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Th pr p.rQt on of sy ~tricrl riphen 1-
ropQne has been c rried out by s~veral different methods , 

pT'incipally by German chemlsts . Al th::> t here ls ,rery little 
in the chemical 1 e s n h __ s compo nd, he met-,hod 
mot frequently used as from trlbr m yd in by th.e . rie _el
Cr ft reactio . . Cohn 1 (P 1) obtained a hydroc~r n of he 
compos ion Ca,H~0 which was probably syrrirr_etrical t:riph.en -
prop .... ne, when u ms. of c cl0phen~len~b~nzyl:l e oxide , 
or 10 gms o of o~thohydro b nzhydryl ni ne wi.s heated r..t 
140 - 150 <. C. w th 40 - O c • o fum ng . . riod:!.c acid an 10 
gms . of 1-- ed p o phorus . The liquig. af ter shak ng with ether, 

as made alkallne, distilled with stem, an after shaking 
wi t h ether agai n , the et ereal solution was e aporated . A 
thick, heavy oil was obtained . z 

Cl "-1.lS and M cklin, i1,ieyer ana J:-.cobson~, anc:1 
others obtained the hydroc a bon by the reaction of enzene 
and anhydrous aluminl . chloride on tribrom- or richlor 
hyd:rin . The "r prod ct wa s !:l th ck yellow oily l i qu d whlch 
bo led ·a.bove 340 (., C . , and could only be dist~l led under reduc 
ed pressure without decomposit on . 

It was thought best to fir~t prepare th s 
compound by the last mentioned method , and then pre Iii.re it 
by use of the Grignard reaction , ftrst prepari ng t he c rbinol 
an r reduction to the hydroc ... rbon . Nothing can be found n the 
11 tera ture where triphen,. lprorane has been formed by th~ 
use o magnesium alkyl halid condensation , so the methoci. 
used in the form~tion of tertiary lcohols was followed . 

PREPARATI ON : BY FRIEDEL- CRAFT REACTI O 

Th~ method of Cla 1.s and ~e kl t n was 
followed. r n orc'ler that the tri bro __ th dr· n mi ht be pure , 
i t wa preyiar <l. Wh n Rll ·l · oc..ide is acted upon by bro 
mi ne , the double bonc:1 is broken b T t"he ::iodi tion o.f hrom n'". ;
and th" iodine ts lso reolaced by bromine , for ing tr. -
bromhydr1n . In tr .. s mann , r t he tr ibror11.hydr n was rep a- ea 
after first o taining the allyl iodide . The a llyl i odi de 
was prepared by two fferen, me hods: -

( 1 ) 
( 2 ) 

( ~ ) 
\ '.) 
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( .a.) Reaction !bf • : 10s phorus a Iod ne on All: 1 
Alcohol. 

(b ) Re ction of P osphoru~ and Iodine on Glyc 01 . 

Jour . Che m. coc ., 18°9 , Vol . l , 0295 . 
.OLlr . C~e11 . Soc ., 1 886 , Vol . l, pl43 . 
Ber ., 18 , 2935 (1885 ) 
L, w uch de O~ganishen Chemie , Vol . 2 , Zw ite 

r:r:'h i l , Erste , b the i 1 ung • S • 2 5 • 
F-sher : ~ab . ~an . of O~ganic Che11 ., on Pre , aration 

of E,.hyl Iodide . ( ",-u•r~ L. Pj sh• y,) 
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(a 30 grams of allyl aleohol and 8 grams 
of red phosphor s were . ixed n a. fls. sk, and 65 grams of 
iodine added in small portions , with cooling after each 
R.ddition . en all the iodine had been ~ddea the mixtnre 
was allov;ed to stand for 24 hours, after w~ich it was ::--e 
fluxed over a wa ter bat heated g ntl·~t • When the reaction 
had subsided somewhat (20 minutes) , the mixture was dis 
tilled under reduced pres sure . A redd j_ sh liquid was c&:.ight 
the boiling po :.l. nt being approximately 102° C. This swash
ed with water i n a separ tory funnel, and dri din fused 
calcium chloride . n ac cident while handling cut the yield 
down to 50~~ of the theoretical . 

(b) In this method glycerol and yellow 
phosphorus r placed the allyl alcohol an red phosphorus 
used in the above reaction . This method bY, Rasik Lal Datta 1 

is a 7",0 fica.tion of the methods of Claus -.i., and Kemonikoff 
and Saytzeff . Lal Datt a found that the operation may be 
quickly and smoothly carried out , and ~tates that the yield 
is very satisfactory . Unfortunately , in this run, too 
strong an lkali was used for washing and the rd ct c -
COIT!.:flOS ,0 . 

The apparatus comsisted of a r etort with 
a glRss stopper in the t op , p l a ce~ over a water bath f or 
heating . A conde nser and receiver were connected to the 
retort . 100 gms . of glycerol was a ded to the retort, 
follo ed by 137 gms . o odine . 'Phe WR er bRth w~n he t ed 
to boiling, and Ii srnal pie ce of yellow phosphorus was 
added , qui.clcl~ rep lacing th , stopper . en this came in 
contact with the iodine in the hot glycerol it re cted at 
once . Then more pho s phorus was ac,ded pie ce by p tece, and 
the formation of allyl iodi e ~ontinues . 

fter a considerable quantity of phos phorus has been ad -
ed, the all_rl iodide formed disti lled off, due to the 
heat of the water bath and the heat of the re ctlon . 33 . 6 
gms . of phosphors was added , l~rger pieces being used as 
the reaction proceeded . The last traces were distilled by 
heating with a constantly moving flame . Some isopropyl 
iodide was f orme w th the allyl iodide as was shown hen 
the dist llate wa s ·ashed ·n i h sodium hydrox i de solu ion ; 
the allyl odide decomposed , leav ng the more stable i so
pro pyl iodide 11naffected . 

(1) Jour . m. Chem . Soc . , Vol 36 - 1 , p l005 . 
(2) Ann . 131, 58(1864) 
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With the .llyl iod i d , thus forme d , t he 
next s t p was the preparation of the tribromhyd':'." i.n 1 • ccord 
i ng to Roscoe : n c" Scharlemmer 2 , prope ny:. tribrom, or tri 
bromhydrln , C..,.Hr::Br "' , is formed toge t her wtth t h"' mono -
and a · romhydri n' bj t he ct ion of pho s phorus bromi eon 
glycer ine (Bertholet and de Luc a) . It i s ne st pr~pared by 
t :"eating allJl io i de with bromi ne (Wurtz , nn .· Chem . Phys . 
(3) li . 91 . ) . 

Kronstein ~ heated equiva _ent quanti t ies 
of t r i rr~thyl~ne bro i de • and b o~ine in a sealed tube ~t 
1 2 0 C. for nine hours and from the product washed ·11<J 7,h .. ce 
fracti onat P-d obta i n,~d tribr orlhyd rin Rs a colorle ss oil of 
s peci.fi.c gravity 2 , 44 at 25° , boiline at 219 - 220 °C. , and 
solidifying to colorless mRss on cooling to 0 ° . If t he 
bromin ton is car r ied on in th~ presence of iron wi r~ a t 
100 c., the yi eld of tribrom ydr !tm i s almos t quantit · tiv~ . 

It was c1 .c 5. ded t hat the method of Wurtz 
s. oul d b e followed : Brom~ne was added d· op by dr o:r, thru 
a p.pette to 44 s s . of allyl iod i d ~ in an Erl ,nM ye r 
f l as • T_c r . ct on was v~r vi gorous and requi red constant 
cooling . 2 . 5 gms . of b:".'omine n~r~ add~o , the s.cldition 
bing slow and ted i ous on account of the active nature of 
the reactio n . On cool i ng , the l nd in er st " l l zed out . 

2CH 2 : c ~~- CR 0 I + 3Er n =?. CH , 3r . CH Bt' . CJT Br+ I 
~ G d 2 2 

Th, product w s slightly .,,. :r l ( 30-Z,5 ) Rnd · f ilter d 
from th , iodin . . the filtrate wa 3 then d istilled unc er re 
duc ,d press r e , ane af r t he i odi ne had i st i l le over , 
the receiv": r s changed : ;.nc the tribromhyd:r,in cRugh t . l'his 
'v s w sh ~c w· th di l ute sod · um c~rhonate solutio , : ,rnov:!. 6 

the iodin , and colorles oil was ob a i nedo Th s however 
.ssurr:e 'l a reddish color on stflndine . Yield , 19 . 4 g:ns . 

P BP ARATIOi OF TR I .. HE YLPHOPANE . 
T _e r ction d iscovered by Friedel a~d 

r"f ts s, i n vhich only anhyclroas r-.luminum chlo :!.de i the 
act 1 ve red icing agent , ha h o. cl an ex.t.riwrdinary wic e nd 
varied appl c tion i n ore ni c synt eses . It s by thi s 
reacti on th.t a un on .s ffec ted etween an aromitic 

(1) Chemisctes Cent:ra - Blatt , 1896 - 2 , p963 ; 1912 - 1, 8 7 . 
(i() Che ical News, ol . 21 , Pgs . 1 54 , 287 , 298 ; 

'' " rol . 22 , Pgs . 21 , 8 4 . 
( 3 ) Jour . Che~ . Mo c ., 1892 , p577 . 
( 2) oscoe and Schorle un., r , .ro l . 3 , p3 47 . 
(4) Erlenmeyer , A. , 197 , 180 . 
( 5 ) Cohen , Crg~n:tc Chemlstry , Vol . J. , pl95 . 

Comp . rend ., J.877 , 84 , 1392 . 
Ar~ . Chem. ?hys ., 1884 , (6) , 1 , 506 . 
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ydrocarbon and its derivat ves ~ th var1ety of other 
organic compounds , such as alkyl hal j nes , acid chlor de , 
etc . hydrocarbon can be obtained by combin ng an lkyl 
hal d with benze ~ ln t e presence of anhydro s alum nurri. 
chlorid , vhere av sorous evolut on of halogen :..c d 
occ rs . For example: 

C6H6 + CM3Cl ( + l C_3 ) ~ C6H5CH3 + H 1 

:r.t was by tbe use of t h is re action th . Claus a.nd Muchli , 
and Meyer and Jacobson prep~rea triphenylpropane. 

In this pre paration th tribroirhydrin 
:.nc benzene h ad been dried over anhyc1.rou s c .l c i.u . chlor e 
for several da • A slight exc s of b zene was used . 
19 . 2 gms . of benzene nd 6 gms . of ~nhydrous ~-luminum 
chloride were mixed in~ round botto fl~s k, ana condens
e att .ched for refluxing . 19 . 5 gms . of ribroir.hydr1.n 
w~s slowly added, but no reactio r ~s perceptible for 
sometime . Then sud~~nl there v~s a r a p i0 lV 11 tion of 
hy robroT'lic c ., which cont n' .0 or 40 - 50 m nutes . The 
fl s k was kept at 50° ft r th~ l" tion h, d become less 
Yigorous. Th ~ e s.ct_on mi x ture was pour,d into 100c c . of 
ice wat r , , dnrk , h avy , oily s h s a.nee sepa:rating . Part 
of the water was de c-.nt~d th~n he hydrocarbon w~.s 
s parated bys _ ton in ether ( J:s-0 - s ll¼el:~ - 119: - 'eeRZr~ ) , 
and wash n dilute soclium c.-.rbonate ., elut i on . The ether 
was istill f , "n the :mi t ur d stil .eel under recluceo 
pressure . At 190°C . and $ 48mm. pressure , a yel ow otl 
came over and was collected. The r .s i due in the flask con -
s en of · ck 1 tar-like solid . The oj_l obtained, when 
c eloled to 0°, bec~me ver t. ick but dld ot s lid fy . . h · 

11 h 1 fo na to ~ s 011 fu~ l r ~ nz -~~ . 

PRE J.. TI ON OF ~HE YL-DI S ~1ZYL CA d:H~OL ; .:r _ 1 Ii.RD ' S SYNTHESIS. 
The great value of magnesi un as a 

synthet::!.c reag~mt wa.s ind catec in 1~00 when Grignard 
show•d how va.:rious h7,rdroci..rbon aY1d lcohols could be pre 
pared from the compounds obt i.. eel by allowing the meta.l 
to react wj_th an alk~rl hallo in the prese~1.c~ of dry _. t ~r. 
Te meta l has o a great • tent :re place<l zinc, vrhic w~s 
us.di 1 49 by Fran~land int e preparation of pa affin 
hydrocarbons an d zinc a.l"kyls . Since the 1. ·c very b,J Grig
nard .z.. , research by the use of rn g i c Mpoun s as 
made it possible to prepare secondary alcohols from alde 
h d s; terti ry a l cohols from keto~~s , acid chlori es , 
est rs , an carbon 1 chlori _e; keto es fro . ~cid chlorides, 

(1) CoMp . en . , 1900, 130, 1322 . 
( 2 ) Coh~n, Vol . l , pg . 213 . 
(3) nw.le , Sj,,th tir- Use of _1etals , pgs .4 5 - .. ~ . 
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2. 
cyanogen, n1tr11 s , an ami' ,s; al' ,hy' J from formtc ~na 
ortho - form~.c RC s; hy rox amin erivativ s from m 1 
nitrit ; anil id" s from amJl c rbimid~; azo cor.1poun s 
from zoini e9; ~nd many oth r 9r parat1 ns ~. 

/"ltho th b h vior of th m gn shun al
kyl compom ds grea+Jly r semble in nliin~ respects that of 
zinc alkyls , their great r activity , 'Qo to the rore el ctro 
poslt v ch .. racter of the m, 1, '"'S well as t ~ conv .nienc 
of pr p~ration, offer Jreater a~v nt gs ov r th se of 
z inc compounds . Moreover , arom~ti c hRlagen compoun .s, such 
as brom- nd to .o -ben·. ne ni.;1. tol en , may be used i 1 Q 

tion to th l . Jl alls~. 

In ti synthesis, b ,nzyl chlo o~ w s 
the ar 1 chlor as e to form ~ m gnes um compound: 

CoH5cg2cl +Mg= COH5CH2MgCl 

T" com oun 7h,n treated. wlth a mol~cule of b""nz yl c.hlori e: 
.,..O:MgCl 

C6H5COCl + C6H5CH2~lgC l = C6H5 -C-Cl 
" CH2 . c6H, 

With second mol~cule of he magnes um compo , : 
/ 0 ... 1gCl 

C6H5 - C- Cl + C0H5CH2MgCl = 
- " C:S:2 . C6H5 

Thi s compound when trt'late with llute hy rochloric :.cii 
g!ve s at rtiary alcohol, phen 1 - 'ib nz 1 carbinol: 

,,, OMgCl 
C5H5 - C- C 2C6H5 + HCl = CH2C5H5 . COHC 0H5 . cH2C6H5 

' CH2c6H5 

J1. ✓ 
ThJ r uct ion of this i-.lcohol ,. gives the hy roca::--bon: 

Ctt2c 6H5 . COHC 6tt5 . c _2c 6H5 + 2H = 

eH2C6H5 . CHC6H5 oCH2C6H5 + H20 

.!I 
Hunt•r an Winslow pre:par a phenyl -d.i-

benzyl carbinol from ibenzylk tone an phenyl magn sium 
chloride in anhydrous eh r . Da ie-s nd Ki pping10--prepared 
the carbinol from ethyl benzoate •. na benzyl chlori .e in 
the presence of magn sium, the reaction procee'ing withou 

( ) H~le , Synthetic us~ Of Metals, pgs . 45 - 49 . 
(2) Cohen, Organic Chemistry, ol .• l, pg. 209. 
(3) U. ublished otes . 

( 4) Jour . Com. Soc . , ~ol . 99 - 1, 1911 . 
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ifficulty . The pro uct was stilled unP,er diminishe 
pressure , d the ci i stillate rea :!.ly solidified to~ har . , 
9nle yellow cake . On recrystallization fro ligh petro 
leum, t e carb nol was obta nea as colorless needl s , 
the yiel as 60% of th theor tic~l . Klages ~ escribes 
the co poun as sm 11, colorless needle nr stals, melting 

t 86 - 87°. 
A slight trac of water is 

to the eff_ci~ncy of this reaction betwee magnes 
aro ic h 11 s , con s qunntly all rag nts ha" to ~ 
ov r c~l c ium chlor (fu e 1 ) i n r edistill • T t h er 
vrns d· e over m, t~.l lic s oci i · - c i s t lled. . _ccord i to 
HQ.l ., , n 1., e · s, :' bro-:n) ,-iz ., 1 b nzyl chloride, to 
prevent secondary reaction t c " s the forma 10n of iphen,1 
or .ib~nzyl , all the r e ag~nts shoul e mixe at once, thu. 
omitting the first st .p ( rep~.ra.tion of the RMgX compou 11) . 

Us g benzyl chlori e, an at .mpt \ as 
mi. ~e ~ i th he siJ'Tl' 1 taneous ,1.xing of th~ reag nts o 50gms. 
( 2 mol) of benzy hlor ~e w~s di solve tn 60cc . of ether, 
a~ to this W Q ad ~d 27 . 7gms . (1 mol) f b enz o 1 chlorid 
which ~a been L s v . in i t s own v~i gth of ,t ('Ir . The 
mixtur of benzyl abd benzoyl chloricec, was R ed to 9 . 6gms 
of magnesium t1rnings in a roun" bot om flask, the magn s 
ium h~ving been w hing in eth~r to remo1 re gr s e A-nd im
ouri ties fr th , surface . A crystal of iooine w .s Qo e o 
hasten the reaction . It was gently heate under a reflux, 
t h e top of wh .ch vas closed by ~- calcium chlorid ~ rying 
tube . After several hours there was no vicence of a react 
ion, so it was cori.clud~d thnt wlth t h use of th s, r~r-gents, 
there is ~nother exception to th• g~ner~li zation offered 
by Hale z.. 

Th second r'Un , the procedure wa s v'1rlea 
in th .t. the magnesium aryl hali was first form rt , an t is 
proved more successful . the same quantitj_es of ried reagents 
were used . fhe benzyl chlor re was dissolved · n eth~r and 
lio.dded to the magnesium in a fls.sk un "r a refli..lx . A crystal 
of i odine wi.s adde and the flask ver r gently heater1. The 
r1'A.ct:l.on started w th a slight bubbling , an . with increasing 
spee" until it was necessary to cool occasionally with a 
wet towel . The so lution turned ~ sl:t g , ereeni sh hue, anc. 
quit , ab t of the magnesium remaine un issolved . Th ben 
zoyl chloride was ac. ~d t hr th~ ffeflux, and th mixture 
well shaken n r('!fluxed for an hour . Afte r stan ing over 
nigl,)r, a 11 ttl e t h ,r was ad e an . the produ pour d o f 
the undissolve magn s um~~ ell s poss le . To this 
was ~-· ded 2N hy rochloric acid. u.nti l the soli o.1.ssol ved . 
The ethereal solution w~.s separ~yed fro, th, aqueous, and 
w sh ,a twic~ with cl l u te sodiu111 c~.!"bonate soll1ti on, then 
with water, an ori o in fusec'l. calcium chlor5.ce . Th et er 

(1) B,r. , 1904 , 37, 1456 . 
(2) H 1 , Synth tic Use Of M tals , pg . 4fi . 
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by d l a tion, nd the ~s Ol e di til led 
1 enzoyl c l or de c e over at 110-130° C. 
~ ~e s ca g,d , and t .~ uppo c ~rbin 

bout 172 ° (48mm . ) was coll ct ed . I difted 
ceiver s er e mas c yst a l 
le - shaped. r , l O ( 48mm. ) 
low oil w. i t b rocar'IJon , 
ro!an 15 o e c ob -

J e l ~ p f o b 

c !' r , l , 
db ng 

l at e r :cecogniz 

s e ry • t 
e -r1 

27 s an ,., h owev r 
t e i.U"e d l be. '- ;-rl C0-J (JO d .. 

rrh s w _t stance ·: trea.t 12 ·1 th 9hos -
t chlor i , eco pos i n th, xcess with 
t e o 1 j_ ing sso ed n ther. l'ryo the 
t ion of thee her , er st ls of the s me structu:ce 
ting po t wee ob~a.n~ , showing t t ~ . ho·} o u 
::::, "'.. c e h d no effe , p t .. e compou c • ThJ fact 

hat thi s corn und as droea.rbon and note. cA.rbin-::>l 
the s u ':> tanti tea ,n n ttempte reel· 0tion was 

b heat! ,1g .,. th h dr odi c cid nd ed pho. phoru.s 
sealed t be a t 180° f or 2 h ours. fi:ih ls trP,' tr,1 nt ho ,r -

eve1" _ q 11.0 f e ct on h.J compou. c=: , \,hi e w ., 1 •• ov , r , cl 
1.1n ec n . osed . 

CONCLUc IONS 

Tt is possible to :J:!."'tr:P ~(; symmvtrical 
-':.. : '1".'l e l _ ropsne h-y t'"i.e :"1,,c~l- .. r f't r ~~ct on , ::i.. .... :.i-10 1 

t::1' yi .., .... ~ l s J:'.1:,ll. 
':'h . re ction betveen o ., -,, r l ch r :tde , 

be zoyl chlo :.!.c1.e, ra.ncl , fig es u.r.-. viill n t a 1 , place 1v th 
the mu t neous mi ·. nb f thes . r ., 0 .:i+, s J . .., ng :oc' ne 
a . ~, lt t r g .~t ~ 

~he h yd oc ,r n , a _ ~nzwl , ls f ormed n 
larg<" qu tie -.. .. ,n benzyl <'h o t oe c ts po m. [;n~s 1 

" uE::,CP Cl + :r.Ig = GH CE2 _,f .Cl 

,l 5CH2I gC l C 
_tis t~v contro l o 
the formv ion of tr 
t½, t.,~ turew s 
W9.'"' c a.r ut . 

g l:. o st 
.t ne time i 
s c. e, ~ f' r t e n 

1 = G c H. C. ') . C:H 
f V • e;.c ., . oYJ. 

!_Y('O . J ~ • t, i s 

, -·- "\ :;CL) 
1 ·· etermirie 

b ~ l t ,V j t.~ 
c tori to his 

t e r c y 
h ,.. r n ts 

on to ,, a 
t r . h,.. nylproo YJ.~ . 




