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■ ABSTRACT

The weuttt vas used ta study the reset* '"
lens of tetrsiaethyldlborem Mth the Iiwls bases. ®s$nonla and 
trimethylemlae# B^se reectiom hwe been condi^j^d to proceed 
at ambient temperatures as followsi

+ Sto^ = SELg + SfegMHg
+ ®le$l = »e^m»3

The reaction of the dlamonlate of tetrsnethyldiborene 
with trlmethylaine displaces erraonia at -80° In amounts 
greater than one mole of ansaonia per mole of the dlmmonlate* 
The first mole of somonia la readily displaced and the re* 
malnder Is slowly displaced with trlwthslamlne* The data . 
Indicates that the net stoichlometMd reaction at room torn* 
peraturo for the displacement of one mole of araonia is

+ mo3 = h2 + + ite2B»$83 + ra3'
Ccmpsrlsoxffi are made 'for the structure of the dlsmmo* 

nlate of t«^«Bthyldlbora» with IM throe proposed structures 
for the dlwtoMaiate of dlborane* The results of the trimsthyl* 
mine displacement studies «f® best correlated with the strue* 
tore ($te^(ra3)^+)(H^teg*) which Is ©parable to that pro* 
posed by Psrey and, ©workers' for the diamonlate of dlborsne*

Two unsuccessful attests to prepare amlnctetrmethyl* 
dlboram from the products of the tetrerothyldibwane*«iaaiiia 
'system are discussed*
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totMl Vltll 1» UL®lld •mstoMa afc

tfcie wotaW ef tMs t^wtm «e ^nMteUwXr tewd eM
em M wrlfted br ttoX^a* Is
.rewgxlSsd N* X^a M S5° jl^ld ^dwgen sad
aha WlstiXs siMBtirond * dftos* aha wwiwd.HF Tw FF^wHy W®"^FnMinHF W IR^R^^gsrRRr HwMWWWn)^BFHF WHwFWmBF wFp<FdjF HW Hf “’W WF vWRyWRtRF ^T W^W^F

©r tM ««Xa m1wM> foliwed tsgr displacaw^a mth tn«
to <Mw to pretext to tom emtoolsrels* toe salt 

WjTOag w to l?y fe^MsMs# MWdtog to toe
e^Mtom

$E^BB2 4- sra = + to^EKS (1)
Swwwi to sn eawM to totoeeto^dtowme ts <®i* 

$>lo^to tt» tMs erne pww&Um* ema.-pls to toe solid 
■ «Mdw W NtiMyrt,® Swi mt IMiesto toe ^wwme to 
te^S»es* Xa toros to S^SIe^f fc^olsrols gtotos tostofl* 
tom6 dlwto^ltoMe mid wye toea toe es^egted 
to tesdwaoa nd e feto eo@tt to todsettarltoEsm*^ Xbe is>* Hv'HF ^Rw gge wWI^F fFFW® RRRRRKRy HRW HF^B ^WBFe mi *WJf HFHFUf HfPBM^r^R RylrRRVr HfIBf

pe«*w» to totaeto^LMraa et tola ^toot Xs atote la&msttag

8*V* CsapteU# X»»> £• ^a» >• XS2.»*
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slnse this is reeognlsM at this analogous
step iihenaw is pi^eptoea hy utilising a large excess
of sodlua*

It is thsa apparent in the latter ease that some eorre» 
lation exists betvesn an excess of tetraswthyidiborans and. the 
subsewnt appearance' of trlmthythorone to. explanation has 
been Mvanoed. vhich is 'based upon a reaction between

2 end the excess of totrrasthyldiborene* luring the early stages 
of the formulation of this explanation, it was felt that there ...., 
was still a wed for »ore Informction regarding the tdtramsthyl* 
dibor®ne*iD®toin.a the tetrwoth^ldlborane*trdwthylsiaine ' 
systems*

The preparation of dmwnstrates that the re
action of tetrwthyldiboraw with sodim is much faster than 
the reaction of tetraaeth^ldiboram with «wniae Mowewer, 
whan tetrmaethjldiborane is present in an eaount greeter than ' 
that required to prepare lagEBMeg* the reaction of tetramethyl* 
<31 borane with asgsonlft then deserws some consideration*

Tetramthyldiborene is tasown to combine with two mole* 
euXes of to give a product similar to that when diborane 
combines with two molecules of asronia* The diamonia complex 
of dlborene Ms received a great' deal of attention in regard

Campbell# 3h@« and Xi< X* Mrtlndheck# ’’The Boron 
Bases*# Eighth Status Report-to the Office of Ordinance Research 
wader Contract Bo* bi*23*O72*0RD*761 for the period -August 1 to , 
October 31# 19551 G# V# OwMll# yr*# *Further Studies of Boron 
Basest CaBBtCH^jg*# In fress*
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to the Mtore ef the tw Mtrogsa etcaas Itoorptoatod within 
the etmetwe of the ooa$>lex*' Studies hove shown that this 
eowownd tohsws as If it contains' reactive groups^ euch as 
KB4+, Mfa 88y®2» Or • If SLMl.OgO'US
groups are present in the smonia ©os^>lex of tetremethyldl* 
horane* it wulO be Interesting to tow "what affect they have# 
if «xkt» when an eatoese of tetressthyldiborano is added to a 
liquldi «MMa solution of sodltm mtal*

is a atop in this ditootion it was decided to invest!* 
gate the reactions of totrsmthyidiborane towards amaonia and 
tMtothflmlne«
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ttwtIiiilsMme Xa W3B* Wt bM t&e
iwwtiLtA #if Bvtaaf^x^UNnliMi ySUriUI
affiULAtiy wA.*fc<t.* UgRAS, ^hlNh wbh® afeAlA fdk tma *ww4«*teltmiHi- 

wa@WBt nw Bwffrt'WI %5F Wf N8iyi*^l<ft,
(8)

a $HM sksletm# m^w t&aa a Stoe^i flerlvativ® at aiteamv>
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ef th® w* Xa this -thesis
IM® to wpiti tow® remote eaa M^eirc&XB also totbez* a 
^MMwawaate* af ws aWUt tosttwr
ol)><2tlw was ta test f» a traction Mtwam daaat^miw* 
'haying sol teWaasW^^ltawaas aa a maw ef pjceptotag the 
h^tottetleM eMaotetsMEB^^MWsm*. XM lastly#
It w» Meteea te stW *M. aftwet t«4aethyl®l$i» hM wm
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' wleUto mtseMMs iMdb ww ttMtifte WeMs Mr o® wSMwe 
Xa Wex*> it wjs <$»s^rotM at cm ^.aee ®f gUsa eaa* 
toMng a ecram nmiMa Mito WaxrMng eesUcms eoc^aisad. 
of twa# Xlaat velws# stopcoe^s# a Xyplay 
pw» a MeM .g«y* W»*off «esi cmd ataraga Wlbae
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mdmleal fwe pw Mid a eerawy Mfftislea pw* tate a 
pwX% eystea vw enable of MtaiMa® a Imr pwtawa te tee 
wdey of 10*^ m Kg(tei» pwtawe ie ooXasive. of tee vapos* 
of wwswy) » stotroed by the M^Ued Xw preetwpe ge»g»e

tee empsugewM ef tee appwatae wed ta» tee vorh 
deseMted Xa tele p^a? la lUwteeted diagpffinaUeelXy la 
yignspe 1* page 7* ligm pa^t 8* Xa Figure I# tee 

' iy«t eeetiea of tiw vaewai Uae le tewa» A eerlee ■ of alx 
9«tetee wre eeameted to tee extw» ends of tee aaaltelde 
tee fm» imr alt^raated wlte wrewy fleet valwe

^Ae Hook, Ber, >X* (l$lt)| Ae 8teoht *to&FUM
of leroa aM SilieGir# derail telwrslty Freee» Xtesoa» W 
terte, 1933* pp. 173-207.
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COMMON MANIFOLD

MERCURY
MA NOMETER -by-fass SECTION
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U-tubcs pyRix tubing

stopcocks 1 ground glass joint

storagae■ UlBS mercury float valve

FIGURE I. FRONT SECTION OF VACUUM APPARATUS.
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DRYING TUBE
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bulb
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DIFFUSION 

PUMP

COMMON MANIFOLD

FIGUR5 2. BACK SECTION OF VACUUM APPARATUS.
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mi w®1® tw® pfeyaw Mswb ti»©saiwf ’flUw ^iR* W'Vr H* tR^ 3J®*^Rw '̂W® ■8 IF'Hr ®Hr R^rrv^iip^^ Uff m® ilr Uy

swa few ®*Wbe« w®s « w&lm $w& iMda «Wa@B 
MM w?s leeaW*

*&e aras ftetoUawl «s plams entzr or w*
wv®X of Mtwlfil® ■ Isy tihw ef eixltaMUi ®sxlllaiiy
pleaes of epperstua*.

Figure a item We t>gdk eeotlon of the •me wown 
weratw* Xt «bosm the eerie# mw^aeM ef the mWanieal 
fore PW «ii tte swowy fiffosion pw* She poteeMm hp* 
droits® Qyylftg tube jw^Ht^teXy ateM ©f the sedhtigioal fore 
PW ws* ®Wly m eMr® preeeMloa tgMmi pesetog treter 
W®f w »<M into the oiX of the wAttieA pw«

MieM Xw preeewe W@» w» pleoed m the beds 
side of the vacim ^watw fw ©omeai^e* 

m

Bw f<^ley pw on tte best of the j^paratua funeUoaed 
to tr^M» .nomcmdensaMs gwes IMo We osllbretM gas burette 
flttM Mth a wm®f MMaoter*' In the studies fw this peper# 
hydrogen end wWsne we «wtMere4 m aowndenesMte e®ses^»

Sa® baek b«Wbe vw wed fw twowy stwa@e eM the 
®lcra ww tension beXb vo wed to detwMne Wi ww press* 
we of wy snSlX mmtsft to 5 eo of gee) of wXetile neterisls#

Vhesswr it v©s toired to otedt atmsphorio pressure

^he word MwntenssbXe is used relative to the vapor 
pressure «®rted at the towwetwe of Xl<uXd nltro^mCb* p» 
•1W)* iMeh ra» wloyM es a wfri^erm.
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. Befors e neirly constraated iraeixm eppeyatais eo be 
used* it must be cheeked for leeks* smieled* end thorougily 
degassed. The techniques tw pjpepeidng the apparatus in its 
final foam we discussed fees?® along Mth some of the moa?e 
common techniques of hi^i vacuum wrk*

&SS21IM IfiSS.* Vhenewy tw pieces of glass we 
sealed together there is always the possibility of a leak 
occuring* This may result from wicrossoplc wacke caused 
by strain having been introduced into the structure of the 
glass when the seal was made and not having been removed by 
proper annealing, or# it may be incomplete fusion of the two 
pieces connected caused by the presence of small particles 
of dirt*

toese tiny holes can be detected with a Tesla coil 
when the appwatus is evacuated* The principle involved is 
quite slsplo* 4 Tesla call is a hlgh*frequency sparl":SiS=*. 
charge coil* M a high voltag® tM coil emits sparkSjo’f? 
Mgn frequency electrons into the air in aH directions from 
the tip of a pointed wtallie probe# The sparks are diffuse 
and subject to deflection by air cwrents* When the tip of 
the probe approaches a hole in the evacuated glassware where
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is a wswto ©f* ely th® hole* theWRRWWPW' HF WFWP V* WIHRW1 W 'W'WR W WWWWf <F wwww'WwRBa WW w KwW W*W* WW^w* •■lrWn|r ^MMir

spsrte «r@ so»wy@M iefco e siagle ^hlch is pulled 
Mwetli* t© tee bolt to t6M its o®M looMioa em bo toea, 
stnoo ®etol» sttreet Uw tp®Hc tt$w$5Lr* it it xtselett to 
tsploy » totla toll tilMa ft belt hetia ey to of b wtel el w 
toy too po^oso < Moetieg leties in Iseta. la
sueh plMtt ww tota doUeted Mtwelalsg If toe epp^etus 
could mlatola » emotmt lot preasuy® owr @a oxtmded period 
of ttoe*

g-tosin. EtpdJi oitola toe ^.mwaye w» detected by 
to® we of lenses eM e fl^ll^t* too pdcHter
lorn vet "t^ed to toe .glaet lorn of too nMhli^t end too 
eaalyiw lone woo eetaeUy a pMr of polarised am glasses* 
toe date polttisod H^t ftoa too flwMi^t woo vievod as 
it posed torot^i toe gios wore* toe presence ©f stroia V
bonds ©y d^olwiiee toe ll^bt rod it tSwa tert^t 
toroug^"toe glasswow eM itowffeotod trees*

toll mtood is e^shle of doteotiag too more pronounced 
straia tad io depenteat w« too ^ueiity of toe peloised ; 
lensei* ftoala wm toon twm& by besting toe ^Laswor® to 
toe annesliBg ta^swtsw* for toe Xffil broM ehealcfil 
^Lws bo# f7t wed# toe onaotiJlng tenperitum is 560® C* 
too sppoemw of toe oodlusi flow is a good insicetor ef 
toll twowotwo * WWWOWlIF •«Wyr1**w* W* W WWW U* fl*



terastosa M SssasiM aX. 3M ssBESSa* m order 
M m a vaauua m it to Meesaepy to 
*t>©129 iw ww&tw fey feaaUag it# vfelle wpia^#

a g88*®93» wfewA*. t>® of fl«® is the wMip of 300°e 
^hls prowtee MWates ern^i of the acat^d g&ses oa or 
beneath the irorfaee of. tte ^aaa so that a ©sod. wmw was 
thereafter waSUy ofetaKM*

Sititoatisa Si iT-toai* * e««ple Of • known gee(BCl, 
COa# ®<3* or Ne^) tea introduced iMo the toaa lim tod 
dbedced for puMty fey the vNw wM«ae it exerted at a 
Bpeoifie reform t^erataw* The gas a«ple vae then 
eilowd to expmd at ww' t^erature vltMa the V*tubo 
idiosa voliw irso to te fouM* It vea eeeeseary that a Eg 
Msweter be p«rt of the wiim »y»t®ae' the pressure end 
tewerstwe feew noted* the gat tree then condensed in an 
ovaewted wiping bulb of pawtotesrelnM tare and wished on 
a feelame* She ideal gas lav we aasmd to fee valid and 
the volme of tte E*tube*Eg nanaaMuter systoa oaleulttod a»

> X wlnm oorwetion vm aade fw the added volime-■r
due to di'aplaeM wtooy in tto msMetor* the actual volume 
of tto 6*totoe wo^rtod wre the awragas of several atollar 
oaHWations*

■ Fros this calibration# the v^Ltme for atandord con* 
dltim of w ®m could then be detorMmd by noting its
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teagwretee# pwswwf 9-ttM wlw«

.n*

tie# tsi

i>U>*J

Mtoas MM < A tm'ynteH.eble £M. She total
r- * --III-- e»i JHfc idfcuflhB-yML 4UtouA..lUb J5kal Us Jtib. ^to. l-'“4- *- —-——■—-L *L Jft <■ eok-jeh ■*— •*•- -^.eBM®- O* to® WMWBttffiaww gM WM pSGp©® Uw to® g®8
Iwetto ^'w«$ ®f toe pw eat to® wlms vee eel*

toe gas la toe terotte v®s torn sUesM to es^snd
Into e wlgxtog tmto eb& sU^stoy cozpwssed by pottos obp* 
may lato to® towtoe by uso1 ©y a toto, eytia^* toe «soa6 ■ 
ef ges la toe iml^alag tolb ms trapped by elosiag toe etop* 
eoek to toe tolb uMle toe wmtoSer ©f toe gee me egton

IM© toe gee bawtto eM toe wlaae vee ooesurod* Xa 
tols iMMser* toe toloB of gee to be vel^sod la toe bulb wee 
wewweat ...................■•" - ■•

Of. mmrwt toe miler wablty ef gae ©r toe



th® lifter th®' yw* th® plater will be th® percent tmr 
fox* th®’ obsewM B31o«ul®» Os® aroyl® of metharn
gw® m obaarwd Moleeula* wl^t of It*2 (calo* 16) tat re*

th® v^or pressure weoMad la tta Hteratwr1® (12 ma 
at *19^®) for aethtoe* Xgaia* a ©ronpls of h^rogea with aa 
obwriM aoletalw weight of 3*0 (5^ ®wor) wm fauna, to 
undergo onlsr gw eontraotloa at *196°> further Matlnotion 
tatare®a hjSrogea eM wtbam 1® possible bf igniting the gas 
m it escapes teca a Mb W.6b has boon pressurlaM by blow* 
lag lata it । h^dro^a idU wan8p* whU® mthaxw burns with a 
blue tl®B» £s8H traws of velstll® taron ©ospounds usually 
gave a greaa flsah on the first IgalWm tests*

f2M^fia2£lBte5a2CSlsMltS2SK^9.» *• 
fanderaoa adequately describes tta t®etal<ue used to effect 
the Eepsratisa of a gassous Mxtwe at lw ^ewraMseit iM
1#9®f ’HWSkAMlttflrtBkflt 28581 #*A*l 1*.wW <99

‘If a MxtaM is eonteosM and ttaa allowd to wara to 
' a twwate® at whiA «mly «® ewMoent has an apprecl* 
able w<tor pressure rod tho volatility of the otter oom* 
pounds is still ns^Ugible# it should ta possible to dis*

■ till' that eweeent quMdiitatiwly way fy» the slxture* 
toie nay te thou^it of as fraotiro^L distinction in its 
stillest fom* Slallaxly# if the wtol® olxfcuro is allowed 
to flew as a wo» i»t® a tw held at th® above twer* 
ature# the mat wlatne owesent eheuld flew throu^a 
the trap* leaving th® rest of the Mxture behind in a eon* 
densel phace* This is fraatloMl ooxtimatlonf



Xa tM M#t vemst It X®, possible to eMslm
tiwte tn® iteMaem iato testloasl ^eWLl&ttoaHWtemetiai 

Maply ®21arelag a cosdemod Mxtw® to ©M $lw
e.of to swoessiwly 1gm®» .to®*

perstow* Sm to^erWoes of eesme* Mjwted to to 
- ■............................ . . :1 ;• - : * ’ • •• ; -■'- ’ . ‘. . "

itolittllitl®! of tte tiw ffl4xtoEo«

retrostlwMls® is offeeted ty M^LsMje^ th® toatwoto?® 4 i j ' ■ \ '- 1 •’ j ' . ■ . ■ *, t 1 * '. ;
teto to t?*tto farther titosg to H*tto wrtee or re* 
plaoto • freet&oa 3a to, tto to egto to^to 
it to Cto tornx^ to asm sertw of $*ttos*

Fw. tomplOf. to h^rslr^s tortwe. etoatoag Eg* WX* 
to^CS# to ve« ®op«etM as feUws* MX of to 
otoeto of to wMM hjd^lxsis tto wo otomsed except 
to hy&ro^i. vith XX-to^ to tto ves ton c^eto
to W1*-1® tot to rwto Nr to pwlas action of to 
fSplw yw* atotwo was teen wswd MovXf wsd
Mlcwd to pwa teron^ a wrtw of U*tto tops held at to 
follMns towrtwes* *^5® vMch hold tok to eajor portto 
of vrtw* *35® Wdx trapped m'csaotopio Mxtm?® of Wl-EgO* 
*0a° vMch Btoppad MX of' to to^B* to ftollr *13(? iMch 
wXleeto w <»eM wM of XK1» QE17 to aolid Eo^KSSl 
nas left. btoM Sa to 2Wtotot ttot N^toionatloa of 
to tooUm w effisrtM hy aXXMag it Mme to vam 
to pass tem^ to .tee towtowe oertes*

» Mttwo of two gms ie difftoXt if teoir



IT

iM Mf*fw @?e®W ia tbei> 3m
pwroe rafale 1M« Is.tM cm f<» w«U eM’ 
tiEtlMl* h&S Mt ftKtyWSlttrt 1t8M® toSttSMSTO Of*
0*0 titt % M *13Ll® iMle asmOt v£U pass toroM^i a tspep . 
N34 at Ma twstm MW a pwew of 0*5 m Sge m 
taspwotew at MdlW Wo pj^ssusw of msoMa ttSsos <®t 
a wStaa of 0*0 m Ba is *15^* *g^?ata9 ooeWol is of 
pMSosttit i^wttooo iB osw| if ttw teei^Qpatw® woo 
goeatw Uj» •ntG> We MmW^iesaoa.wolO mt to MA biti:# 
aM if Wo twg^wWw w@e Wlw *XXt% ttwo wuld te

W$®w that OBHMia twW wMO. to bcl.e
Xi wb fWM rattow MtCtoMt to ooatool tM toaowstee 

of a omtoA pwtoeiws attwa tote tor tee wo of as #
fo3X«ttwMtoo* pto&sw tewstootef e 'toawioMKlyt a aiff^raM 

’of malxMa^ Mxto^s of mA tMwtto^BMas vas 
wauwt roa is^sms *a os^wp 3&*

SttEtoetEStiS* * *WU tert tw purity of a 
wlaMto xs to mw#e ito tw pfosrop® etas it to® 
too both vmwA mA w>1<4 to tte tasB tooMPStwe* Xf th® 
ee^otsM is proot toe ww imsbsimpos MIX to promptly toppo* 
Aw4* Xf jtoyrodLttos ®e ^ossst too of vapos
pmsm s^MXtMm is stowo gpoMly M tto pooww 
<$111 tfeoa to memtls^ tito toW wmsqM mA tseotoS
to IM »a» to^»ateot toXs mttot is rot eMtMy emsioMw



18

be testeO. by etber mthods 
8^ as * mleenlw wi^t ^eteyslaaUon sarilysl® by by* 
SMysle w yeMltm*

Bewes ©t ®r$w® In wer pwtawpa® «s?e Mi
to toe ewfacw effeeto ©f myewy In the glass mametor and 
en atowaey ©f readtog a mtoy stick to the nearest 0>2 u« 
Observed w®w8»m id.tola ©as or to© Kllllaetors (to* 
piyispon toe total brasmxre tols^ 8*e®d) ©f* toe Utoratore 
wlwa wr® considered irltoia a vematole rsa^e for itonti* 
flection pxsyoaee* IdenUHeettono by v^or preaanrea for 
woniat tolmtoylMtoe* a»l tMwthylboron wr© based won 
tore©.wer wewwe WMweoeato at tsoperetures differing 
by at least five degrees ©wtigreto* for tola ywpose* It ‘ 
vaa fomd nsefti, to haw gr^hs of toe wr pressure curves 
for jewaMta# trlMto^lttlne» sM tadLwtoyltoroa*

zastell St totelxUR mMfim,. a»« analjB»» wre 
pe^fdnod Mtoout toe wram wpwatns* IM irettlMi reaatolng 
la an hydrolysis tub® vaa MM in vsmio end its vel^it deter*- 
tttiwd frw toe gross and tare wl#ita ©f toe tube and resldw* 
toe residue irea dissolved la-wtor and toe ehlorlde preslpi* 
tated rod wl^aed aa Nil* toe flltrata im toea treated in 
a aleF©*Kj^ldtol apparatus ®M toe Mine xd.trogsa detorodaed 
by tow Wil dlatlllatlflfflk -issi tltoatlan*



®. IMS®®

®sw vmmub sstbod.

0$ frflA y^yt^ ^.yy^y^Xt» WlNffti.-# <S£®$><iySSflL8# ex*

WSWM^l XW^gMM*

MWmw.* ww prepfiM by tte section of

bom ettewte ^ith m etter slwry af pulwrised
ItthfHTs hydyld©^^ X WB^Mt^pWEBtiLs Btettih. 0f to® 

ti®M is Acsm la Item 3 m p<t@» «• Fw tola prepOTtion toe 
eootawey m* a bato ef et3w and dry l@e» Bale t>pe 

of a emteww IM diwotly to too toaps# each fitted into,. 
etopoodcs M boto eato «n told wweotiwly at *80® end »19C^» 
Ito te«M tw IM to a ero? safety bubblex** Ito wparatos 
wm towefore a olo@M eyaton* 

tof<»e tto addition of tto ettorsto# tto waretoe vae . 
toorcsa^y fltotod Mto goeoue Mtrogen# XbtM 3«T grema of 
Utolm hyMto wm aMwM to reset Mto M oxeese of tto 
teoa toiftoorlde eto^eto* 5to roaetloa vbs eoooto 1 toe major 

uiiLitiMiifai .Mkdb Hk'^tcrtL .Ait ^trti i-fliwi iihLirffi ,n urn mei wni_^iittiam nw .i?niii ijfr 6 «Ma ,*‘‘1lL- — «#lSw jfctwfceem^. e^NI *•** -* hm# ditiiitpfiX^w wT wk9 OXv^?®SW w®8 ®S£M^$1S@9 XO.w® **wQr 8Xv*18 VIvm 
ww ottor ®M ttoa ilaelly la tto *13^ tw#
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USED TO PREPARE DIBORANEFIGURE 3. APPARATUS

n2

AND trimethylboron



a

After toe ire# eowOeto# toe *8^ eod *196^
tmi eroosetod to toe ww»m him* - $h® 61toPM8 was RM|V wSflHr wr W Wr •SF l^W^e*W!W HF ’•Pr U* '■ H1 iWWFF w "il"1 'RF Wlf '•RWHF UWe^VWWWr ppi m»1P”lr TWRW 1p",R!^emr l^Ree^Ree ■w wwe^ »

e^«rete< f>ett toe etoer Mxtoe by toe MetioosUoa pro* 
totee pwvlcmsly Sto yieia. ws» stoat om liter
of Mtoram M nm toweretore sM pressure > md ef M^h 
pittdtye •■

Tytoeto^toroa irw prepared by toe 
MtoUm of toe (Mgtwd ro^st* mgmalm todltot 
vito «a etoer wribattm of tto etoeroto of tam telflwrld®# 
toe ''SMtaMto® feygiiaw^ to !R«te» mi tost tolto vee used to 
pzwere diborro* la tois toeut 5 to of Mould tod* 
swtoyitorett wo

by too Meetiloa dltorese vlto todjwtotltosea*^ A Iww

etored m toe wewn Mm «t *8oe» Esto oMQMty of tetra*

k'Mtofe

, X* 1* 8toletlii@ep eM A* ©♦ VMte# £* 
3^ M to35)e

vjwsr t2**»



roth^ldlboyea© iis®4 in experlmntsUon. vas purified. t>y f3?aa* 
tional at$ *^0° wUX the tensiQn at 0° vas
48 #0 m (literature value 48 *0 m)»

MaoaXae The -eeuree ef amonla earn from a cyliMer 
ef iwfcydrous amouia purdbased from th® Matheson C<WW« 
taenia from the eylix^or was condonsed into a storage bulb 
on the vaouRtt line swU of eoditm
metal# taut 89 ce of liquid monia vaa stored as its sodium 
solution at *80° in order to remove the last traoes of water# 
Pure ammonia was then available after the removal of any hy» 
drogen vhieh was produced tgron standing*

?thvlralno# ’ Trimethylmsine was purchased also fraa
the Matheson CcwW» Xbout 2$0 co of liquid trimethylfflainB

were condensed from a cyUnder into a pyrex bomb tub® which 
contained taut 10 gram® of phosphorus pentoxide • The tube 
was .sealed and allowed to stand at room tewerature for a wek 
with occasional shaking* The tube was later opened and the 
dry trimthylfflains was distilled into a small mtal cylinder 
until needed#

Uater# The star used for hydrolysis was distilled 
water that was redistilled in the vacuum line and stored in 
the eta apparatus*



dblapia® for
w aMMmd W MsWLltog' tedbaicfil grade 

©tmeeatyMM b^todilo^e eold 8tiaU« ttecm^i' a tw held 
fife *80® la ©$*Sffi811 tO MWtt Wt®> gnA ttCdLlAetilM tfco fiBSOOtto 

fcwSyTOfflMii d31L®tiL&@ Isr ©©nStixtoAtiLtiffli 8db 9S$® 139ti5PSC6ii

tiMtelN vw else staxed M tte vseum WOTtuse



toAFM VX

SB MfM#SCCto> ® SQ3Sj®S®tt$*E^®X3to VX®! 

^ksxx ro wwre^ww

SM w^c ehwat: tow !• to wflrosUm Mto tto 31W» 
etw?ee 5M eepa^ate etuMes ef toe westtoa ot totonottol* 
Sltoyitioe irilto toe wwtostt ef totipMAtog^l&ltoME®
wito telwtoAMtoB sat etito effos^Ml pnad •ss^Blewa eft toe 
hl A ifttoitoa wA toB tdlso * iweqAm* tosteswtiadl toe to® 
stW ©f toe reaction ©f to MewMe ©©oplex ©f tetosEtotoyl 
ti.toapttw vltb tetotto^Ltids®#

Wm tols peSM «# to® edLte toeewstor vUl
he etosUttttM tor toe aww ef 9^13^3 hweow ef toe 
huW£B8® et «mmdLMi»e» e^ectoUy t» hoaroa ©ob^owo^s, 
tor tolto towe Is a laA a stwted sWle acmwlataw* 

M»T**iiZ

«Mto4 he totem^to^Mlhosw® W *80° a selM# toite* selh* 
lite etse^oM vas twaM tolto vs stable sal acwolMlle w 
to a' tooeratore ©f towl *50®* Xf ®al8 ©r totrwtoyl* 
©itoram rss pwwtt la swwas# it vw pwsihto to dlatlU 
war tto ewws wwM N weroiag fsm _*to® to •So®, toe 
asMst retMaM ww Mra^s to toe stoSMtoasteto rstto shovn 
hr toe ewtlca

86^8 + SSHj -®?° Ha^B^a’SBj (3)
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When W® or verwd. to *50°#
de<3<wti®itloa van apparent frew the' e^eweitoe et fc^narogon 
feeing slowly evolved* M •30° hydregen res given off in sp* 
preciabla quantities* ■ She deeospositlon vent to owletion 
at room temperature 'to give end to^BTOg* The net reaction 
at room temperature was in e^peemnt with the equation 

+ M3 = 2Eg + .mgHOg. (4)
Th® details of four espexlaienta are tabulated in Table X on 
■page 2S, . These results are..in cwlete agreement with those 
reported in the literature*^ .

Xt should be reted .in Table X that in experiments 1
■| 

and 2 an excess of was used whereas in experiments 3 red 
4 an excess of was present end could be recovered* I
The existence' of a Hinorean2noniat®8 is ret supported by the 
data*

Of the two products obtaired from the 
system the hydrogen was the simplest to readily identify and 

h 
reaaure* The physical nature of too often lead to 
iPMOurate identlfioatioa or measure of the yield of KegBHHg 
when based won its vapor dwwlty*' At room tempar&ture It 
may exist not only as a monomeric vapor but titso as a sub*

X* Schlesingor# Horvitz and Burg* loc* cit*



HmM® polpwMe solidObserved moleculsy veldts tricen 
rroa it®^» dtoslUes froa $2 to $0 oalculsted
5M)* ■

A convenient vey to deterolm the eoount of MegBSHg 
ves hydrolysis 1» an add wdlm vhich goes aceordlng to the 
equeUon

Me^m^ + BgO + m = togBOH + g^Cl (5)
Frc® this Bixtwe the volatile di®thylborl@ eoid could be 
isolated «od it vos m indirect meswe of the yield of 

. t JM X
wotos <r is» vxra Wkifife J® to® <?»

1 ■_ 2 3 *

Uj added . (moles) 2«to *•19 2,32' 0,58
added • 1,00 l»03 2^19 1.93

Xg produced • 1,91 a.03 1.95 0,51
He^Bg isolated * 1.67 1.85 1.67 OM
BHj reeowred * 4H 2,03 * *

recovered • * * 0,79 1.39
Ratio 1,91 2,01 ee

Ratio 
_______ 1WA______

1.67 1.30 * ♦
*30 attwt to TOcowr S3 vet »tie In this espefinent.

X* Schlesinger, G« V» Behooffer and others» Final 
Wort to the Sawl mseardb htiwatory for the year lSA7*t8 
of contraot s6ori*»# f * a* X*> w* IMS*
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■ SM Sl. vlth When tojg vas
addeA te Ke^B^g at *80° a eeXld* white» »alt»llke eoi^pound 
wee termed which t^en weraing to roe® tea^erature yielded a 
eleay* colorleea# slightly volatile' liquid (vapor preesure • 
of 23 asi at 28°) whieh elovly prodneed Kg by decomposition. 
The etoiehioiaetry for the reaction vaa in agreement with the 
eqnation

* _ +a$ejK"= aie2BH®5®3 (2)
which is in confirmation of the literature The Me^BHlte^ 
was weogoiaed from Its hydrolysis products according to the 
equation

+ I2o + KI = tegB® +B2 + B»3B*H01 (6)
_ In one experime^nt, (eaqiexdment 3# Table II, page 28) 

the smina coi^lex produced by the taction was indicated to 
be Me^Me^ from the analysis of a veiled saa^le • The 
ssEple vei^it of 32#0 mg repyesented 0,32 mmoles of
Boom temperature hydrolysis with an Kl«BgO mixture produced 
0.29 moles of Mg and 0*29 mmoles of MegBOH* The residue 
from hydrolysis after drying In vacuo.*veiiMd 30,3 mg and 
represented 0*32 moles of M»3»»®1« . This is in congilete 
agreement for the Aove equation describing We hydrolysis 
of te^Me3»

The details of three experiments wew in Table XI

1%urg and Schlesinger# loo* cit*



telw*

5S8 Ciy WXSS- SteSikSA■■MIW’*** iKw'W'ir 1r W'ffll'f WW W Ww» "Wil W ■Rt-newew1 wiWW'TSP'W

BspeMmnt 1 . 2 3

Me^jB added (m^ee) Iet6 2a05 0.67
Mded * 0.35 0<90' 040

reoowwd (^wi) * 0»7* 0,2^ 0»^J
la protet (K jtiMsl) * On^ «* 4»

e. Jk Wk. k-uW A, w u*. Auii 4hjrita

BMlo Bein p'odweVNt^A 1.97 2*m 1.95

Xa toeee stores vss eeoNMM «lt> the
mth Xl^ald Mtam^a eM tM Mxteoe m etosM et •80a- tw
peMcds of 10 1 teg-* e& 1 Mgr yetpeetilwly for eayeri*

1 to 3* WLeh tM egeeee was waowd et *a>e
hgr distillation 1$| ree^«

to ylel4 sM the w^lea m»ng Its products •
Xn one espcriMaxt* a X»T9 ttoole swle of vas kept
et ram te^wstwe in * W « M-h fw wmth« la tM» 
t3U» 0«03 mole of wM of W8j&» eM. 041 mole of
Be^l irere prtAcM* M wdLUteim ww8. to be torolwO for
the Oeowwltim* wm the m»iM% t of MejCT®^



etooA .at roos t®^ex»6twe toy three howe> enother small 
portion of iras produoed* This pbenotaenon vas found to be 
repetitive eM feet enou^i to sak® it impossible to, determine
the v^or pressure of WgBWHej above raos temperature as it 

ITis recorded in the literature* 1
M insight to the probability of being tn*

stable ean be gained by ooi^arison to The three
methyl grows each on the boron tod nitrogen etoms in MWto3.

illustrate the effect of their eterlo htnderanoe in that
W»3 ie .70^ dissociated^ at *80®• Even at roo® tetnperature* - 

la dissociated enou^i that and Ee3W wy be iso* 
‘ lated from by traeti-onal etmdmsation in vacuo* The
strain of th® B»S bond ‘in should be less than that
in by wpwrimately th® ®m>tmt contributed by 'one
maWyi gsow*

Mother factor involved is the relative acid strengths
of the Be-gBS group and The-Mf bond in is

- further, wakemd beosuse the three mthyl groups on the boron 
. atom displace electrons tovard th® boron atom। the electron
. density, ©round boron is increased tod hence the acid strength 
of is decreased* Bectose the effect of a third methyl 
group ie absent# the group should be a stronger acid 
than Me^# but tbfesexpected Ainerease-’in stability could be

, I* Schlesinger and others# £»
1078 (1939)) B* Brova# Obem. Soo.,
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ow3?shsacwed by W' steH® tetwen the neth^l
gro^>» ettMMi to the tom «M Mtogea atom wmilttog 
la aa wxroal iMeh teola to w^sto the too atom*
tooa the estosat of p^odueed la. the arople discussed • 
abovo# the iadleMlea la that la daoeoipoMl at
room t^entow*

1 possible es^laaatlea ot the daoasposltloa ef tegSS* 
W03 wg* be lowed through its dissoeiatloa to Icwm the eana* 
.pawaM- fares vMdi it la eonstltutod* probably# ecooxedlng to
the ©fin^irtfin^WP’w» *^ww

+ = (m®^b3)2
Xa this syatea# the e^uHitelwi lies to too toft*

(7)
This rould

ascoiffiti for toe s$5to»sme of W-fe^* The hydroma <M

desliratiwa' of .ditormo# hsdrogaa# todmtoylboron# imd, higher?



CMECT VXX

Xn ttos chapter a wriw Is ' made af th® sigEafleenca 
af tM W^Sg*®^ eptesi i@Sm toe Wo«»to>XMbosw)® la la 
esseasa* la tola e^ss It ta® toea tsosalbSa to Mtofeslze If www w y wi'W wwiewr ’wr s***wrmr w* w "wyir h^wwwwwwif ^Fwem,i^w"HP up wf '■e^gF iF^^ee ^i^wwewy hw^

too hypothetic®! e«^raM '»l»toto*toT3Ab««3® <wtM te 
pwosod to tMa mmw* toe i^woetloa of too ease to®* 
poxmd wo alto attwtod to asothez* mw by MXootog 
to to to emtaet Hto ■ Both wtotoo fellM to yield 
totastotem®toy!tttoMoa»

sMlsto of t®tr«thyldiW@m^ lo stollen to ca^oaltloa 
to toe dl«amtote of oiwwe^ to toot e®to readily wlw 

ase ooultolent of hySro^a wea tewetamt oltia eoMm to liquid 
esMBla* Tht* ^tow tow 01®M3ai®to of totwawtoarlditoraao to 
eostato tto E^+ !<»• Xt w«M ItiMy toab m exoesa of totr®* 
mtoyuitorm# elto Its ewUtoto tojM groups# wild reset 
olto tow toMSlm too*

Mmdtomrai' has tom pyepwed by tto action of ditorms

v« Car^hoilt jry*> FhD Msswtatloa at tto Itolwr* 
•tty of fouttom CMlfroaiae

^stodeeto^ «d te?a> gpo> Iffil*
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OT ©4* to® tw tw ®M@ ©t»
$ote& Is t2te6 Wt3raMW$3Mtww®B liw t^@a. tswx^tiS to 

<wq6®8^ witto to® Slwroa^st® ©I* idlttocwli
WWtiltt#* ttXtaSWS lAttl

IW' MIKMOft "SlWi to© of ^^PW^to^flAt*
Was fcsw tesn Ms^tto4 pw<«i*ly «a ea^sistoSs 3 $
la Ttole X m M# ta totto <«» p?emt la ea . . 
®a»tM gpeator tom tost »©■ tom ^B^*as$£* Xt 
vas towa toat etoWw^lMtem ws mt produssd but 
XmtoM mXr mi md toe mmm ^3^ ve» re* 
eewwt toe® toe wmtom Matew*

as.B28Sfflti:»»2le%233&to»,^2e laefwti*®
to $®<6$>6m w®8^t# iM He^y^ w**

otoMe toi mUelpstod xe«Um vm e» tcdlmo
(8)

tarn* 0«58 m^ea^ ot ml 0»2T aootoa ef

w«© Mlwm to atom la wotoet mm e®to ©toes*. .■
XW W WesS Mt *w » Tn© SUE®®1® W tom 1T8®B®a to *3w*

^tois is toe eoxMat ©t HdgSre® as esXmiatoa too® toe 
©toewM mtomtoy wl^t ot 50^f«» a 0*63. male slsto ot 

«M »h* to ramffit ot $a» troamt la toe atttose wa to£«U «ais* ”



e»12 ®»les < toe volatile sgterid
vas toea f^MUeoeNd ttem^i a eetilee ef V*tuT)©s beta x^epee* 
ttwly at toe MeyeMi^ toa^mstowa of *We •isd0# 

wl^** toe ob^wd sal@5ul.es* wl^to ef toese f^satlons 
iwe 53*5* 63e5# and 5S«t# tod de not euggeet toe
P3W8MW ef »jSSSj®^ WU& &«« a ®alaeul» wi^st
©f

It es^o® torn toe stto^eiM ef etractwra, tost
wsM Shew a emMda^My toMsosy te sM a 

Ibcredtoe towt toe to^us^M® dtoi to tto yseeease
ej? toys tsa ©ft te jLstisesse
the elesty®* erossa toah toon AMe aj?
toe toe i»to34*@5?e^8 <B tom e<d«tly atfoM a ttM. to 
the toifiBtilto. ©f the hypetoettosl 8G&tt>*B#B^B®*Sie* ■
toteeBtosaMbawe* altoou^s toe etooMWaw* S*«toyl* '

i end S^wdtostoel-sstoo^toytsse hew ps*©*
■fe •i!iiine*i^f Whweie ‘tii annwifllf H ^wfc e*tiWL4b%*^JIi'At A. dhlbr rt n i^r *•»-*».* -© dSrpWeCL eSy SM1M3P IwwWMk w tow®© WMMI M®®*

e This musxfc at* 
to? tots e$*

waetlm ef 0*H moles ef eito 
1S13 w» wesmt ia toe e-

. ^Stotoslw» Mttos** 1M^
st

™* .Jreai1 e»t,e «e*w>» »*•♦ 1* ta* ifcea* 
H# 3*51 (19*9).



mras vizi

'W35Bi boho tatxs vrm flamoBs m

toEtEir-sW» S®E®JS®E3

TMs sWy w» ^«rtM eul la waw» to latarwat the 
wetilts of the tsmttgsWw of the
ejotm «sl to K®4iy%^3j tyet* to iMdh eMysee of oca*

Nr Mte ws<ts vMch ww Oimcolt
to exptoto# M expl«*tlM w «o^«ua to be foto to to 
eottHtlom wW&t teAni to toltowtog etoy
ohwe hmr toe ©’wlei.m ves ea^toto*

fcl tsl'lto- laeomoftt* 
first reeotloa etotoe of to eystoi rewXts
ww obtotoea toch Mffwoa to» tot xworto to to Mt*

■ wt&wF5 to tot U) to jtolt of ee mwweO by 

to Jtoj^OK ylstoa toft bysr^lysis* «s wry Iw mt (2) to 
hyh?oly<s of to products woelwi tom to
eystm. yteMM a mmootoasebto see toSleattog to producte 
rstetoed »w hyhMU eoUvity# WLA woM Mt be'taw of

It diffleuXt to glw ft tomomMo Mterowtetion 
of tow remits* " . . , , .

Bepoato wq^rtofitftt vhlch wro perfomo^ In order to

^Schloglag 1̂ wA Bi»g» j .* >f 121» Sll»



of the 
IMtleX weoUm p^itoW WMM ttoee el^slflemt fsctsf 
(X) toe «toM of byteLM mU<tf $etMm4 W the reaction 
ttMrittsts V88 wgmt^wAl>* ts) ^hat $bm

yielded text ratow rotoom*
as 1 totifted h7 irw^r pwsswe* ObsesRM sriteonlsr wight# 
and itew toatof tod (3) too -resiaw ftca hydrolysis etold 
ho titrated Mto SsO^.ia solntlto vito a l«@e oooss of 
ttemltol-vtolto ideates tM ^mtose or ws(cs)2» 

.Was it <^e®?ed:toat toe to^erstee Of Ito®, tolto 
wfilyitelmd ftdag to® hySysAy^je# VOS OOto^k to 

earn a olowago of tot cSy» tonde tbsrofw* hydrolysis 
stndUs to 1^0° ef s«b ml^l doriwttws of hoMo' acM 
ww weM la wter to help totolfy toe studies of toe hydro* 
lyses of tod ohttowd from toe
«S toe system #

acld.s:e Socles <$£ No^SB^* etodito fsraa too toeroal deem* 
potoUon of vroe ptoOlM tod hydrolysed vito to
Wl«^ Rix tore eh M^i tawramto* She 'esmM of-MejM® 
, •■' • ' 1 . ’ ’ . ’ k

obtelaod Spm Wo ^tirolyses of tteso s<^l»8 vas eo^ed la 
a tote almg Mto to BXL*^G Mxtore tod tested la tte even 
for sewral tewi M 110% Ite0# tod 16d* xwpeotlvely* S

of tMoettyltaran ro* g sw^de of tedtoto^lmlto wee 
treated *<m11imi1v. ste deteHto rosnlts of ttese atodios ere
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«*• not nyitured.

*-jW

(9>
(10)

0.51 ito 5>" 04®
83@<jgBSl 1»13 ito to 0^6 0.90

0.^1 16o to 04T 0.3^
Oe^ 1W ' 3 : 0.<B 0.T5

uu 1U.1»C6 s 0.0^5 3L<fO^Itiw ..  mi

©•7< 110 to <3/to eo ” <e
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IMtiX ifiS

(U) 
wroCLNi of tMo tom Mlpea titodlfy

lto(CH)2 + BS = ca» + B(aH)3

Mtoem SSS^t X*77 wmSm of < wSMIM
iSW

at ^MLysle 0,^5 molsa
of iM 141 roalea of a MBsaafim^da gos Mto a mols* 
WM® wt^st of 15*3 ( OSt e^lanleM 16) • tols gm UemM
alto a tlMXh flMt Nms. too Mtao*
Mtoatlm of ae
wacMs* If# aoew61ag to w^seMm (10)> 141 ttaotoe of tojlOS 
tsad biolysis «4 tto emwt of torsos!
ehaxOd be X»76 imSm* ttto toon #wa wy @M agwamt#
togetM? vlto too sltoo^a deteetetlm* o toat toould to

«^w$tod vtm 1*77 of M^ss^ to tomd*
Xm mottos MMf tto wlMlto IIquM obtalsad

fpm toe ye«Mm of wto of coX 1*^6 maetoa 
of vaa $^telx®e6. etotowd^ ewalfiti at lNo^e S^teelyeto 
ytoMM OeM B®toa of tot 3 A wwlea of a ■»»* 
omMmbto gsa Mto e aolemiej? wl^at of lo*^» Vhea lilted# 
toe wsttmtetttoto taraod vito a greea flam# tom taaMl*
Melf Uia# ml tods toto toe wl^itos tolb
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CMTSM SC
■' <to»Mi®CC0 02* ■ XSC^SCSXSS CP vw; ii^^EEMKEtoQBLto®

vtm

teth aitesm tetMaeWto-Wsns eleMy 
wsSstosi irilto Etolac?ul®s 6f* li tot# • ilapl® 
siHwz* to wlto < fwroti.* fW 
wtibl iMroswtoly l$til@*to itostolwis €> ctesloil pisop** 
erttos* Stw to® MtoogM Mm t^esetiS^ ee® nM-
Ewa M wemt toat to® tow < ©otibtoaa. bUtow 
ttotia « obsemd cfeleol meatlm# toe itouatoral 
Mltowme «* mt pat «toMtote4* fW exwle# toe tiiea* 
w>nf a (soe^loee ed? toto Mtosww ol toH&zwwtoM^tovwe pleto 
limedletels* melwlnt ©f* dtofimfaea etea eotod tttoa by 
mStott la HqbH Morale* Fwto®y emtest elto eodluHi ttea 
Uberetee stoMp W to W ®»e fe^goa ybldh lafllestoe toe 
pyeisnse ei* ww1 toesi ww woto M* ewUtble $®otoBle 
toto^aa*

Sto rMlaMag »Wr *e® ®eto la wte to <MMa ®s?e 
laftaaMlaii. Mnb too MenaAMe a? tetowwtoQFlMbcawie« 
It w toiwl to tetomim If IM Mittmtoto w<£Ld mderge 
dl^>lwMMt et by toe etoeagar toile tea MjS*

m MfiSttM He4flaHa»2gH3 aeua, H»^. Biesoespsrf.- 
ame wmi by terflag toe MmoMate’ of at
tor te8W«t«w md elladag It to etfflO at *80° for ®t leait



w
SilMMI ttil ISM16 ©WS IS iMMl) the Wssmto*! 'vewilIMb w» ^w*W WWrwW WWWlB Ne»w WRIPwlfc W^J WWwWilW Wwr 4B wRWwWlSell WW > •

- tM eawae W M&UHaUm imgr ISm toe'
NLMs *fw Wn IswNmI *4^ www^i BNWKSdLw iroelX 4
Gf* hbdK t w> ea e® • ewnl a> wt t®

wja toa® sMtitotol wMX tM Ha^l fywi tot i^gvtw

' *3^? M «a attw^ t® M^Uw th® mmsU« IM Me^mss^a

Myi (Mm4 iw tl Mtwtwe tom)# »mi displaced 
w e :wMS^ N»te KWIM isMMttw. el

1

’!
i
t

W1! M tt®®Sbwi fpffwS-AII# e*1**^^
st w^wt* Irflt flwl Mj^LwwwBfci Si^leMedt ly

-*

•*

weM W MstOlMtm |a $SM ^ w8*
wMglMUy XatosA^Se Ifiw W# eie^86®si®sta

^^eee <$®aw* 1-b ww^ W <#114**^ ^X»
jftiijm-eh S 1®l^ii*iilh A ®fc i^ilWeMMiMiB H^UMtSr n <8l*V OQnuft M IwwBW XA wbOQUv *< WBw 3k» 1ffl^®OBSB®8 8

3# NM^98f<6W6Sfte ww ewA<M o^sl ttt wmI

•t1 edM./}^ 3# :®6i#SM®l® St* tM

M-Me $A 31®^® iBww ihoim® <ri? eMoote
it 5756 we Item .«• «ai* ef W MweM^e* tMt 
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Wm XMLcstes that «ol» of Is wsdlly displaced 
vhll®. the MMttd sole is but slesly displaced* Shis fset 
plays m ispwttofc amle in toe intm'p^tatim ef this peril* 
enlsr stndy*

Ttoto If.
m m^xcsr irra

Hydsroyn vas l^leatM to be e prtonst ef toe toentol 
temwoeitim <st toe ’dlsplewl pz^du^t in tSiat e nmecmdenssK^e 

wgee scraM to ptssgM into toe gee bwetto by toe topler pws^*.
item it «wtM e M^b pmsstre (ewe SOO m gg) ewn eton 
eeoled to tto tsoperetwe ef M^sid Mtoogm* Vere toe gee



ttMi woe®* Bosrose tMs wii14 hires

te^gM- to 12 m %«
Mwax®W|lbo?i^ vss WleatM to be a protet el®e> 

*cb wletiHe eeplee tr^M M •110° hytealfsM to ^isld
but mt my hySm^n# miomiW wt^xt detemhaatiem 

of the •WS® ftpeetlestii ws*e mt wad tMs^Lfileatloa be*
eawe at the possible yw«m of W^S. iMdb iw a elatlw 
mloeuler iM^t*

point *mg» of •m® to *17® (HWatee value •IS0) and vww 
pmsume of 3»3 m *aO«9 m respectively at ®3*5e end t5*5® 
(Uteratme wluss 3t7m M io^m)e Cmfimatury identi* 
fleaUm vas obtedmd by tM melysie of byerolysls data*

>3 w®»

toe data M f AM V Wieatee that <sae ml® of namnle 

#>Wii

is madUy eitiMsM tM la to x^waMt Mth IM fbUovtog

+ M03 = te^a*®3e®»3 + ®3 (is) 
t^®a vwctogt the dmwoaes probably
aewfdiJB® ■ to tto eqwdKton

se«s^ss«s3<m»3 ®8 83 + ne^nsa + aeaBMeg' (13) 



toatt tt# IW^ WWtiLOTl
a

w teis^' • ' -* ■

; > ^8^<S83 +Mj = -$^+
■ <-.■■■' ■ . . * . + sgj (i»)

i* sSsdtXi#1, W CW tbl Klt& ■

WwUS W./ ' ■ ■
* ’ ’ BeSS^SBa 4- - &*+' RSfflk + + KBi (151

- ' S«3V . ■■"

BmBQI^mS Or W;^^w^®3 Cw^mSw® rwM *S» 

roM • 
^^w^^^^^^www^^**wi^ww^^*^www^^wwwwww****wiw[2*****w*ii*wi**e  

la^eMsstil* , , S 3 9

se^my MEple (eg) 604 XU4 135^6 XU3 

H^MOy oeleulstoi (uttM) 0.68' XeC# ' 1M
Ba®* ' • 0^1 103 144 1^3
We^OBW • 841 647 M3 14$

H?d»elMe WMA* (se) *00 102.0 123.4 131.7 

Es^34Kl eelealeted (staalee) OM XtO? X46 131

Zga pr<eclpitete4 • 033 1.03 145 X3>6
Kl.cro4EJeldtiil Bltiegsi • *37 139 14? IM



M

(13) pais&s yield of mi
Ba stoold ulir^s be toe »w^« Sto^h; the d&ta doe® mt ehsir 
tM® wr wtt# it 1® to sote toat toe em>mt of .

totoetod mw eoaeedM toe «mM of bydrogm ytolded* 
to® emmt of to^S* io toe «o?e aoewpsto velw
®ime oea to oo eesily md eo^totolf xwowd *M
msewed* it wee dilftotilt to ieototo fftm Xispge 
ttsoiMe of oad. toaeea of by distillation
<rotetoiatim tooease of toe BiattoxiMee of tom ttoee o«a* 
poises is ttelr wfy Iw. v«w> p§tsu?@ y@a@»® ♦ emmtiumW# 
XiBPg® mooM® of disewtod ei^^ftosMototitiBi px*ob*

i*i!ei it«i wnniA' jeilflt Win iihi MtirniTiftrnWri tLiWiilttli ift 40.^6 SS*OuLy OSTOIMB® MMU ©*

Vtoti toMi ew of wm dltpletyodj
(possibly ty fwtow r<MoWm totwea to^l md 
to® foUwing w® etowwd| (1)# mw tom om eooiwlmt of 
®3 was tewwM (f)> am tom me o^Ltotmt of 
wm pwdaoed (3)* Me® torn mo of Bg was weXwd
ipsa wmsBag# eM Me less tom me emivMmt of m 
parodMcMe Ml tols is otoiom la Table XT* 

etouctwp® of tto
dlamoeleto of diWme to® toea toe sto>et of auto eontoo* 
w»y» faroalm based w ehmleal sweytlee* which give 
sone insist to stmotwof stoU Maw mto to to desired* 
torewt* toe MttsMato of totomWlditoram toould hero
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ease bMU m toe MwmMate of Mbortoo# eo
o e^srleon of toe .results of toe p3m@en.tx wrls will be made 
wito »3Mlti* etu^toe eoz^i^d wito too wnto^iatott pw®M 
Arewfi#^* jmd to® of stoucture toleh heve
beesi ttoSae

93»®e stawtorol fomal^i bew been prised for toe 
maioorac €5Li®seriL^6 of Mborano* toe ftooddLe ®h+(EBtiHH<J®»*) 
ba® been *MwM to «««& tor tbe. o» wolvelent of 
readily giwn off toea toe Mawmlato la toeatod with sodium 
in IIquI^ A slow ssconiasy yeaotioa producing W
®m*e hySrogsn# whito eug^sstod to® ewUtoHlty of oore tom 
Just o» of ^+ Ismi leM to toe postolation tost
toe follcRdaa equUXbrim was totolwd betom toe dlomniato 
of dibcsrts® 4*^’ toe sosMla solwtib*

+»3 4ts®^+(ffl3^*) (16)
Xf tto dlwMdlsto of totorotNlditoraas wre writton slmi* 
leMy» it would to SHt+($fe^5S^»i2*)* In order to aoeomt 
for «re tom me mle of replaotolo 10^# m e^uUibrim ma* 
lo®»u9 to enostlm (16) omoot to witton toosase (1) toe 
toMsmia solwnt is atoent mi te) a reaotim totoem displaced 
emania md K^+(*^SS^5»»g*)*totos retotols^ toe oamnla* 
is mUtoly Mme it bss toea foiM that to» Msplaeod 
was rramd aimg wito tto emesa tojn by Mstilletim*



ws

Ssnmwy* ttw f03?ma.eU©»# the
emjditlen of one w^llr wlMtiae Wy Mswgt^ds mother 
$Hroperty ef the M®®mi6tef steatiy that the aiesmoiete of 
aibssroe eweawi te emstMn tM e»w8®

with beW the ®^,+ lea end th® im •■* stoif th® 
Minmiate ef dilwma ha® baea fesaalated2^ m W$|+ ($ys^* 

Bit*)* ®<5 Mmmlate ©f tetr®»thgKtoP®m em be wittea 
sliallaylf' as XQ^+ ^ftw n^Laelag cm wl®

2%ch«sffer# Mm and Koenig* lo.d-a eclt.

of with Ite^t the wnltiag cattles: weald be wittea es 
la ^bw to aacemt for wsse ipeplas* 

able is»mle a yeMtioa eeqamm eea be fcmUated for the 
reaetioa of tM •twctwal wit# of
Mid m follow*

+B>aMl3 (17)
Me^l + + m3 (13)

She tbrmtlon of subse^snt asy then follow es
^e^»3+ + B^tg* = H@5® + m^KM®3 (19) .
»2m + toss ^ifeiamea <20)

ibe mt eqwtlm wtld be
• +5^^®teg +1$83® = S^g®®6®3 +IE83 (21)

toamr# wrOloeUoa of tM# reactioa sequmee would 
aot be a staple ®sttw and even questionable la view of 
the ObwmtlMi that Megffifflg appsrently did not react with m



ion ® prstonls Steigra# ainll® ta ^utUoa (17)*
Eg emtetoing4W AvttiWfrMiJ

W
e

f* ....♦j^

A striiSlts - tisttMNt Wfeti 68ft smioMs ®>1®su1@ is wMil^
mi tSiat IM aS w La 18

taa 81avly> tb» fcmSLa (W^(U^)g+)(l^Bg*) iasy not seea 
Utely Mmbw Mtih to| ®pm^>s eost vMttm m Mlag ©q-uiveleBt 
8M InMostes tsbafe 'em grw !»■ Just as replesable as tM 
ethwa Bile sbM mt M IM ease* tiww^* re^Mc^sem

am soleoM W * solemM wuH.psrotatly m as 
follws* _

• + (22)
5M Ixste^AstotiML 6$ tM cm ttilky tstestM^s^M mlacul® isagr 
wll mw w a ^^Ual Ms0e tw tM mtoscSi ef a ssocM
MSy trtastl^LMlm wMo<e* suds that the foUseiag mastlm
■ -e^aeeMs*. ■ui im-- -**• •“ 1*8 @?6lwy X8i imSPwCQ *
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. )/ )(ay»2*) (23)
A st&tistle®! eauld else be eaasitieiM. in

this eese» > toe first aoleeuXe must have a given number 
©f paths by ibitii lb nay and
displace eltMr cm of tb» sroMa mleetiles# Once it assimea 
the yelatlw position previously eocnplM by the displaced.

grop it has then by its anre presesm pl&oed m miQue 
liMt to the number of paths by iMoh a second solecuie 
msy wroa<^ dlsplaee the remelMns
ISH3 molecule f ®3@ first BB3 nolecmle then has a ©bole® of 
tw W3 oalecules to sot wmy the second W3 molecule has 
no such choice. Statistically ^esMng* the aeoond role of 
eoaia would then be eamoted to ocm off at spproxirotely 
half the rate of toe first OM» neglecting other footors* 
toy atoris effects afforded by the preseme of toe first toie3 
grotip wuM further decrease the rate*

Of toe toree struotural formlas pswosed for toe di* 
wnMate of diboraro aM if similar fmn&as are sssxsaad for 
toe diasaKsolate of totz^mtbyldiborane* toe displacement etudies 
favor a formulation of )(&^e^*) for toe following
reasons (1) both toe bortoydride and waMwa ion toaraeters 
are Indicated (8)#mre tom om sole of replecsbla immia ia 
indlsated and (3)t a simple treatamt based upon ooamonly ao« 
©opted toamieal principles om emlein the difference la the 



ease of dtsplseing a aeooM tmomia molecule from the coinpound 
(Ke2B(JE3)2+MBaWs!*).



mrat x

sx jMsm of ssttram

Xn, wdey, to Mtesretm tbe effoetlwms of Ms* 
plsoessmts frat totieMetetl it vss necess®ry to MMso
a r^ia sbWM of mfiXjMag’ a sea^M of fa* emtaot* 
This ires aeoa^msted Maralng tb» w®s* 8®o88w*«wo* 
dtla wms jtor IMs tw ea^aeM txatm# at the tro Mf* 
feseai tesperatwe® *73 ( auhlismtitm point of 6$^ iee)
m3 *63«5e (welting point of cblo?ofcra)» tt»re wae a poai* 
tiw OeMetlm fwa »«mlt>a !«?* Mtfci a at a 
mie*f>aetlm of 0 »6* ^tMeh liiaited tb» wli6®Mlity of th® 
EBthod to tM ffi|*®»le*f^stim remge of 0*3 te 0.40• /ni* 
lysia based wpai Weae data gew sww&teiMe results* with 
m Mewwr ©f wwMmtely (see Mgw 4, page 51) 

toe te^Miqae wlewd w» to mtoaassiwly dilute a 
taora mount of S3 MW tonm roasts of MajW after eaoii 
v^o®* psosaitt’e maswrosb tatifell We sola i^Mtica of Wj 
abroad ffw 1*00 to 040* eaW masmwsrot a emstmt 
ea^le ei.w was aM We presrae to real for a 
systeo of oonstst vta» 12ms# for each foam gas mixture 
We wof p$w«®@ wm detmimd <W a comtmt xmber of 
of e»les la a esetaat wine* Mw .elrntes wro ®HwM la 
eaW ease for the «lx6®e to was w^UMm before roeoed* 
Ina the wesson weeswe* wwwRMp ^rw»hp vwyyrvw yiW'iF1*,wwflBf*iy v
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FIGURE 4. VAPOR PRESSURE - COMPOSITION DIAGRAMS 
FOR AMMONIA AND TRIMETHYLAMINE
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'■ ■liw ^«9M ef'Wrote «uro*e<M'tteto ^sis

<b* M#SBt ’’' "' "' ' " ’ • '1 '

* "■1 Ittl iiMwwByt.ii ^aty

‘ • '<■ gfefcglt - ' ’ • ' ’(2)
wWBM^f^eSl® ’■* Mr**3^P* 4^ y

A $*MA fcMMMfcEtogle iMWte® 4i>MH MtaAm^e »ma®#

wt wl tehs f^^ttrt.ffis

tw^ssls totepwwttsy^^*
IWWfil* ' ®8teBWM3ySANl8WB 1A $4^3< tftMOrt* ttW

ixdLy of
yyyjy^fcy ^1 yt#l^ €C@$K>W>i IMdSO*

8$tti wl wAb?®®
®e3bt Itetedlisl® M irastoo# ts^Mt tMMMtmw t^baw HC^*H^IFRW'Wf 'V^WW' grWHWwwWW^^WF ’WWr ^Pw,r w

Xa a el«IW rotranraty ttoMde 1$ a^Me*
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. M esraotila wt t>e ftoa tlie
MomolfiW 6# ty tSa® tiawdus lsw>

W®a tM retoltiag ©es^Xo Is vmsd to rem 
twwstwe# 1M®$M <e©W3<tlaa yt©3M Sfe#

&e net msUm ^bm «» ml® ©f. toMie is ©s*
l&aeM wXtto wt W13 be es Mlwst

B>3 = U2 +^®a +^^$$$©3 +S$3 (U)
Wiww^t w#* Jisb cm ifiele ©f wrot# ©ni be
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