_ anorg_ al& chein. 441 Cl.9781 58. 

150. K. l%ruyma, T:Ito and A. Yaram b&J.--m. I.55 

(1978) 359. 

151. K. M= 1 , T. Ito and A. Yaminto, ChEmistry I&t. (1978) 479. 

J-52. T. Ito,H. Tsuck&yaadA.Y-to, Bull.chem,soC~ Japan50 (1977) 

1319. . 

J53. P. Bi.t+r andMe LXqle, J. ckcgam~W. cfm 162 (J-9781 195. 



62 

3.54. C.H. Bmford and A. lkdwim, m BLit. (19781 431. 

355. K.J. Ivin, J.J. l?sxxq and C.D. Stekst, J.c.s, c&m. Cczxm. Cl9781 
603. 

156, GraenandR.Mah-b, 

157, S.Pa.spasicz,Pol. 

158. 
159. 

K-3, Ivin, J-J- Ebmq. C.D. Stewart, M.L.H. 
J.C.S. CSrsin - (1978) 604. 
Rt%ays&i,S.Dzierzgacrski,S.~zynski, 
Pat. 84 659; Ci-em Abstr_ 90’ (X379) 71 829, 

L.L. Batan, Polynw I2 (1978) 545. 
L. Eietkov, R. v, F. Rader3cov ad D. 
567,570, 
G.A. m, M.R. m and E.H. -, J. 

3Zn. 16 (1978) 2337. 

-, ~lym=~l9 (1978) 

160. 

161. 

162. 
163. 

164. 
165. 

13-R Burfield, J. Polynmz Sci. Folyxer Ckin. EBn. 16 (1978) 3301. 
D.R Burfield, I.D. Mdcenzie and P.J.T. Tait, Polymer 17 (l976) 130. 
F. 13e Candid, G. Maglio, R, Pahxb, G. Rcxm.m,andA. ZarrizUi, 
Mak.xnd.chea 179 (I.9781 1609. 
Y. Doiand T. Keii, IBkram1.W. 179 (1978) 2ll7. 
M.J3rwzme, A.C ' and C. Corm, Mabmml. Chea 179 (1978) 
2l73. 

166. 
167. 

3. w, J. NejzLfk and 0. Hau&k,~l. Cb?.m.(l978) 2553. 
Ma -I%azzam and T-L. Jambs, J. Polymr Sci. Polynr W 

Edn. 16 (1978) 701. 
168. 

169. 

170. 

M.~zamandT.L.Jaccbs,J.~l~Sci.Polyner~ 
Edn. 16 (1978) 615. 
E-L. w, E.P. -vi&, V-M. DWbOW, A.I. K~&'~.sov and E.B. 

Milm=kqa, -t- Akad. Nm.k SmS.S.R Seriya Kh.ima (1977) 2055; 
EQit_l.. Acad. Sci. U.S.S.R. (Chad (1977) 1900. 
B.M. Mar&ii. and J.P. I&r&y, J. Polymx Sci. PO~~I~EI C%G?I?I. Fdn. 16 

(1978) 833. 

171. 

172. 

173. 

J,~,E_Kobayashi~S.Nagata,J.~l~Sd- -lY=‘- 
Cbemm m- 16 (l-978) 2945,2955. 
W. Kuranmd Z.Florjhczyk,J.Folyn=Sci- Polymxchfc1. Eh. 
16 (1978) 861- 

174. 

175. 

W.Kuran,S.Pasynkiewicz, Z.E'l.orj%czyksndD. psrSzkaJska, 

J. polyner Sci, Eblpzr them- Edn. 16 (I.9781 867. 
I. Ku&z, N.F. c'haberm and F.J. Stehlfng, J.Polymz.rSci..Polym=r 

cbaz. a_ 16 (1978) 1747. 
176. W. Kuran, A. Fdcicki mad W. Widq&dan, ~%&_~~~l.czlem. 179 (l-978) 

2545, 
177. M. &ante, J.L. FiiJhou, W. l+knam and J.M. Basset, J-C-S- -. -. 

(1978) 341. 



63 

178. 

J-79. 

180. 

18L 

182. 

J-83. 

184. 

186. 

187. 

188. 

189. 

C.P. Casey and Ei.E. !Whstra,J. Anrsr. Cixrn. Sac. 100 (1978) 2270. 

J-L, Bilhcu, A-K. Smith and J-M- Bz%sset, J, OrqmnstdL Ctiem 148 

(1978) 53. 

S. 'IWqaki, R.J. card a~'M3 D.C. -, J. prier. them. SQC 100 (l.9781 

6635. 

S. -mdP,EWcWqer,kngRu.Ch6n. 90 (1978) l32;Arqeschem. 

Internat- Edn. 17 (1978) UL 

V.P. Yur'ev, I.& Salkpmzva, O.Zh. Zhebamv, G.A. %&Xikov and 

S-R, R&&w, mAk&. Ha& S.S.S.R. 224 (1978) 1092; Proc- Amd. 

Sci. U.S.S.R 224 (1978) 609. 

V.P. Yur'ev, 1-M. SdLimgareeva, O.Zh. 5?ebarov, V.V. JXavixk and 

S.R. Rafikov, Dakl&yAkad.Nauk S.S.S.R. 229 (1978) 892; Pnx. Aczid.sci. 

U.S.S.R. 229 (1978) 53l.m 

F.G. Yusqga, G.V. &i . T- , G. aymas, G.A. Tolstikov, S.R. 

&xf%ovimd V.P. Yur'ev, D&l&y Akad. Nauk S.S.S.R. 239 (1978) 
1385; PJ.XC. Acad. Sci. U.S.S.R. 239 (1978) 18l.. 

F-G. Yv, G.A. Gailymas, 1.1. -l.q, A.A. Pe, V.D. 

shelu;jlakov, G.A. nolst.ikov and V.P. Yu'rev, J. oIyaTKm~.chem. 
155 (1978) 15. 

F-G- Yv, G.A. Gail-, G.V. NurtdinoM and V.P. Yur'ev, Iz~est. 

Akad. Nauk S.S.S;R. Seriya Zhim 27 (1978) 2427; EULL. Act&. Sci. 

U.S.S.R. (Ck&27'(=76) 2160. 
I-M_ salingarpeva, v-v_ ~auerin. V-P. Yur'ev, J. Ow- tal.chem. 

148 (1978) 23. 
U_& mv, R,V_ Km, D.L. Z.ii, E-V- V=%l'f== d 

G.A. ml.st&ov,Izwst. Akad. Naa S.S.S.R. .senyz Khim. 27 u-978) 

1466; m.~&:&zad, +i. U.S.S.R.(chem) 27 (J-978) 1283. 

U.M. Dz&e&lev, L.Yu. GubiduJ%n and G.A. mh-, Izvest.kkad. 

m& S_S,S,R. Seriya whim. 27 (1978) 1469; BULL. Acad. Sci. U-S-S-R- 

(Chein) 27 (1978) 1287. 


