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Preparations and Some Properties of Alkylbis(2,6-dimethyl-4- 

methoxyphenyl)boranes ((DMP)2BR) 

Andrew Pelter* and Robert Drake 

Dqmllmau dclmimy, Unidty colkgc of swansea. singlctoo F%& sw;masr. Sk2 8PP. UK. 

Ahmct. Alkylbi,r(2,6dimcthyl4mahoxypha1yl)bames (@h+BIt) have been syd~~ised in m 
vercomethclimimtionsoftbestaichindnulccapproechtotbc~rionofboKm ZQo caibrnima AnionpmducWfrom@~BR.follo~byalky~and~ 

wim&khydeaamqmed. Beductionof@~Fwithpomssiomhy~yieIds~~~ 
hydmboae. Aacmpts to isolate @MF’)2BH were -bUtthCboraaewsSnadilYtrapped 
with g,lky~~, yielding alkmylbarmcs. The ally1 daivative, (DMPj2BAllyl. was made and some of its 
lexticawaein~ 

Introduction. We have previously used a steric control appmach in onlu to pm&e boron stabilised 
cadmiom’=.‘~~.‘~9.Iq aml in partMar have investigated alkyl&(2,4&rimcthylphmyl)bomes, 
(alkyWty1~ Me@R)l-’ ad dkylM~(2,4,~~ylphenyl)boannes, (alkyldimipylbcmnes, 
‘lki~@R)‘*~. This appmach leads to a logical problem that is ilhstrated in Scheme 1. 

Ar*BCH#i base Ar,BcHR M+ 

(1) (2) 
“E 

1 
RCH(E)X - Ar,BCH(E)R 

(4) (3) 

SChOlllO 

By definition, in or&x to pment borate production, the aromatic groups in (1) m hindered so as to 
allow praton absmdon knn (1) to give (2). However, when (2) reacts with an ckctmphile. the product (3) 
(E+H)isinevitably~~than(1),andnrctionsatborontoreleasethe~ylgroupare~~~ 
gmtly~Ioweddowncxrduednonviable. EvenwingasmaUcktmphilesuchasthehydqmWdeauion 
fhiSCffCCtiSEdilydeWMtMd asinequatkm(1)aad(2). 
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(Pent”)(Et)CHBMe+ 
7CMH24 INaOH 

Se“C ,72h. 
- Pent”CH(OH)Et(66%) (1) 

(Alk)(Et)(Bu”)cBMe~ ‘zig” m (W(EWJ’)COHW%) 

00&24h: 

(2) 

To overcome this limitation in the mthodology used, it was decided to introduce arylboranes that would 
m&go maction at rhe my1 groups rather than on boron so that inaasing hidance at the boron would not 
inhibitmction. ~omanrmaticgroupwasnmoved,thedecnaseinbulLaroundtheboronatomwould 
bcsuchthatconvultioMlmcthodsofofcasingthearganylgroupcouldbcuscd. 

It has been shown that bmminolysis” and pmodeboronation12 of dihydroxyphenylborancs occum 
thmugh initial attack on the aromatic ring. We have also showd3 that pmpionk acid slowly rcle.ases a msityl 
gmup prcfumially to an alkcnyl group (qlation 3). 

P 
&Et 

Mes#CH=CH(CH2)&Ha z @z mz MesBC=CH(CH&ZHa 
8 

+ 

MesH ( 66% ) + CH&HHex (14% ) (3) 
It aeemad to us that the 2,Gdimathyl-4-mcthoxyphcnyl @MP) gmup was worthy of investigation14. as it 

~the~~ofthemsitylgroupbut~~tallowmhancedprotanationofthearomaticring. 
Tbusdihydmxy(4-mthoxyphenyl)borancumbqocsprotonolysis’2 andb4minolysis”mmrcadily than 
dihydmxy+mthylphcnylhorane). Anisole is mm susceptible to clccmphilic attack than is toluenel5 and 
uimdmxyborancismuchmorcrcadily hydrolyscdthanaimethylbomc’~. Thispaperdeals with the 

pqmuions pnd some pmputics of rqmscntative (DMPhBR Fmtonolysis studies follow in the next paper. 

Praimmdon of PMPJ#R 03) 
2&DiaEthyl4methoxy- 1-m (8) was prepared from cheap, readily available 

3,Mimuhylphcnol(S) by the two routes shown in Schane 2, the xuutc by initial methylation being preferable. 

H 
1. NaOH/H,O 
2.Me.$04 * CH30 

(5) (6) 

I 
Br#cOH 

(69%) 

H w CH,O 

(63%) 

(7) (6) 
SC-2 
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Tl’e tmhylaticm of(S) to (6) was routinely Cal-lied out on a 4molc scale with consimltly high yields. 
Thiswasfollowcdbybromimioninaceticacidin69%yield ?hedirecthrcmimbof(S)“isvcrysolvcnt 
dcpmdanL Inaceticacidsomcm%ufthecnldcproductwas(7). xncarbontctfachlotidethcmainprcdllct 

was 2-bromP3~ylphcno1, (9), whilst in carbon disulphide, mixhms of (7). (9) and dibmmimcd 
mat&al wem farmed. Bmmination of the anim of (5) in a two phase watcr/CCl, system, gave 42% of 3,5- 
dimthyl-2,4,&ribromophenol as the only isolable product. 

ThecirignaTdreagent (10)wasreadilypnparedfrom(8)inTHFandthelithiumdaivativewasavailablt 

by mtctiaa of two equivalents of rerf-butyllithium with (8) in a variety of solvent mixes 
(Scheme 3). 

CH30 Mp, CH,O 

( 8) 

(D~IAP)~BH, K+ 

(15) -k._ (DMP),BF ;&r ) (DMP),BR 

1 .t+sK3 (11) (1% 

2.RbcfP I 

I 
2 1 

x 
(DW2B (, 5I 

(DMP)2B- 

(14) 

scheme 3 

The Grignmi reagent (10) readily maxed with BF3.0Et2 in THF to give (11) m.p. 72“-74OC. The yield 
is sensitive to the number of equivalents of (10) used and 2.2 equivalents were optimal to give 82% of (11). 
Yieldsof and5696wcrcobtainedwith2.03 and2.27 cquivalcntsmpaxively. Reactionof (1O)with 
trimcthoxybmnc gave 73% of @MP)B(OMc),, (17). whilst mction of (11) with methanol at -UPC gave 
@MP)$OMe (12) in 92% Mated yield. Compcmd (12) represents an altemative source of compounds 
@MP)$R Of interest was that maction of (11) with warm methanol containing a catalytic quantity of 
sulphuric acid led to complete mthanolysis (equation 4), a very hopeful result for our stated objeztives. 

(DMP)2BF + 3MeOH - PDMPH + B(OMe)3 + HF (4) 

Anothesmethod ofobtaining (12)in53%yieldwastoreact(1O)withtrichloroboraae followedby in situ 
addition of methanol (equation 5). 
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(10) + w3 %*$ (DMP)#CI MeOWOOC/ieh_ (DMP)2BOMe (5) 

(19) 

Cotqnmd(11)rcadilyreactaiwithp*-RMgBr(Tab1 1 c , exp. l-4) but the lmction failed for SfX- RMgBr 
(Table 1, exp. 5). 

Table 1. Yields of (DMP),BR. (W) fkom (11) and RMgX 

1 Me 30 
2 Et 52 
3 ocr 63 
4 AnYI 50 
5 Pri 0 

‘Ihe wcperimnts wue cmial out in ether at 2X and followed by ttB nmr. When R = Me (exp. 1) 

WE&XI was over in <lO min., and even with R = OCP (exp. 3), reaction was complete in 4h. The ally1 
derivative (14) was easily obtained (exp. 4). However, even when a solution of RSlgBr was heated under 
tefluxfur4h.with(11)therewasstillnosignofxeaction. Tkm&styieldsinexp&mcnts1_4wercmainly 
due to experimntel difkulties associated with scpanuions of the somewhat insoluble products from salts. 
Use of THP as a solvent led to horate formatkm even when one equivalent only of Grignatd reagent was used. 
Alkyl Grignard nagents failed entirely to nact with (DMP),BOMe, (l2), in either boiling ether or THF. 

By contrast, alkyllithium reagents, RLi, reacted with (11) to give (W) in modemte to good yields even 
when a &r&y a&yllithiwn MS used (R = Me, 68%; R = n-Bu, 45%. R = tert-Bu, 70%). If excess 
alkyllitbium in ether wedc used tha the conesponding ate complex resulted. With 
l-hexynyllithium in ether only the ate complex (18) was formed but when hexane was used as solvent then the 
desired hexynyl duivative (19) was obtained (scheme 4). 

P(DMP),BF + 2Bu”cc CLi 

(11) 

Hexane 

\ 
(11) + (Bu”C-C),~~(NUIP), Li+ P(Bu”~C)B(DMP), 

(W (19) 

scheme 4 
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Chemical Proper&s of (DiUP)#R, (13) 

(DMP)2BCH2R + Me&i THF’ r& 2h D (DMP),BEHR Li+ + MesH (6) 
The anions were alkylatcd and the pmducts were either isolated or oxidiscd. The results me given in 

Table 2. 

Table 2. (DMP)$CHLlR’R2+ R3X + (DMPhBR’RW + LiX 

Jzxp It’ R2 R3X Pruduct Yield (%)p 

6 H H 
7 H H 
8 H H 

9 H H 
10 Me H 
11 Bu H 
12 Bu H 

13 Ckt H 
14 Me R 

15 Et Prc 

PCCF, 

MCI 

HeptI 
Me&l 

I-WI 
MCI 
EtI 
EtBr 
EtBr 
MCI 

84 
60 
67 
59 
76 
73 
76 
67 
69 

0 

The 4-metboxy substituent of the DMP gmup was expected to lower the elccp~l deficiency at boron 
andhencelowaitsabilitytostabiliseanadjacentcarbanionascompandwiththecomspondingmesityl 
s&es.’ Nevertheless, substautial isolated yields of dcutcriatcd (exp. 6) and alkylated (exp. 
7-14) products can be obtained via the c&anions. primary (exp. 69), scco&ry (exp. lG13) and tcrthy 
(exp. 14) alkyl groups can be attached to the boron atom in this way. However, the contrast bctweca 
ex~ts14and15showsthat,atthatextnmeofbulL,~eallrylationsareverysensitivetothehindrance 
sround the boron atom. It is noteworthy that @M&BC!H2 Li yields a silyl dcrhuivc (exp. 9) in a mmmcr 
&UillUtoh4@ZQBCH&i. 

The carbakn derived hm (DMQBAllyl(14) is teadily pmduced and reacts with electrophik~ 
exclusively at the r_position to give Eshnylboranes iu the same fashion as does the anion from Me+BAllyl 

(equation 7).20 

(DMP)@e + MesLi - (DIu~P)~B= Ex w (DMP)2B- E (7) 

EX = CF3C02D (67%) 
EX = Prnl (61%) 
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Condmdonr of carbunions (MDP)#CHLiR with carbonyl compounds 

Tbese~~~~carriedoutbDseew~~~therew~anysignificant~~ bmvecxl the 
mdcmations with aldchydm of (DmBCHLiHcpt (as a teprcscntative ca&mion) as compami with the 
analogous condcnsadons of MeQmmHcpt *‘. The results arc presented in Table 3. No attempt was made 
to opdmisc yields or to investigate the leactions in depth. 

Table 3. Reactions of ArzBCHGHcpt with RCHO 

Exp. R Conditions hodUCtS. 
Ar=DMP Ar=Mea 

16 Ph i) -llO”C,2h. 
ii) TWA, -llO’C, lh. 

PhCHCHHcpt (67%) PhCHeHHcpt (77%) 
E:Z = 28~72 E:Z = 1090 

17 Et i)-127Y!, lh 
ii) TFAA, -127°C. 0.5h. 

EtCOCH$iept (63%) 
EtCHCHHept (6%) 

EtCOCH.$ept (72%) 

18 Et -127°C lM!HXXHcpt (47%) EtCHCHHept (75%) 
E:Z = 80:20 E:Z = 4951 

@MQBoct (39%) 

In general, the rcacdons uf the two series of anions proceed in a similar fashion. However, tbcrc were 
diffamzs in the E:Z ratios of the alkenes produced, with @IW),BCHL&kpt favouring the pmduction of E- 

dkcncs. Additiaaaly,thechangeinpaoduct~ketonetoallrmeinexperimnts17and18isperalleledin 
huh series. The yields of products seem lower in the DIW series, but allowing far recovued borane the 
actual yiekl in expuimcnt 18 is 80% although the conditions used were not optimiscd for the DMP series. 
Clearly the amdmsaduns fa the two series arc similar but with interesting and potentially useful diffcrcmes in 
the stcrcochcmisey of the alkene pmducts. 

Hydride &rivatives containing the DMP group 

Reaction of (DMPhBF. (11). with UH in ‘II@, ether or &me led to reduction and mlistibution so 

that mixtures of (ll), @MF’)3B, @hfPhBH, and @MP)BH, were obtained. This 
is diffaan from similar mctions with Mc+BFl and Tri&BP. Even a large excess of activated NaIWJ9 did 
not react with either (11) or (12) in THF. However, two equivalents of activated KIFJ9 reacted with (11) in 

THF (tbough not in ether) to give the hydroborate (W) in essmially quantitative yield (equation 8). After 
Gbration, the clear solution may be estimated and used directly for furtba m&m. 

(DIu~P)~BF + 2KH & (DMP)2BH2 K+ + 2KF 

(15) 
(8) 
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Addition of an equal volume of light petroleum to the tlydrobomte solution led to quantitative 
precipitation of(w) as an air-sensitive solid lap. z&W’C with a BH, stmchiug band at v, 2180 curt, iu 

close agreemmt withthattepamIforlithiumdimcsitylhyci&omtc.~ 
Attempts to produce (DMPhBH, (20), ftom (W) using eitha iodamthaneu OT chkmmimthylsilanfl 

gave a pmxhxt that was always con- with haloborane (equatiott 9). This is unusual as diakylburancs 
donotteactwitheitherofthetuagcntsusc4d. 

(DMP)*BHa K+ % KX + MH + (DMP)zBH - (DMPhBX + MH 

(15) m 

(9) 

However, if an &ysknt of an alkyn~ is present during the addition of Mc$iCl then an alkcnylborane 
(16) results due to eflkient trapping of (20) prior to its further teaction with the chkxilane (cquathm 10). 
After sublimation ar distiRation yields were 72% (16. Rr = H, Rz = Be), and 65% (16, RI= R2 = Et). 

(15) 
Me,SiiI 

D [(=)I (10) 

Physical properties ofbis(2,6~t~l~-mcthaxrphcnyl)boron derivatives 
Vittually all of compounds (DMP),BX ate white crystalline solids that can be sublimed in high vacuum. 

They are readily handled by glove box techniques but are somewhat sensitive to moistu~, particularly in the 
prWcnaofacid. 

U.V. Spectra of (DMP)$X 

‘Ibe abmption spectra and photochemisuy of MessBAr and Me@&- M+ have been the subject of 
wide ranging investigations.~~ The MessB group has been proposedu as a dye BuxochFDII1c with electxut- 
with&awing properties similar to those of the nitro group but nut subject to phatochemical induction. The Q 

u,,u value for the MessB group is 0.65, that far the NO, is 0.78. 
We mport here, in Table 4, for the first tim, the UV spectra of (DIkQBX. 

Table 4. U.V. Spectra of (DlkQBX~ 
X PM 

F 227m98m 
OMC =3(=,860), 
OH 223(~,400), 

Me 213( 14800), 
Et 215(24,210), 
Bu 232(8,800), 
Dct 211(26,040). 

271(20,160) 

262( 16.630) 

26604,330) 

2290 1,700), 292(7.100). 313c7.400) 
235( 14,300). 296(8,410). 316(10,490) 

296(5,267), 31q6.620) 
~WM60), 29OW60). 315(6.300) 
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Table 4. (Continued) 

X 

Bu’ 

(Bu)@tW 

(Me)@t)PN 

D=2c==cH 
BuCH=CH 

EtCH=C(Et) 

DMPC 

BttC=C 

kb(e) 

210(29.880), 

213(24.350), 

223( 17,730). 

216(19,310), 

209@4670), 

209(36,720), 

209(39,970), 

210(43,680), 

215(30,570). 

210(30,570), 

221( 12,450), 

210(31.960), 

230(17,020), 297(8,630), 314(9,790) 

233(14,336), 241(11,500), 315(8,010) 

233(15,615), 246(8,946), 291(6,181) 310(7,525) 

235( 12,080). 289(4,380). 315(6.510) 

314(8,800) 

235( 15,600), 327( 11,830). 

232(18,250), 249( 14,210), 328( 11,270) 

235(16.626), 252(13,500), 326(12,390) 

234(26640). 255(19.210), 347(24,020) 

242(12,920), 325(11,660). 344(9,280) 

240(10,670), 300(6,880), 320(8,180) 

232( 16,350). 300(10.330), 307( 10,770) 

The parent compou& DMPH and I-Br-DMP have lk, at 226(5590), 274(1510) and 282(172O)nm and 

230(5590), 270(1380) and 278(138O)nm respectively whilst (DMF’)B(OMe), 

has &,_ at 225(7350), 228(7405), 275( 1330) and 283(146O)nm. 

The enhancai intensity of the abso@ons of @MF’),BX compared with D&E%, l-Br-DME 

and (DMP)B(OMe)s, shows clearly that extended l-I systems sre present in all the @MP)sBX compounds. 

All (DMP)sRcompounds have an absorption at >31Onm, and despite expected conformational changes, this is 

the same whether Rprim-R, secR or tert-R When X is an 

alkenyl, alkynyl or aryl group this bsnd moves to longer wavelength and is increased in intensity, showing 

further extensions of the II-systems. This is particularly noteworthy in (DMP),B and 

in (DMP),BC=CBu. 

The IJB nmr of (DMP)#X 

If back donation from the 4-OMe group were an important factor then it would be expected that the 

electron density at boron would be less for (DMP)sBR than for Me+BR. This effect for ArsBF, ArsBOMe 

atxl ArsBOH would be less, due to the overwhelming influence of the hemmamms directly attached to the 

boron atom. 8ome comparisons are given in Table 5. 
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Table St. Comparisons of 1lB nmr of @MP)sBX and MessBX 

x= F OMe OH 

@MP),BX 50.7 50.0 48.2 

MBX 53.0 51.0 50.5 

x= =ferryl 3-D=yl 
@kW,BX 75.5 75.5 

bfe@X 81.3 87.8 

x- MCS DMP 

(DMPLBX - 60.1 
=szBX 79.2 

‘~MvalwnnlntivetcBF3.0Ets. %vlc+CR=CHs. 

Me Et Bum 

80.2 72.6 73.3 72.6 

82.0 84.9 83.7 85.2 

Bu’ 2-M-3-Hexyl 1-Hexengl 

73.3 66.9 64.4 

91.6 87.8 70.02 

CH#iMe, Au 

78.4 70.0 

80.3 87.5 

Ansiyses have been m&e=33 of the ttB, 1% and ‘H nmr of MessBRs”J1, MqBOR33 

and Mer+BNRs33. These analyses highlighted the problems of the difSculties ofchanical 
shift theory for nuclei other than hydrogen. Thus fa RsBX, the chemical shifts of the compounds 
ateintheorderN>O>F. ThisisreversedinRB~,,inwhichtheorderisF~>Nandin 

BX, it is F > 0 > N.M Again the llB chemical shift values for RsBX for X=S, Se, Cl, Br 
or P are vimrally constant at 79 f 5, despite the different lI electron donating abilities of these 

atoms. 
This effect is clearly seen in the first three entries of Table 5. The Table also shows however, that two 

DMP groups attached to boron in @MP&BR have a strong effect on chemical shifts as coqared with two 
me&y1 groups in IvIesgBRs In genetal there is an upfiekl shift of 5-15 ppm in the (DMPLBR series 
coqared with IvlessBR3s which would be compatible with a strong II back-donation from the methoxy groups 
to the boron, vicr the atomatic ring. However, it has been stated36 that B-a@ D-bonding is of only minor 

@ormnce in some very hindaed Ar2BOR sym and this genemhsation has been tentatively proposed as 
being genaal fcr all Ar2BX systems, including Ar2BR and Ar2BAr1.3s Another factor of importance is the 
bondanglesatboron,intuminfluencedbythenaavtandsizeofXinAr,BX.n’8 0ur13Cnrnr(Table6) 
indicates that the electron density at boron varies little between @MP),BX and MessBX. 

Table 6. l3 C Chemical Shift Values for (DMP)2BXr~ 

C-l C-2 C-3 C-4 A&H, ArOCH3 OtherCarbons 

OH 132.7 

-130 144.83 113.3 161.3 22.71’ 54.73 
131.5 143.0 112.9 160.0 22.51 54.62 
43.1 113.0 160.0 22.71 54.73 
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Table 6. 13 C Chanical Shift Values for O,BX’2 

C-l C-2 C-3 C-4 ArCH, ArOC& 

139.2 141.3 113.2 160.1 23.28 54.56 

138.2 141.1 113.1 159.9 23.01 54.68 

138.3 141.0 113.1 159.9 23.03 54.64 

-138 141.0 113.0 159.7 23.05 54.77 

137.9 140.6 112.9 159.4 23.61 54.61 

138.2 140.6 113.0 159.4 23.67 54.73 

138.1 140.6 113.0 159.4 23.67 54.70 

137.3 140.4 113.4 158.9 25.77 54.52 a.31.97; b.30.23 

137.8 140.6 113.5 158.8 25.90 54.67 439.47; b.38.49; 
cJ8.u)s; d,f, 15.22, 
9.06, e.28.84 
fJ8.20; g.23.W 

137.9 142.5 112.8 159.9 23.63 54.64 

Other carbum 

a.19.38 

a.26.10; b9.24 

~1.34.45; b.27.85; 

c.25.93; 613.93 

a,-33; b,32.35, 

31.%,29.50,29.31, 

23.38.22.73; c,14.12 

a.36.06; b.35.60; 

c,22.61; 614.20; 

eJ5.88 

444.34; b.33.85; 

c.23.76; 614.40; 

e,24.62; fJ5.44 

444.55; b,d 3 1.79, 

31.34,30.67,29.73, 

29.05,24.75,22.65, 

c,c 15.47, 14.90 

aJ41.0; bJ58.7; 
c,35.91; $30.32; 
e,22.49, fJ3.91 
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Table 6. ‘3 C Chanical Shift Values for (DMP)$X12 

C-l C-2 C-3 C-4 ArCH, ArOCH, OtherCarbom 

137.8 142.2 112.7 159.7 23.26 54.76 a.154.1; bJ51.7; 
c,c, 23.62.22.54, 

dfJ5.65, 13.12 

137.8 142.39 112.81 159.5 23.59 54.68 a, 142.4; bJ58.5; 
c,26.23 

-141 142.2 113.2 159.7 23.5 54.87 a7,b, 68.02, c,30.29; 
u2.23; e.21.08; 
f.13.59 

137.7 141.3 113.1 160.1 23.23 54.69 a.40.3; b.136.1; 
cJ13.9 

139.6 140.7 113.1 159.5 23.51 54.64 426.75; bJ.38 

13785 

3)Dwblal JCP = 4.OHq ‘) Dmblts Jw = 1.4Hz. +2alplcdlo~afC/f~atS1.1. 

%hpkdmpaaudCH3 singletat 11.34. wxbollaIoma,mobaavablc. 

Table 6 amtahs mwh of inten% Fimly. despite the large changes in the 1lB chemical shifts as 

between (DMP),BR and MqBR. the ‘SC! chemical shifts of wcarbon atoms (and even katbon atoms, whae 

appq&e) remain little changed between the S&SL Some Feprurencative E&S ate ~~VCII in Table 7. 

Table 7. Comparison of 13C chanical hitIs of a- and b carbon atoms of IvLqBR and (DMF’),BR 

R CH3 cwJ4 CHCH3)2 CWWO CUX,), 

_BR 19.4 26.3, 9.2 31.0 32.0, 30.21 

@Iv%BR 19.38 26.1, 9.2 36.06 31.97, 30.23 

‘1 Basedon lleommclwr~lingswehavenvascdlhcorigilIalassignmults~ass 
ArUi3 and C(CH3). 
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Although the attsolute values of the “C chemical shifts vary, the cllallges 111 shift of the CaTboll-atoms and 

of the amnatic rings made by varying the substituent X of Ar,BX, is similar for both (DmBX and MqBX 
(Table8). Theshiftsiatheacarboninparticularindicateno,orlinle,differenceinelcctrrmdensityatboron 
brought about by the substitution of a 4-OMe group by a ~-MC group, and hence little II-a@ effects. 

Table 8. Changcs~ iu 8c between @MP),BX compamd with M%BX 

c-1 

c-2 

c-3 

C-4 

Ar-CH$ 

x= F OMe Et Bu’ 

@MP)BX -9.2 -7.7 -1.0 -1.9 
=?z= -9.2 -7.3 -0.9 -1.8 

@MWX 3.51 1.74 -0.22 -0.90 
WBX 3.35 2.05 -0.15 -0.72 

@MQzBX 0.10 -0.36 -0.16 0.18 
WBX 0.70 -.033 -0.13 0.36 

@W$X 1.23 -0.12 -0.25 -1.19 
MWJX 2.13 -0.07 -0.27 -1.47 

@MQBX -0.57 -0.77 -0.27 2.49 
M=zBX -0.58 -0.48 -0.28 2.70 

1.0 
0.8 

1.39 
1.43 

-0.04 
0.04 

0.31 
0.62 

-0.10 
-0.10 

llreaads~thesamf~eachofthe~atomsineachofthescries,andthcabsolutevalucsofthe 
changes are ummcly similar. The simkity in the changes brought about at C-l, in particular, smngthen the 

caseagainst fundanmtal changes in electron density at boron between the two series of 
compounds. The ratkr large differences in both series in S, of Ar-CH, on going fmn Ar,BcH, to 

ArsB may kiicatc amnfomadonal change. 
The 1H rum data for (Dhrlp),BX are given in Table 9. 

Table 9. 1H nmr data for @IVQBX~ 

X H-3 ArCH, Ar-OCH, Other proton9 

6.63 2.352 3.862 

6.52 2.24 3.76 &3.73S 

6.52 2.26 3.76 46.06 
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Table 9. (continued) 

H-3 Ar-OCH, Other Qrotoar 

6.53 2.20 3.73 

6.52 2.21 3.75 

6.52 2.21 3.69 

6.52 2.21 3.75 

6.50 2.22 3.74 

6.49 2.22 3.77 

6.49 2.23 3.75 

i&l&k 

a.l.85q; b,l.O4t 

41.85~ b.c,1.2-1.6m; d.O.84t 

a1.85~ b,1.2-1.5m; c.O.89t 

a.l.5~ b&.1-1-4.m; d.O.81~ e,l.O7t 

a,1.98m; 

41.95m; 

b,c,e,l.l-1.7m; d,f,O.Slt, 0.76t 

b,d.l.l-1.7m; c,e,O.75t, 0.9~ 

6.56 2.36 3.74 

6.50 2.31 3.74 

1.17s 

a,b,d,l.l-1.7% e,O.82t; f.1.13s 

6.53 2.18 

6.53 2.14 

3.73 
C3.W 

3.76 

a,6.68d, J=18Hz; b,6.38-6.56m; 
d&1.5-1.2m; f,O.89t 

~5.12~ b,d,2.35-2.lm; c,e,O.97t, 0.91t 

6.53 2.17 3.73 a,6.6Od, J=17Hz; b,6.lm; c,1.89d 

6.53 2.30 3.78 a.2.2~ b,c,1.4-1.6m; d,OS’t 

6.52 3.72 

6.34 3.58 

2.22 

2.06 

a,2.81& b,5.99-5.83m; c.5.00-4.81m 

41.47s. b,-O.24s 

El. Mass Spectra of (DMP)$X 
The e.i. mass spectra of Me%BX derivatives have been anaIysedw arkd similar pattwns to those nportod 

am found for (DMP),BX. These are summari scdinSchem5. Ingeneralthemolecularicmsarewealr, 

except for (DMP~BOMe and (DMP~BC4!Bu. The &tailed data a~ giwn in the experimental sc~tion. 
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(DMP),BX’+ - [ (DMp),B] + 

I 

M&$X $+i;fzII”;;- 

loss of methyl group 

CL Mass Spema of (DMP),BX 

The c.i. mass spectra of @MP)2BX wete studied using ammonia as the ionising gas. Once more 
[DMPbB]+ fommi a m&r peak, but so also did [(DMP)BR]+ and (DMPI-I@EQ)+. Addition of NH,+ to the 
amleculac ion followed by loss of DMPH was contim& by high resolution studies. The data are given in 
Table 10 and ratid in Schem 6. The ion (h), due to Dm. which could arise in a variety of ways, is 

alsoimpomtinallcases. 

(DMP),BR - [M+NH;I+- (DMP) R 
7 

- RB(NH*)NH; 

I 
[M+H]+ - [ (DMp)zB]+ (d)r+ x 

(a) 
m&61 

(DMP)BH.NH3+ (DMP)B(NH2)NHa+ 

\ 

(f) (a) 
m/z, 164 m/z, 179 

[ (DMP)BR] + 

(c) 
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Table 10. C.I. mass spcctml data for (DkQBX 

X 

F 
OMe 
OH 

Peak intensity (m/z)’ 
a czbsl) C d e 

(L) 
I b Other peaks 

(137) 
29(301) - - lOO(182) - - - 98 - 
79(3 13) 11 21(177) 49(W) - - - 100 - 

9(180) - - - 100 - 

Me 6m97) 35 47(161) lOO(178) 42(59) - 39(179) 63 46(2%), 38(M) 
Et 79(311) 19 19(175) 75(192) 77(73) - 19(178) 100 - 
BIP 1 l(339) 16 25(203) 77(220) 77(101) - - 100 - 
OCP lOO(395) 36 4(259) 97(276) 65(157) - - 69 - 

2-pent 15(353) 29 27(217) lOO(234) 24(115) 18 - 34 - 
3-Hex 15(367) 8 13(231) %(248) 20(129) 9 - loo 9(165) 
3-Dee 11(423) 59 23(287) lOO(304) 21(185) 33 - 64 47(270) 

Bu’ 14(339) 30 57(203) loo(220) qlol) - - - - 

C(Me)@t)(pr) 3(381) 43 22(248) 28(262) - - 37(178) 100 - 

Q+Q=w 57(324) - 16(188) 89(205) - - - 100 55(204) 
CH=C!HBU 49(365) 4 33(229) lOO(246) 40(127) - - 57 - 
C(Et)=CI-IFJt 34(365) 4 66(229) lOO(246) 16(127) - - 90 7(256) 

ChCBU 21(363) 4 13(227) loo(244) 42(125) - - 81 - 

CH&H=CH.r 85(323) 100 23(187) 20(294) - - 8(179) 27 12(162) 
CH2gWr 8(369) 7 65(233) lOO(250) 17(131) - - 88 - 

EXPERIMENTAL 

Insmanentation 

I&a-red spectra were mumled on a Pye Unicam SP1050 infra-red spectrometer using NaCl cells with 

neat liquids or solutions and RBr disks with solids. The polystymne absorbances at 1603 cm-* and 1495 cm-t 

wem used as references. 

Proton mm were mcorded on a Hitachi P&in-Elmer R-24B spectrometer at 60 MHx, a Varian HA-100 

spectmmcter at 100 MHx and a Bruker WM-250 spectrometer at 250 MHx using deutemchlolofarm as 

solvent and tctramethylsilane as reference except where stated. 

I Boron (ilB) rmrr wcm mconkd on a Varian XL-100 Fourier transform nmr m, using boron 

uifluoride etherate in a co-axial cell as external stat&d and quartx (not bomsilicatc glass) nmr tubes. 

Chemical shifts am in p.p.m. and signals dowu&ld from boron triEucaidc (i.e.. deAkldcd) wem mcotxkd as 

positive. 
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Carbon (13C) mm were recoded on a Varian XL-100 or a Broker WM-250 Fourier transform nmr 
spectromter, using deutemchloroform as a solvent and tetmmethylsilane as an intemrd standanl except where 
stated. 

Low resolution c.i. aud e.i. mass spectra were rccordcd on an AEI MS9 mass spectrometer or a 
VG12-253 mass spectmmeter. High resolution c.i. and e.i. mass spectra were reunded on a VG ZAB-E 

mass Qectmmeter. 
Ultra violet spectra were zeccrded on a Perkin-Elms 402 spectmphotomem as solutions in 

cyclobexane, using 10.0 mm cells. 
Melting points wa recorded on a Gallenkamp Hot Stage apparatus and were lmconeeted Boiling 

points wem de&m&d by Kugelrohr distiUadon and the temperahue given is that of the Kugelrohr oven. 
Gas liquid chromatography was performed on a Varian Vista series 6000 chromatograph with a Varlan 

CDS-401 data system as integrator and plotter. All mixtures were analysed on a 10’ x I&” stainless steel 

column packed with 5% SE30 on Chmmo~& G packing, except where stated. The basic temperature 
program used for the aaalysis of product mixtures was, 120°C for two minutes, ramp to 24OT at XPC per 
minute then held for one minute. This prognunme was modiiied as required, such changes being noted in the 
nlevant section. Glc estimations of maction yields were made by adding a known weight of a standard to the 
don mixture and determining the detector response factor for each component to be examined. ‘Apical 
intemal standa& were straight chain hydrocarbons such as dodecane and hex-e. Bert possible, 
pmducts were idenrifiai by cuinjection of an authentic sample. 

Thin layer chmmamgraphy was @onned on silica gel (Merck) mounted on ahuninium cards with 

fluorescent hxlicator (254 nm). 
preparative chmmatographic separations were achieved using silica (Merck) as absorbent in a glass 

cola using uv detection. 
Microanalyses wem demmined using a Carlo Erba Suumentazione Blemental Anslyser. Many labile 

pmducts proved difficult to analyse. In all cases the molecular fommla was &tam&d by high resolution 
msss spectromtry on a sample which was pure by tic, hplc and nmr. 

All -8 involving organobaranes wem carried out using pmified anhydrous reagents, unless 

orhuwise stated. Reactions involving the use or production of air snd water sensitive compounds were 
carriedoutunderastaticpressureofargonuseddirectlyfromthecylinderthroughaglasslinediractly 
c~~ecte4-l via a -way tap to a vacuum pump. The preparation and purification of nzagents for use in 
reactions of m compounds have been reviewedM 

Sofvenrs wue treated as follows. THF was first purified by passing thmugh dry, neutral ahunina under 
nitrogen or argon. Sodium (2g per litre) and benzophenone (8g per litre) were then added to the THF 
in a still and the mix stir& under argon to give a purple solution of the sodium benmphenone ketyl. The 
TIW was then distilled from the ketyl, unde-r argon, as required Glyme, diethyl ether, petroleum ether and 
cyclohexane were passed through an ahunina column, stirred for 16 hours with calcium hydride and distilled 
from calcium hydride under nitrogen or argon. Carbon tetrachloride and ethyl acetate were purified by 
distiUation from phosphorus pentoxide.” Methanol was dried and purified by 
distilWonli0mmagnesiummthoxide. 



Hindered orgauoboron groups-XXVII 13791 

Bmmmeaitylene and I-bromo-26dtatethyl4methoxybenxene wete distikd utKkr nittogen, at Educed 
pmmttepsioxtouse. BomatrifluorideethemtewasdisdlledfromCaHs. Magnesiumtumingsusediuthe 
~af~reeeents~aatedpriortousewith~u~hy~~ecidforanhour,then 
acetoneanddriedforovmthteehoursatl2O0cundervacuum. Allothern?agentsweredistilledunder 
nimgetl ptioe m use. 

Solutions of n- aml r-butyllithium in hexaues and methyllithium in ether were obtained from Aldrich 
Chunkal Co. and statxkdised every three to four weeks by direct titration of the carbon-lithium bond with 
butau-2-ol using 1 , l(+benauthtoliae as indimor..” 

Fur&d solvents aud seagents vme stored under standard conditions~ for use in reactions involving air- 
sensitive compounds. 

JTx@awtiA 
‘Ihe equipment aud techniques iuvolved in Momtory operations with air sensitive substances have been 

stmeyaL4’J. In particular, all glassware was dried at 12OT for at least four hours, assembled hot and cooled 

under a saeam of argon introduced and expelled via septum capped inlets and outlets, using hypodumic 
needlea Manipulation of liquids under argon was achieved using ovendrial syringes and double-ended 
needles which had been cooled by flushing with argon. All operations involvbtg solid tis(2,Wmethyl4 
methoxyphenyl)bcmnes were canied out in an argon flushed glove box. Sublimations wem perfmned using a 
cold tingu appamtus. that fitted inside the oven of a Kugehohr, and was ditectly co~cctcd to a mercury 
dWusiatpumpvfuwideboreglasstubing. 

Prq.nuation ofl-~~-2,6_dimethy14_merhaxybenzenc (8) 
(a) Prqnmdon qf3,5-Dimu~Im&oxylxnzent! (6) 

AlSliaflrskwrsequippad~~amchanicalsthrerandadmppingfunnel. lbeflaskwascharged 
with 35dimethylphenol(5OOg, 4.lOmol), aqueous sodium hydroxide solution (SM, 9OOu& 4.5Otnol) and 
water (9 l&s) to give an mange solution. The funnel was charged with dimethyl sulphate (43Oml. 4.55mol) 
which was added to the stimd phenoxide solution over lh. Stirring was continued for 3h after the addition, 

during which time 3,5-dbmthyhnethoxybenxene sepmated out. The mechauical stirrer was then replaced with 
a double sided co&n= and the solution heated under reflux for au hour to destroy excess dimethyl sulphate. 
The organic layer was qarated and the aqueous layer extracted with diethyl ether (2 x 5OOml). The orgsnic 
extmctswerecombit& 
washed with water (2 x lOOml), Wutated aqueous sodium bicarbomte solution (3 x 1OOml) and water (3 x 
lOOmI), dried (MgSO$, filmed and concentfated on a rotary evaporator. The crude product was distilled at 

60.5oC at 4.5mmI-Q. (lkQ. 193°C) to give (6) (4570.82%). 
8”. 2.27(6Ii, s, Ar-cH,). 3.73(3H. s. OCH,). 6.52(2I-I, s, H-2), 6.58(1H, s, H-4). 

Sc21.38(q, Ax-C&). 54.W. CC’&). 111.8(d, C-2), 122.5(d, C-4), 139.1(s, C-3). 159.93(s, c-1). m/z 
(intensity) 136(100). 135(10.6). 121(35.9). 105(13.5), 93(14.3). 91(65.2). n(30.4). 
v,, (m-t), ~10,2960.2930,2850.1619,1609,1474(b), 1327,1298.1 l%, 1170.1153,1073,828,684. X 
- ( 226(5590). 274(1510), 282(172O)ntn. 
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A5lltnflarLwasaquippedwithamchanicalstimranda2liadroppingfunnel. Theflaskwas 

charged with (6) (45Og. 3.31mol) and glacial acetic acid (1.6 litres), aad the contents of the flask cooled to 

5°C. The funnel was charged with a solution of bromine (529.Og, 3.31mol) ia acetic acid 

(1 We). The bromine solution was added slowly (co. 4h) to the well stined mixtme, stirring being continued 

for 30 min. after the addition was complete. Tbe reaction was neuhalised with saturated aqueous NaHCO, 

aadthCCSpliCpfOdUCtCXtWtCdiIltOdiChl~ c (2 x 5OOml). The organic layer was washed with 

water (2 x 1OOml). dried and concentrated on a rotary evaporator. The crude product was distilled at 834 

85’C at 1mmHg (lit”. 137”-138T at 2OmmHg) to give (g) (491g. 69%) that crystalbed on standing to a 

colourless so&$ m.p. 24°C. (lit”, 24-25T). 

s, 2.37(6H, s, Ar-CH,), 3.73(3H, s, OCYf,). 3.73(3H. s, OCH,), 6.64(2H, s. H-2). 

&23.96(q, Ar-C‘H.&, SS.lO(q, CKXQ. 113.9(d. C-2). 118.2(s, C-4), 140.0(s, C-3), 158.2(s, C-l). 

m/z (intensity) (e.i.), 216(100). 214(99.1), 173(31.6), 171(33.7), 135(45.1). lOS(36.9). 92(37.1), 91(78.9). v 

mu(cm-l), 2%5,2935.2869,1580,1472,1431,1322,1197,1164,1078,1032,1018.852. 830. &,, 

230(5590), 270(1380), 278(138O)nm 

ReuysMisationoftbepotresiduefromdichlcrome&n e gave a 12% yield of 2,4-dibmno-3,.5- 
dimehylme~thaxybcnzcnc a.9 a white solid lap. 1 loo-1 12°C (lita, 108- 109T). 

&,, 2.35,2.58(6H, s, Ar-cH,), 3.81(3H. s, OCJQ, 6.61(lH, s, H-6). %24.45,24.58(q, Ar-C’H& 56.28(q, 

C-9). 111.3(d, C-5). 111.8(s, C-2), 118.5(s, C-2). 137.7(s. C-5). 138.4(s, C-3). 158.6(s. C-l). m/z (iutensity), 

296(47.1), 294(100), 292(49.0), 281(12.2), 279Q4.9). 277(13.1), 172(16.7), 17q17.6). v, (cm-‘). 3110, 

2970,2940.2850,1578,1570,1466.1376,1327,1214,1095,1039,1002,928, 827,644. 

Prtpuatitm of ~yl(~~ai~hyl4~~yp~nyl)~~~ (W)* 

Bis(z,6_dimct~l~-~t~p~~l~robo (II). 

A three-necked 1 lirre round-botbmed flask was equipped with a reflux ccndenser. a pressure equal&g 

funael, a magnetic follow= and a sept~ cap. The flask was charged with magnesium tumings (9.80% 

0.408mol) and the dropping funnel was charged with (8) (86.816 0.404mol) and dry THF (200 ml). The 

magnesium was heated with a hot air gun (-700-80%) and a portion (ca lOml), of the solution of (8) run into 

the&k. ReactionsEartedinnnediateyandtherateofadditionwasadjustedsoastomaintainrdlux. The 

rcactioll was heated under zeflux for 2 hours after completion of the addition. The resulting solution of the 

&ignanlreagentwasthenallowedtocooltoroomtemperature. 

Boron aifluoride etherate (23.lml, 0.184mol) was added by syringe over 10 minutes to the stirred 

Grigna~I solution prepared previously and the reaction was s&red overnight at room temperatwe during 

which time salts @pita&d. The solvent was then distilled from the rtaction into a trap under 

vacuum (1mmHg). Dry cyclohexane (2OOml) was then added to the flask which was heated on an oil 

bath at 55T. The flask was stked for 30 minutes and the contents allowed to settle whilst the flask was 

maintained at 55T. The supematent was then decanted into a second flask and the contents of the first flask 

extracted twice llym with cyclohexane by the same method. The combined clear yellow organic extract was 

concentrated under vacuum and cooled (l-2’C) to give (11) (45.38,82%) as a white solid, m.p. 740-740(3. 

*For u/Z compotmds (DmBX data for U.V. spectra are in Table 4. most t tB mm spectra are in Table 5, 

‘% mm spectra are in Table 6. lH nmr spectra are in Table 9. and c.i. mass spectra am ia Table 10. 

Unless otherwise stated. the msSs spectra given below am ekclron impact mass spectra, 
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was collected to give (12) (l&g, 92%). lap. 80”-81”, identical ia all sespcas with the samples previoUy 

A 1OOml round-bosomed flask was equipped with a septum cap and a magnetic follower. The flask was 

charged with trime&oxybaane (5.2ml, 45.8mmol) and ‘II-iFJ (30 ml) and a THP solution of (10) (23ml, 1.73M, 

39.9mmol)wasaddedbysyringetotheflaskatmomamperature. The reaction was stilled overnight at 

mom~dmingwhichtian?saltsptecipitated. ThesaltswerefllEa’edoffundcrnitmgen,aadthe 

solvent removed in V(LCUO to give a yellow oil, which was distilled at 80°CXL03mmHg to give the pro&u.? 

(6&g, 73%) as a clear liquid. 

M +H, C,,H,sBO,; observed, 209.1345, talc., 209.1349. &, 31.6; $, 6.53(2H, s, Ar-H), 3.72(3H, 

Ar-OUfs), 355(6H, B-O(&), 2.25(12H, s, Ar-CH,); &.. 16O.l(C-4). 140.8(C-2). 139.2(C-1). 111.9(C-3). 

54.81(Ar-OCHs), 52.03(B-OCH&, 21.94@-CHs). m/z (c.i.), 209(%), 137(39). m/z (o.i.) 208(13.5), 

193(23.2). 161(40.0). 135Q4.1). gl(48.7). 73(100). v,, (cm-‘), 2960,2865.1601, 1473, 1320 b. 1193, 

1151,1062, 1010.850.832. &, 224.5 (7350). 227.9(7405), 274.5(1330), 282.9(146O)nm. 

prepnrotion of bia(2,6-di~yl4otatboxyphettyl~ylhorattea 

Bis(2,6-dimctlryl-4-merhaxyphcnyl)rmrhyl(13, R=Me,(DMP)#Me) 
A250mlround-botoomdflaskwasequippadwithasepnuncapanda~e~followeraadpurgad 

with argon. Tho flask was charged with (11) (lOJOg. 35mmol) aad diethyl ether (1OChnl) and cooled in an ice 

water bath. A solution dmethyllithium (27ml, 1.3M, 35.lmmol) was then added by syringe ovm 15 min. and 

thelnixtureallowedtowarmtorooantanperatureaadstirredovenright. Thesaltaweteiil~0fftutde-r 

nitrogen and washed with other (2Oml). Tho organic extracts were combined and concentrated in VUCIW too 

give a pale yellow solid (9. lg), which was sublimed at 70°C (0.001mm Hg to give product (7.04g, 68%) as a 

white powder, m.p. 79T. 

M + H, C,&.$Q; talc., 297.2026, found, 297.2027 and M + NH,-DMPH, C&,BNO; talc., 

178.1403, found 178.1400. m/z (intensity), 29q4.6). 281(24X2), 160(100). 136(18.2), 9102.6). v,, (cmV1). 

2970,2845.1600,1566.1470,1449,1305,12%, 1227,1193,1146.1068,968,862,851,709. 

Bis(2.6-dinret~l4-nzcthoxyphenyl)-n-~~~ (13, R=Bu”) 
The don was carried out by the method used far the preparation of (DMP)@Me except that (i) one 

equivalent of a 2.5M solution of n-butyllithium in hexanes was used, (ii) the a&Won was cartied out at mom 

tempemhae and (iii) the mix was only stirred for two hours. The work up was identical 

aad gave a yellow solid that was sublinEd at 90°CW01mmHg to give producr (5.32g.45%) as a white solid, 

m.p. 74.5476Y!. M + H, C&szBOz talc., 220.1873, found, 220.1876 and M + NH, + NH,-2DMP. 

C,H,,BN,; talc., 101.1250, found, 101.1251. m/z (intensity), 338(3.3), 281(100), 2Oa16.8). 163(29.3), 

147(24.4). v-(cm-1). 2970,2940,2870.1600,1475,1305,1197,1150,1136,1066,851,834,663. 

BD(2,6-dimethyl4-methoqphenyl)-t-butylborane (13, R=Bti) 
The title compound was prepad by the same method as far (DMPhBMe, except that one equivalent of 

a 1.7M solution of t-butyllithium in hexanes was used. The work up was identical and gave a yellow solid that 

was sublimed at 1oO”CWlO1mmHg to give product (8.3g. 70%) as a white solid, m.p. 1 lo”- 111.5T. M + H, 

C&J&B&; talc., 339.2495, found 339.2480. m/z (intensity), 282(21.1), 281(100), 280(28), 203(9.4). vmax 

(cm-‘). 3005,2950,2870,2840,1600,1567,1470,1305,1295,1195,1143,1118, 1068,952,941,892,853, 

842,835,819,709,687. 
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A 25Oml round-bommed flask was equipped with a septum cap and a magnetic follower. 

‘rhe flask was charged with (11) (11.37g, 37.9mmol) and dry diethyl Ethel @ml). A solution of 
ethylnqnesium bmmhle (28ml, 1.38M, 38.6mmol) in ether was then ad&d by syringe OVQ 15 mh~, and the 

~wasstirredovemightchuingwhichtimesaltsprecipitated. ‘Ibesaltswaefll~off~nitrogen 

and washed with ether @ml). The organic filtrates were combined and concentrated in vtzcuo to give a 

viscous oil, which was extrpctcd with cyclohexane (3 x 5Oml). The cyclohexane exnacts were combined and 
concentrated in vucuo to give an off white solid which was sublimed at 8O”C&.o(nmmHg to give (13, R=Et) 
(6.lg.S2%)asawhitepowder,rap. 59°-600C. M+H,C&&BOz; calc.,311.21824,found, 311.21824. 

m/z (intensity), 31q3.0). 281(100), 174(23.2), gl(13.7). 77(13.2). vmsx (cm-‘), 3000,2950,2870,2835, 

1600,1565,1460(b), 1305,1294,1195,1148,1070,1032,860.830,700. 
Bis(2,6_dimerh>tl_4-~t~~~l~~l~~ (14) 

Coqound (14) was prepared by the method used for (DMF’),BEt, except that one equivalent of a 

0.84Ivf solution ofallyhnagnesium ta7xnUe in ether was added at 0°C and the maction only stirred for two 

hours atroomtemperanae. Sublimation of the cyclohexane extract at 100°~.~lmmHg gave (14) (6.lg, 

50%) as a white powder, mp. 69.5”-70.5”C. M + H, G,GBOz; talc., 323.2182, found, 323.2220. m/z 

(intensity), 282( 19.5), 281( loO), 28q23.2). v,, (cm-‘), 3010,2860,2840,1630,1600,1460,1305,1250, 

1161,1147,1130,1063,989,949,891,842,831,702. 

Bis(2,6-dimethyl4-mcrhoxypherryl)-n-octy (13, R=Oc@ 
The method of preparation of ( W, R=OcP) was the ~~IIW as that used for (DMP),BEt. Concentration 

of the cyclohexane extracts gave a viscous oil, which on bulb to bulb distillation at 16OTKl.OO1mmHg gave 

prudua (8.2g. 69%) as a colourless liquid. M+. cjI&.BO~; talc., 394.3043. found, 394.3035. m/z 
(intensity), 394(9.3), 281(100), 162(44.2), 137(32.6), 13q34.3). v,, (cm-l), 2%5,2935,2865,1600,1470, 

1305,1192,1148,1068.851,832,661. 

A 25Oml round-Wtomed flask was equipped with a septum cap and a magnetic follower. The flask was 

charged with (11) (T.Wg. 23.5mmol) and dry 40°-60’ petroleum ether (lOOn@. A 
suspension of hexynyllithium, prepared by &on of I-hexyne (2.8ml. 24.4mtnol) and n-butyllithium (12.4ml, 
1.97M, X4mmol) in 400-60” pettroleum ether (25ml) at 0°C. was then added by double-ended needle. The 
rtactioll was stined overnight during which tim salts precipitated. The salts were filte& off under nitrogen 
and washed with 40”-60” petroleum ether (3Oml). The crganic extracts were combined and concentrated in 
VUCIW to give a yellow oil which was distilled at 200°c10.01mmHg to give product (3.5g, 41%) as a colourless 

oil that on cooling became a solid, rap. 31°C. 

M+, C&&B&; talc., 362.2417, found, 362.2379. m/z (intensity), 362(71.3), 305(54.8), 281(42.2), 

280(39.2), 227(54.3), 226(N)), 136(322). vmsx (cm-‘), 2960,2875,2150,1600,1466,1305,1238,1192, 

1150,1069,950,849,831.710,657. 

Preparation of hia(2,6-dime!thyl-4-methoxypltenyl)alkylhoranes via deproWmtion/alkylptioa 

Bis(2,6-(iimethyl-4-methaxyphenyl)-((l-merhyl)butyl)borane (13, R=CH(MejW) 
A 1OOml round-bottomed flask was equipped with a septum cap aad a magnetic follower. The flask was 

chargzd with mesityl bromide (1.4ml, 9.lmmol) and THF @ml). The flask was cooled in a Car&ejacetone 

bath and a solution of r-butyllithium (13.U. 1.4OM, 18.3mmol) in hexanes was added over 20 minutes by 
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syringe. Theflaslrwasstimdfothalfanhourat-780Candforonehouratroom~~togivea 
solution of mesityllithium. A second lOOmI flask was equipped with a septum cap aad a magnetic follower, 
charged with bis(2,adimthyl4~~~~yl~~-bu~l~e (2.81g, 8.3mmol) and cooled in an ice water 
bath. The contents of the first tlask were then added slowly by double-ended needle. The reaction mix- 
npidly~darkIcdincololnandwasstimdfoafourhoursatIwnn~. Methyl iodide (lml, 
16.1mn~l)wasthenaddcdatmom tcmpaWm by syringe, on which an exothumic reaction ensued and the 
anion colour was discharged. The reaction was stirred overnight at room tcmpcraturc, the solvent removed in 
vocuo and rcplaaxi by methanol @ml). Cooling at -2O“C then gave a white solid which was sublimed at 
1 lO“CKI.ClOlmmHg to give product (2.13g, 73%) as a white solid, lap. 84“-86T. M + I-l, (&&,BO,; talc., 
353.2652, found, 353.2652. m/z (intensity), 282(43.1), 281(100). vmax (cm-‘), 2%5,287S,l600,1470, 

1375.1305,1294,1195,1148,1123.1064,949,845,830.711,681. 
BiP(2,6-dimc6ryr4-mt~~~l)-((l-ethyl)buryl)bor~ (13, R=CH(Et)PF) 

The title ampound was pnpared by the same method as used for (DMP),BCH(Me)pP, except that 
ethyl bromide (O.Sml, 67mmol) was added to the anion from bis(2,6dimethyl4mcthoxyphe~nyl)-n- 
butyUnxan~ (1.878g. 556mmol). Sublimation at 12OWXO1mmHg gaveproduct (1.55g, 76%) as a white 
powder, m.p. 123°-1250C. M + H, C&I&B%; talc.. 367.2808, found, 367.2816; M + NH,-DMPH, 
C,&BNO talc., 248.2186, found, 248.2193. m/z (intensity), 282(19.8), 281(100), 43(20.6). v_ (cm-l), 

2965,2875,1600.1471,1379,1305,12%, 11%,1147,1123,1067,851,834,666. 
Bir(2,6-dimethyl-4-~t~~etharyphenyl)-J-((l-etlryl)octyl)borcme (13. R=CH(Et)HepF 

The title compound was prepared in a fashion identical to @MP~BCH(Me)pP by tea&on of the anion 
&rivai fnnn Ms(Z6dinHhyl4mcthoxyphalyl)-3-octylboranc (3.705g. 9.4Ommol) and ethyl bromide (In& 
13.4mmol). The product mixtum was washed rapidly with saturated aqueous NH&l soltion and the organic 
laya sqamkd. The aqueous layer was extracted with diethyl ether 
(2 x 3oml) and the combined organic extracts were dried (MgSO,), filtczd and collccntratcd on a rotary 
evaporator. The resulting oil was chromatographcd on neutral silica (-4Og) to give product (2.66g.67%) as a 
coAm&ss oil, on clution with 5% CH$& in W-40” petroleum ether. M + I-I, C!.@,,BOz; talc. 423.3434, 
found 423.3432 m/z (intensity), 28q20.8). 281(100), 163(22.4). v - (cm-‘), 2960,2935,2860,16CK1,1468. 

1305,1193.1146,1127.1067.850,829. 
Bit(z,6-dirnct~l~-~t~p~~l)-((~-nrcrhyl)-~I-ethyl)buryl)boranc, (13, R=C(Me)(Et)(PF) 

Ihe title compomd was prepad by the same method as for (DMPdBCH(Me)PP, by teaction of the 
anion daived fiom @MP~BCH(MC)PP (1.63g. 4.63mmol) and ethyl bromide (lml, 13.4mmol). Sublimation 

of the product at 120°CYl.o01mmHg gavepruduct (1.21g, 69%) as a white powder, m.p. 104°-1060C. M + 
H, C&,sB&; talc., 381.2987, found 381.2965. m/z (intensity), 282(42.7), 281(100), 161(14.5). v,, 

(cm-‘), 2970,2880,16CKI. 1564,1469,1305.1292,1193,1141,1112,1064,950,934,846,830,819,709, 
678. 
B~(2,6_dimethyl_4-~t~~~~l~t~~r~ 

The title compound WBS prepared by the s~mc method as for (DMP~BCH(Me)pP, by reaction of the 
pnion derived ihxn @IWj$Mc (3298.1 Llmmol) with methyl iodide! (0.8ml. 129mmol). After lh. at mom 
v the solvent was rcmDved in vucuo to give an oily solid which on sublimation at ~.oOlmmHg 
gave pm&t (2..oSg, 60%). lap. 58WYC., identical with the sample previously prepand. 
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Theti~CcompoundwaSpreparedbytheSamemethodaSfw@~*B~~~,by~~ofthC 
anion &rived &om (DmBMe (2&g, 8.3mmol) aad chlomtrimethylsilane (l.lml, 8.7nmol). The prcduct 

. was mnxydhd hm methanol then sublimed at lClCPW.~lmmHg to give pmduct (1.8Og. 59%) as a while 
solid, m.p. 63”&PC. M + H, C&&,BO*; talc.. 369.2421, found, 369.2437. m/z (intensity), 368(5.6), 
281(32.0). 232(94.0), 217(100). 73(29.9). v,, (cm-‘), 3010,2965,2845,1600,1470.1447,1305.1191, 

1146,1068,1000,851,831. 
Consecutive Alkylation of Boron Stabiliaed Carbanions 
Ethyladonl.Uet/@ation of Bis(2,6~~~l~~~~~~l)butyl(Z3, R=Blf”) 

A SOml flask cquippal with a septum cap aad a magnetic follower was charged with (W, R=Bun) 
(1.86g. 5.5Ommol). The flask was cooled in an ice water bath and a solution of mesityllithium (5.7mmol) in 
THF was added slowly by double-ended needle. The reaction rapidly becam dark IUI in colour and was 
stirred for two hours at room v. Ethyl bromide (0.45ml. 6.Ommol) was then added, on which an 
exothennicreactionensuedandthe~nwasstintdfar~hoursatnxlmtempcraftue. Asecond 
~ofmesityllithium~.onnnOl)wasthenaddedandthelnixstimdf~fouthoursatnmmtemperature. 
Methyl iodide (lml, 16.lmmol) was then added and the mix stir& oveznight. The reaction was worked up as 
described plnviously. Sublimation at 120X! aud O.OOlr.umHg gave only bis(2,&iimethyl4methoxyphenyl)- 
((l-ethyl)butyl)borane (1.5%. 79%). mp. 122’=124”C with nmr and mass spectra identical to those obtained 

p=vidY* 
MehylatiodEd&ation of (Z3, R=Blr) 

Thisreactionwaspafoamdbythesammthodasusedforthee~y~y~~above. Tothe 
anion daived from (W, R=B+ (2.49g,7.4mtnol) was added methyl iodide (0.48ml. 7.7mmol) at O’C. A 
rapidexothemdc~~nensuedand~emixwasstirredatnxw~foranhour. 
The nsulting product was depllotonated with mesityllithium (8.Ommol) and luLctcd with ethyl tromide 
(In& 13.4mmol). Worhrp as desc&ai pnviouply gave a mix ofbis(2,6dimthy1_4-~x~~y1)-((1- 
methyl)( lcthyl)butyl)horane (57%) and bis(2&dimethyl4mEthoxyphellyl-(( I-methyl)butyl)borane (3 1 %I) the 
~yieldsheingdetum&dbyprotonnmranalysis. 

Prepuation of b&(2,6di~yl4tihoxypbenyl)boranes V&I potaaium bia(2,64lhethyl-4- 

methosyphenyl)dibydroborate (W) 

Potassium bis(2,6~t~l~-nrethoxypltcnyl)dilryd (15) 

A 2SOml round-bommed flask under argon was equipped with a septum cap and a magnetic follower 
and charged with a suspension of potassium hydride (6.01nl, 0.47g KH per ml, 70.3mmol). The potassium 
hydride was washed fne of mineral oil with dry 60“-80” pettoleum ether (3 x 3Oml), 
and then activated by addition of a solution of Lii (2Oml. l.lM) followed by stiniug for 15 min. The 
supematent was removed by double-ended ueedle and the potassium hydride washed with dry TIG (2 x 3Cknl). 

More THF (3Oml) was then added to the flask followed by a solution of (11) (7.OOg, 23.3mmol) in THF 
(-6oml). The reaction was stirred at r00m tempexature. for an hour and filtered under dry nitrogen through a 
pad of Celite to give a crystal clear solution (85ml) of (15). 

Hydride analysis by Masmement of hydrogen evolution ou quenching in M~OHITHF?~.~M H#O, 
(1:l:l) showed the solution WBS 0.27M. giving a 98% yield. 11~ nmr gave a triplet at -22.736, JBH) = 76.0 

Hz that dhpsed to a singlet on proton decoupling. Addition of dry 3oo-40° pet~~leutn spirit @ml) to the 
potassium bi@,~thyl-4-~oxyphenyl)bOIOhydride solution (2Oml, 0.27M, 5.4mmol) gave a @pitate 
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of(W) (1.73g. 537mmol). This dakcncd considuably on heating but did not melt below 25OT. Its i.r. 
(KBr)spcctrumshowcdaBHrstmtchcentmdat2180cm-1. 
B~(2,6~~l~-~~~~l)-i-~~~r~ (16 RWW, b=H) 

AlOanl~-~~flPelrwasaquippedwithaseptumcapandamedpLeticfollowes. Thcflaskwas 
charged with a solution of(W) (3&l, 0.27M. 8.lmmol) in THF, c&cd in an ice water mixture and 1-hcxyne 
(l.lml, 9.6mmol) was added by sytinge followed by slow &Iditioll by syringe ofchlaurhuemylsilane (l.Ok& 
8.3mmol). Salts inuucdkly pmcipitated and the reaction was stirmd ovemight at room mmpcmmm. The 
salts were filtered off under nitrogen and the solvent removed to give an oil, disullation of which at 
13O”W.OO1mmHg gave product (2.12g,72%) as a clear viscous oil. Ivl + H, C!&,BOs; 36526519, found 
365.26519. lH nmr (25OmHz) gave a vinyl proton coupling of 18Ha demonstrating that the protons am frwts 
as expected m/z (intensity), 364(5.3), 307(8.1), 228(100), 171(29.4), lSl(30.5). 136Q6.6). v,, (cm-‘), 
2965,2940,2870,1600,1470,1447,1305.1191,1146,1068.1000,851,831. 
Bir(2,6~t~l_4-~t~~~l)-((I_cr (16, RkS=Et) 

The saax method 116 for (DMP)aBCH=CHBu) was used except that 3-hcxyne (1. lml, 9.7mmol) was 
added. Removal of the solvent gave a white solid that was sublimed at 90°CX.o01mmHg to give product 

(1.92g. 65%) as a white powder, m.p. 92”~94°C. M + H, C$-I,,BO,; talc.. 365.265 19. observed 365.26520. 
m/z (intensity), 364(11.2), 281(50.1), 228(100),199(28.0). 136(18.9), gl(32.9). v,, (cm-t), 2970,288O. 

1600,1470,1305.1295,1231,1218,1193,1145,1129,1063,1044,950,846, 832,717,681. 
~terintion of Boron Stabilised Ally1 Carbanions 

Preparation of Bis(2,6-dirnerlryl-4-merhoxyphenyl)-I -propenyl-3-d-borane 

The anion ikom (14) (1.34g) (4.16mmol) was obtained as dctailcd above, by maction with mcsityllithi~ 
(4.3mmol). lrifl uoroecetic~d(5ml.1M,5nmnol)(~mTpAAand~O)inTHFwasthenaddad,thcnd 
anion colouration dimppcamd immahamly, and the mix stirred for half an 
hour. The solvent was then mmovcd in vucuo and the resulting solid sublimed at 7OTKkOO1mmHg 
to give bis(26dhnethyl4methoxy@cnyl)-l-pmpenyl-3d-borane! (l.l6g, 87%) as a whim solid, 
m.p. 56°-570C. *H nmr showed a vinylic coupling of 17Hx as expected for an E-elkem. S, 68.9 

m/z (intensity), 323(6.2), 307(7.3), 229(100), 228(58.4), 171(27.4), 13q38.5). v,, (cm-‘), 2%5,2645, 

2875,1600,1472,1440.1302,1194,1138,1067,1000,849. 
Preparation ofBis(2,6-~t~l~-~t~~~~l)-I_ (13, R = CH=CHBl(n) 

IIis reaction was cat&d out by the same method as used above, except that propyl iodide (0.5ml. 
5. lmmol) was &led to the anion dcrivcd fmm bis(2,6dimethyl-4borane. (14). (1.3Og. 
4.04mmol). The reaction was stirred overnight and the solvent removed in vacua. 
The resulting oil was distilled at 13OOCYI.OO1mmHg to give bii26dhuethyl4mcthoxyphenyl)-l- 
hexenylborane(1.19g,8l%)asaclearviscousoil,identicalin~~withthesamplepreviously~ 

Boron Wittig Reactiona 

Deprotonation of Bis(2,6-dimcrltyl4-methoxyphcnyl)-ocfylb (13. R=Octl) 

A 50 ml flask equipped with a septum cap and a magnetic follower, was charged with (l3, R=Octn) 
(1.39g, 3.52mmol). The flash was cooled in an ice water bath and a solution of mcsityllithium (36mmol) in 
THF added slowly by double-ended needle. The reaction rapidly became dark red in colour and was stirred 
for two hours at room temperamre. The solution was then made up to 1Oml with THF and 3ml(l.O6mmol) 
aliquotsusedinthcfollowingmacdons. 
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(a) Reaction with PropanaUAcetic Acid 

The anion solution was cooled to -127X! (RCXYliq Ns) and reacted with a premixed soluticm of BtCHO 
(0.55M, l.&nl, 0.99mmol) and acetic acid (0.52M,2.lml, 1.09mmol) in THF at -127oC. The reaction was 
sthxed at - 127oC for an hour during which time the c&m of the anion slowly discharged. The ma&n was 

then allowed to warm to room temperanne and stined for half an hour. Water (Hhnl), was added&e organic 

layer was separated and the aqueous layer extracted with ether (2 x 1Oml). The organic extracts were 
conbin~ washed with water (2 x 1Oml). dtied (bIgSO& filtered and concentratedon arotary evaporator. 

The product mix was analysed by glc using the standard conditions (except that the mmpemmm WaSrampeclllt 

l@Vminute) with hexadecane as an intemal standard. This showed the yield of 3decene to be 47% with a 
E:Z ratio of 80:20. The reaction n&mm was then oxidised with alkaline hydrogen peroxide to give octanol 

(39%, B.C.). 
(b) Reaction with Propanal and Trijluorometic Anhydride 

The anion solution was cooled to -127“C (BrGH/liq NJ and reacted with a solution of EtCHO (0.55M, 

1.8ml. 099mmol) in THF that had been pmcooled to -127oC. The reaction was stirred at 

-127oC for an hour, during which time the solution became clear. A solution of’J’FA4 (2.2ml, 
0.496M. 1.09mmol) in THF that had been pmcooled to - 127°C was then added. The reaction was stirred at - 
1270Cforhalfanhour.allowed~warmandstimdatnxlm~~~afuaherhslfhour. Thereaction 
wasworLedupbyadditionofwater(1oml),the~~clayerwasseplaatedaadtheaqueouslayerextracted 
with ether (2 x 1Oml). The organic extracts were combined, washed with water (2 x HImI), dried (MgSO$, 
Sheted and concentrated on a rotary evapomtor. The product mix was analysed by g.1.c. using the smndard 
conditions (except that the tempemtum was ramped at 10°C, using hexadecane as internal standard This 
showed the yield ofdecan-3-one to be 63% and of 
3decanetobe696. 
(c) Reaction with Ben&de&de and T@bwroacetic Anhydride. 

This reaction was performed by exactly the same method as used above, except that a solution of 
PhCHO (1.7ml. 0.57M 097mmol) in THB was used. The reaction was canied out at -1 KPC 
(Et@iq Nz) with all solutions being ptecooled befcxe addition. Analysis by g.Lc. as above gave the yield of 
1-phenyl-1-nonene as 67% with an E:Z ratio of28:72. 
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