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mamm

1m. Mastic-Mon In. “am an awa- on the mm 61’

ownin- mm" an mm. The obj.“ of m. min an to

My “I. ”have "nativityWlfiwm of th- arcane—-

main baud u «mad ta u- mania-iodine bond. m. m

WMby varying tha ratio. at math: marina, tha flatten

that and tho mum mama. If. was found mucosa-y to human

amt manta” m surfing mums that reaction period in

and” to shun reproducible vault..-

Tb Mum mamm pupa-ad flung usual, aflzyl, mpg-owl ,

brawl, Mutyl, ”bum, an phony]. iodides. A]...Wm the

deuWanda con-amusing to tho MM ”mafia.

Th. yield. 0! mmmm and Wain: «mound. um

«tam um tha 011nm titration 9mm. The Maura mags“

ma waned for mm. to» «mm by the velar. ”thud.

th- mlyasd magnum Hagan: were Mam with both an. we M

as}... o: 1,fi-rammmpm mar emmlled condition. , chill. the 61-

owum 0mm um treated filth no no]... or 3.34me.

Wm«mm... The alcohol. produced by tho shove muons

were WW by distillation in an ems. Ix: tha manna at organe-

nmm 1M1... with 1,2..me the ldodo—Z‘vpmme WG

m an Wad, ama 1: <1me mrmdly on mm, but was



datum by dmumn with 115311 and. the iodide ion produced

m«m. w theW uthod,

In tha motion of owns-Am iodide. nth on. m1. of

1,2-opowopua, lauded-proposal 10 the min pmt, «an. the

amend decimal 1a produced to the axiom of only on. or m pamont.

Th. run of Liam-proposal ms... with tan. 0: nation. “the

mam )1.ch u of tho one” of 70-8051" at wanton tuna of on to

no boon. & longs: than or ”action gave 1m 3453M. numb only

in oh. «an of othylmmamm iodide and the summary 311513;de

10614” to: tho field decreased substantially.

when tho ratio of orgmomgnoaim iodide to 1,2agpomropm was

1:2, tho yield of 1-1odo-2-propwo1 was of tho! eras? of 954.00% at

short reaction u... (up to um. Mora) and deans-ad to 70-80% after

18 hurt. The yield. of the alcohols produced were of the order of

20-351 omopt the mo of s-butymagneum iodide wash gov. only about

8% of Laothflufiahannol.

The pmipihto proaeut before .hydrolyoio in one reaonon of

”Wu-Wo with m mice of 1,2-epoxypropana ms Mad

as. tho runn- indicated. that. the precipitate probably his a formula

«Win: to a ratio of one mole of organonagnesim iodide to two

no)... of 1,2-opommm.

I rho recolo- panama 5130!! that tho initial rooofion 1. with the

Win-iodine bond, and tho macaw with tho ”Wain bond

1. alone:- than first of the mgmaiaifiodim bond.
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INTRODUCTION



1151?mele

Thor. ha been me inter-oat in moont yum consuming the

auction ofm epoxidee with ormgmoim halide: . The results

of than “adios have been interpreted in var-ion! my. and compute

amount he- not been reached a to us nonunion of the reaction.

The oojeot or this work no to study the relative reactivity of

the «Wam- and mum-iodine bowie. The method and to

«him thin m a. “only or the rotation at ”swam iodides»

with 1,2«pozqrpropane. The products of the reaotiono wore isolated and

a noun" of tho Wale rowtidty of the two different bonds In

obtained from tho ratio of the aloe-ho]. (corresponding to ormmeum

bond chance) to 1~iodo~2~pr0pm1 («29”»me to «mm-iodine

bond clung.) . The effect. or changing condition. on m ntio of

promo: wu studied by varying the length of reaction tho, the re-

tation Wramfl, and the mount of 1,2aopoxypropano per m1. of

Grime! rugent .



HISTORICILL



HISI‘ORICFJ-

There he: boon mob controversy over the constitution of the

MM reageni in «lotion since it was first described by 61-13mm (1)

in 1900. 30th.0risnerd (2) and Bleiae (3) have shoun‘oy'enelyeio of the

routine remaining alter enporation of the other evolution that the

«motion lulide retains one molecule of other oven when dried

under rm pressure. Baoyor and Villigor (h) on 1.13 basis oi' the

above date proposed that the formula of tho Grignard reagent (should

be (A). Homer, Grigmrd (5) felt that the formulation (3) was more

noerly'oooeietono with the producte formed from eooh oonpooads when need

CaH°\o/Mgfi 03K /HgI

\ '0

9335/ I 03515.? \R

(A) (B)

in mm. Law, in 1906, Teholinzoff (6) on the basis of his.

audie- of 'diotheratee" of ioopmpylmognosium iodide prepoaod a formula,

o: type (c) . In 1921 fieieenlmimor and Casper (7) advanced the theory

cflfl'flx )433 (533050“ /R

/0\ ‘ . . fie
Cafie 130(C'H&)3 (63%)30 \X

(C) (D)

“abet the Grimm“! tangents be ooneidored not an autumn ante but u

omen» hem e “room of type (E) . Heieenmmer end Caper else



prepeeed um the reunion of albumen: Mid” proceed. by

”plume of one o: the wordinotod other group: by om compound

reacting with the woman:- halido . The inteneduto (E) {mod

£300 (3330.0318/3 (031%)29‘24 /H' (n Hedge

(c.15330’ugx‘ *9 R300" 3\11‘ be I

(E)

could then neuronge to give the magnesium Inlido salt of the product. (F) .

(snug I3! (0,3930 Joanna,-

/u3 + (Cap.) 30 a ”-3 R,

3300' \X (0335);.0 \X

(F)

The theory that. the Grimm reagent might be other than the specio-

W in :01an was tint advanced by Joliboio (8) in 1912. En had

arm that diothylnagnesimn was insoluble in other but was soluble in

an our: solution of magnesium iodide to giro 43 solution with an the

properties of ethylmagnooimn iodide. .01: the basis of this and othor data

he proposed fleet the wimerd reagent should be shown. a Rg‘dg-Hgiz. There

we ml: oontzoverey over em- tomuleuon or the Grimm reagent and

isW for debunk and Somenk (9) in 1929 to find em pmuemy

an em halogen and wt of tho magnesium oould be precipitated Im a

alum): of Grime-d reagent in eoher by the addition of 1,h~dioxeno.

flay believed on the belie o1 thie emerinent the the Grimm-d reagent

eniete in an equilibrium Mob my be tomnlened ea:



 

    

01‘

Rafis'fizla 3238 * “8'13

 

1'3 193]. Roller (10) unopened. that the moat probable equilibrim

contains no army-aim halide, 1.9.:

Rgflg-ngaz H.243 + M313

FWP work by Roller and era-workers (11) indicated that the dioxana

pmipuauon mthod m not 73114 as a mm of ”mouthing the

equilibrium present in a. (3-in reagent solution. They found that

tho diormommm content increased with 'aixo when the solution was

allow! to stand in contact with the dioxano precipitate from the

original orgmomgnoom halide solution. Tho' gomral conclusion arrived

at in flat furtlnr dispmportionation of tho prooipitato my ocoor- on

extended unmet with the. aolution.

Seblonk (12) in 1932 pmpoood the idea mm the percent 0! din-

wgmgauim and mmesim halide varies summing to the ammo

map present. mint) and Foobargfll (13) advanced tho thaw-y that

olkylumum ammo. are mainly in the tom of alkylmwuinn

«blonds, while alkylumaiuu iodides m be more in tho tom of di-

alkflumm and mounts iodide . &wwr, Kharuh and 301mm

(1h, page 105) have 11M data vision indie“. than in we nun there

in 11%).: difference between dkylmgmaiu- malaria" and allwlumaim

iodide: u for u diallqlmgmlim mum is concerned tad in other



«In m “We“: chlordane contain more: dinkylmgnooim than

do anyhow-dun iodidoo .

Anton and Barnum (15) have noted the ready mammoy or

didlqunmuim ”lotions and an mutual: great. Immhy of the

arrow" divmmaiw halide solutions. tumour, on this om

not they but than conclusion out the atom-.1 percentage of comm.

mum in «lotion is low. They further proposed that the «11111me-

bo tonulotod as follow a

2 my: (law'g-Mgrza):fiang + nga

In was smart m1 Ub’oolohdo (16) almond on theory ow. instead

of the Sohlmk ropruonhuon of the «mum present in «lotion or

on. “pronoun” of “too on! Bog-shard , it. might be better to consider

the «mum-mm u

11 M31; + 01132-132 4- inwaflfiho :n Mgla'CflaflgI'mmafifi) 30

who” a in probably too. They further picture the oomplox as muting

which can be monmtod in this mannor:

Mg“. [cm/\‘Mg/jlfiég] *mfiaflfim

I’ ‘I’ I

one of the «aunt workers to study the wtion of Mantra ro-

man on «room. am My (1?) vb mum Lea-eponymous with

Whom mun. HI mutilated that. tonal mam: produots

«old on Imam-depending on the point of cleavage of fine opoxido



ring and whether or not rearrangement occurred during the relation.

Promct Type

0‘

3131 + chosen; ————> magmas- —> 0539213333 (1)

J )- OH

I H

033mm,, ——> 08333383 (2)

0- H

——> cash-maze- ——» snags—933w (3)l 1.

0330113933... ——> coacazgmfl (h)

R

In an “tempt to prove his theory, Henry treated ”Minimum

braids with 1,2-opoaqpropano and obtained a 60% 3101:! of 2-ponoahol

(reaction two 1) . Other workers (18) have observed similar results

um other Gama mascots. Norton and hm (19) in a. similar re-

action of oflxymmosiuo bromide and 1,2-opomropans ioolstod 11% of

Maximal, whioh would result from a mutation pooh woondim to typo

(h) . more is also work by 81*.on and HoCouhz-oy (20) who report that

tho product or the reaction hooves): tabutylumosim chloride and l ,2-

opmpropsns 1s 2 ,2-dmthylo3-pontanol vhloh would result main from

a. typo (h) reaction. Tho mjorloy of the nations with 1,2-opoxyfi

pm, honour, appear to follow a typo (1) mutton path.

The loglod conclusion as to tho mom» of the rotation hosed

on tho data in the literature is that oh products formed from tho

much of spend» with Manon! myrrh: ore tho result of melam-

philio attack by a amnion on tho least magnum carbon atom. ‘



m.- probably mom otter the spend. has ooordimtad with the mag-

3901\- (27) .

“3336): 0/6,.“ 52(ch)2

(A) $22ch Q Q His-1‘15 + (0 2-3020

. man 9- A

+2.) c- caxa)

(B) lggIO' o ()(())—-—+!S-g (

9"

 

(+0 (+)C:}~ (-) (_) (+4») (MI-6’}.

.4L ; Hg—«oo—g- + x (R )-—-> X‘s-42*?

It in oloo possible to have management.

a ( )c-

Hug-o+éHH R .c~H (+)(-) .c-H

x \ :Mg-O~C(+)———> 1413.0 at

X .

auto-.14

x~Mg-o.c-R

Tho reaction is not, however, as “male on it would appur, for

mm: as Ag.» (21) hm mom that dmkylumuiun is problbly an

ounotiol mtamt. In their studio: they found that the addition of

on. .010 of oflvlnpooiu bromide to «ma» oxido an: an Mention

complex whioh m idontiool with that obtained by pacing othylm oxide

into on “but solution or ulna-in- bronido. Appanntly the first role

of othylm outdo moot. only with the nun-aim bromide present in the

hip-rd taunt to ton an addition oomph; by mm or the following

rotation:



2033538”: 3831': * (5335):“:

/o\

2 Cfiiflfi. '

|~—-—438(003135o32‘)2 * (0235) a”?!

2 too
2 1903305123:- (60%)

In ordor to obtoin my n-butyl alcohol it no masonry to heat the

nation lixtnro or oloo odd :1 oooond mole of othylooo oxide .

2 830

n—butyl alcohol

02‘

/o\

(631%)“3 * 2 033~C33———> (B‘C‘Haofi) 3M8

\ 2 ““10 % n-butyl alcohol
 

Eoth mun tad mm (21) and hasten and LW (22) have ohm-m

that tho rotation of othylaognuiun holidoo with othylom oxide ludo

to on intomdioto ooupwnd honing tho upiriool formula (mm) ,Hg from

diothylmgnooiun , or an intomdioto compound having tho miriool

formula 0.8901131 rm othylumooim halides. Both or the” int»-

nodiotoo upon Wayne give good yields of l-bntonol.

Boston and D'Arcy (23) a toll to other works" (21, 22) love

reported that tho "action of «magnum holidoo givoo u o hya-

product am mount. of autonomic. Cattle and mayday (-210 in

studying mo rmtion of n-hgtylnagnooixm bromide with othylono oxido

found that on oootoldohyoo- moan m fox-mac! upon heating the product



or the ettvleoe exldomoim bromide reaction in a m. To account

tor thin they patented thet the Bree.ca.o. ion hey, when booted, lose

3 braide ion end reerrmgo to eoetaldohvde.

Mditloul proof of tin tomtion or o oorbooyl conpound upon

mm. the addition «mu: m mum by Eaton and BoetIIiok (25),

who aloe found woo reacting ”Wei“ braid” with 1,2-uepoxyu

propose tbt ecetono m e byproduct 1n ell of file reactions.

(BrCH.CH.O~)aHg——-9——> magma + my '5 M30 + enacxaacmr

03:

However, Huston and Tiefenthol (26) found no evidence of «atom when

they treated elkylnegnoeiuo chloride: with l ,2eopoxypropeno.

mum and BMW: (23) found upon undying the reaction of my}...

mum iodidee with equinoler uncont- o£ ethylene oxide that the

roeotioo no predominately ot the allqlnomooim bond although no the

alkyl group incl-cued in complexity the ethylene lodohydrin we produced

in proportionetely loner noun“. moton end Longhn (22) found in

their otndiee that when elkylnemoim chlorideo were touted with on

equinolor amount of ethylene oxide there m e admiricont reaction at

the elkylupoeion bond which in acne can exceeded the mount of. rou-

ootlon ot the melon-chlorine bond. thatch and Agett (21), how,

found that on treating elkylnegneeim bromide: in e one to m rotio

11th ethylene oxide the indtiel reaction we predominately at the

melon-bromine bond.
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In elnoet All can when the retio of reectente use one mole of

MM fleegent to tee melee of ethylene oxide , the yields of the

alcohol and ethylene hllotvdrin were banned eppreciebly.

Eaton end Tiefenthel (26) found thet when elkylnegneaim chlorides

were treated nth 1,2.epoxypropene in equimoler quantitiee the yield of

lcohlcmzapropenol tensed tron 35-65% and the yielde of the eloctnle

varied from 0.1415. In the reection of ellqlnegneeiun bronidee with“ an

equinoler mot or 1,2wepoxypropene, meton and Boetuick (25) round

thlt the l-hrouo-aopropanol we produced in yields of 50-67% while the

yielde or the eloohole reused from 14-13%. The meet etriking thing

apparent when cunning the yielde m the much larger over-ell yields

or eloohole out the elkylnemeeiun chloridee. In all once the addition

of two Iolee of oponde to one mole of ellqlnegneeim halide inoroeeed

the yielde of both l-helo-aopncpenol and the eloohole appreciably.

Votie end comm-e (28) hm etudied the relative relativity of

use ellqlnegneeim halides by allowing them to react with l-hexyno and

securing the volue of olkene evolved.

C‘chz-ca + mg...x————ec‘hac~=-cugx + RH (gas)

They tound that methylnemeeiu iodide end nethgrlugneeiun bromide are

of About the em order of reactivity while methyl-omens chloride

mote el-oet three time ee feet, The one other of reactivity holds

for the ethylnegneeiun holidee except that ettvlnegneeimn chloride reecto

only We ee feet no the other two (lee teble below) . Thie would one

to indicete tht the elhyllegneeiu chloridee ehould give better yielde



o: eleohcle tln the ottnr eliqlnaneeiu helidee. end, in general,

thie ie two, One would also emot that the yielde of alcohols from

the reaction of alkyhnagnesimbromides end dlqmgmeim iodidee

would he or them area:- or mom.

Table (Referehoe 282

 

Relative

Rug! thivity

03,1461 . 6

611314gBr ,6

03;,th 16

533::ng 71

C aflgflgBr 100

cause: , - 155

In summing the reaction of alkyl iodidoe with meeium in other

Oldhen end U‘bbolohdo (29) noted that organic iodides are cepahle of

mting to give various products .

(1)311 + Pig—4mm]:

(2)231 e Mg—efla' 4- 3313

(3) 2R1 + Fig—aim 4» RE 4- MgIa

The «there one to tho omclueion that reactions (2) and (3) are side

”octane which occur more readily with orgonoiodidee than with any

other halide end that one mt‘oe very careful to have an emcee of

magnum meant in the mention at all times.

Later, Rookie and Ubbclchdc (30) studied the reaction of methyl

iodide with new-ion and tom the following roantione occurring.



2C331 +33 +(C‘H5)30——+C3H. + MgIa'(C.Ha)3O

20331 + M3 $11313 + 2GB}- 

03,- + Et,O————-> 2cm + caacm + can.

Thy a1» taund that the following reactions occur in the presence or

1mm.

ZCHaHSI “ Iz _—" Cch * “312

It 1. 3100 van Emm thnt appreciable quantities of biphanyl are pro-

ducal 1:: tbs puptration of phonylmmaim mm". The rotation to

give biph-nyl pnmflsly gees by a free radical Muslim (11;, page 59) .



MATERIALS



13

MKTERIJKLS

Lows-opus (3.33. 33-3132). Dov Chemical Company. Used without

further purflioation.

Alivl Iodidea.

Hothyl , Ethyl , n-Propyl , na-Butyl , o-Butyl Iodide: . Eutmn white

label produota.

1~Propy1 and Phony]. Iodidaa. Colmabia Organic Chemicals Com.

Dried over anhydrous sodium or magnesium sulfate , mdutinod, and

flared our freshly acrapod capper who.

Joachim iodide. Mfl’ Analyzed Reagent.

Hague-1m Tut-aim. Merck and Gompany. Mainly for Menard rotations.

Anhydrou- Methyl Etm . Dried over sodium ribbon for at least om week.

Dionne. Purified according to directions of Finer (11h) .

mam WMd.g c. P.

fidim sulfate. tame“.

Woman sulfate. Anhydrous.

Solutions:

311‘"! mm“ . animate]: 0.1 N. Prepared from Balmn'

Analytical made var nitrate .

Potassium Thioomto. Approximately 0.1 N. Standordizod

mutant tin mm nitrate solution.

Sodim Wanda . Approximate” 0 .1 B . standardigod against

potassium «1d ohms-late (Balm-3' Analytical Grade .

Sulfuric Acid . ipproximtoly 0 .1 N. Standudiaed against the

sodium Worms solution.



1b

 

Fifty arm (2.1 a.) of main taming. mo placed in a dry,

two liter, tin-«oncckcd round bottomed flack which was fitted with a

mercury tooled otirmr, a Ibuhhorg dropping tunnel, and a Gram

(gm-:1) comm. The condenser and droppm m1 were new: with

drying tubal fillcd with a fixture of «him chloride and am limo.

Tho flu-k was swept with “water ma“ nitrogen dried by bubbling

W concoututcd sulfuric acid. The flak was placed in a container

no that extol-ml cooling could be mum it doth-ed.

On. Wed milliliters of anhydrous ethyl other and five to ten

arm a: the organic iodide mo addod to start tho reaction. Than

five hundred milliliter: of animirouc ethyl eta-r no added to the

fluk- uti tho ruminant of the two moles of organic iodide no fixed

with than hmxdr‘cd milliliters of Anhydrcuo other and aided it tho rate

a: one to two drops per second thmugh tho drooping m1. In most

om: external cooling in nut! in occur to prevent tco vigorous unu-

ing and the to out don the tm‘ masonry for caution. The- now

ally]. iodides Ind phony]. iodidn m added Int tin rats of two to three

drops par mend with the «condom alloy]. iodides were added ct tho

rate or about can drop poo ”condo Attor addition was combats, stirring

m continuod for an hour and than the MM "agent was canned
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«comm; to the procedure dcecribcd in (II) and then allotted to react

81th 11,2me imodiatoly. Allowing the Brigham reagent to

am overnight did not appreciably increase the yiclds.

II. M of the Grim“ Regent

The Original regent wee Mien-rod through a glut tube fitted

eith e glueml filter by mm of nitrogen present-o into a graduated »

tiling cylinder which had been fitted with an inlet tube, a safety tfle,

and an outlet tube reacting to the bottom of the cylinder. The value

er the «lotion m mound and a one milliliter aliquot me am and

canned by the cum procedure (31) using phenolphthelein u the

indicator. Author one 11111111th ILliquot was taken and analysed for

iodide by the Volhm nethod (32) . my ether eolction o: the Grimm

‘ fluent me then divided in such a any that from one-third to one-hut

ecle of tor-Wan iodide we. placed in each reaction the]: and

then each portion we treated with either one or We mole-ecuivclenta

or 1,2oepomropm .

The volume or the flatworm: solution remaining after

precipitation of “main iodide and comment! iodiée with

Liz-diam a: measured up deecrihed in (III-G). I; one milliliter

aliquot use than anti enthused by the Man: madam. The other eolu-

tion of Mammalian me then divided into two equal portions and

«oh portion on treated with two mole-equivalents o: 1,2-epoxyprcpmo .

For yields of omens iodides and 411”an com

pond- eee Table I.
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A. Baum of one mole of Mam-d reagent with one mole of 1,2uopoxy»

propane.

About one-thud of e mole of the MM Regent (honed on tin

mm ammo) mmmwm or nitrogen mum to a

m one-«11m, three—meow, m bottomed nun: which had been swept

with on nitrogen. The {leak on fitted with an mm (bulb) Wanner,

aW mled etirrer, em a. dropping tunnel. A thermometer in

«upended through the condenser by mane of e oiohm wire no that the

bulb of the thermometer m covered by the. Iolution in the flock.

em: up «new and drawing m1 were fitted with drying om.

tilledeith a. fixture oi‘ eeloim chloride and sedan-lime to protect the

when rm: both «in vapor and em dioxide. The mount of 1,2.

Wnecessary to react with the mat of iodide ion titrated

intlnGrimz-dremtinaeohpermle mtiommighedoutm

lined with an equal volm at We other. The revolting solution

m then added to the Mme-d reagent. The reaction temperature we

Wet ifs. by external cooling we the reaction was etirred

namely Wt, the 0mm motion time “ml-Wu mar addition

of the cyanide we completed (usually was minutoe) , the reaction

mmmaintained at the desired «mature by pleoing the {leak

in . meant mum «to: hath (mtrolled to 3.1%.) and stirring

we continued fat the aeration of the mention.

it the end oi’ the ”notion period, the rotation mixture m hydro»

:1de by 41-min addition or e unturned ”lotion or main: ioéide .



1.7

wooedmliosbyeeene or eeioe hethmrouno toheneeeemy.

Pro?- !oe-ty to sixty milliliters of mine iodide eolutioh were

required to owe onplete preoipitetioo of the nemeeim eel“ em

leave a o1“: ether ”lotion. It we usually neeeuery to etir the

nation mean 539!- vicovonely during woven-in in order to get a

moth deoonpoeitio‘n. The clear ether eolution m decanted from the

precipitate and the precipitate was mixed with tour portions of other.

Voter m then added to the preoipitete until it an e puty one: end

thin pate no emted onoe with other.

The combined other ”lotion of organic reaction produote m then

dried omWe «dim wrote. The other we moved by dietillo

more theme on 18' Vim calm until the Wrote” a: the gm

had ueohed about 50°C . (The omtul control a: pot mum. m

menu-y to prevent deomoeitioo or reaction products.)

The residue running otter moon]. of the other we placed in a

five hundred milliliter, threewneolmd, roundabottoned (leek equipped

with bulb condone” and e glycerol sealed etirrer. Slightly more than

the Mounted mount (hand on the mount of iodide present) of ”dim

hydroxide pellets we added and the mixture was stirred for fifteen

minutes, during WWI: time is demo pmoipitete of sodium iodide M

unelly appeared. sixty to eeventy millilitere of water were mm in

portions , end the neulteat eixture m "fiend for five to six hours

in order to convert the barb-ammo). meant into propylene ‘ oxide

a: ”dim iodide . Stirring wee oontinueue during both the period of

edditionend thepmdofnflux. ‘Phe nutiohmmmdlouedto
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oool ie no. cementum, the were are «matted, and the voter

ieyer we «treated with other. The combined other portions were dried

over «hadron ”dim mm. The water layer which contained the

eediu iodide produced in the motion we: boiled to expel any die‘eolvcd

orcenic utorial and diluted to tire hundred milliliiere . In order to

«W the yield of luiodo~2~pr0pano1, a two milliliter aliquot of

the solution we: analyzed for iodide ion by the Voltxerd procedure .

The other on Wed from the driotl mixoure of organic products

by dietilhtion through an 18" “gram: calm, etopping the animation .

when the pot temperature had reached 50°C.. The midue m then rm,»

tiom‘bed through eithr an 8.0 inch helix poem column or a 9.0 inch

Vim column fitted with a. mu reflux, pertiel taboo” typo head.

has we applied to all dietillntione and reactions by Gian-col aunties.

After the initial fractionation, all sailor me we combined and

rotmtioneted before my “tempt as made to determine the physical

commie and misc derinti‘roe. For yields coo Table V.

Boeidoe lniooo-n'bpropmol and the alcohols , We]. lay-promote

were iooluod from the roastion mixture. Those identified are listed

in Table II.

 

m: In'ordcr to determine the importance of - . g all 01' the oxygen

from tho reaction the}: it me oooiood to set up dontioal reaction: as

described above—osmopt that com flank was flushed with dry nitrogen

while the second m flushed with dry air. Omaha: mole of ethylmgnee»

1m iodide we: placed in each flask and owed to react. with one mole oi‘

1,2uepomropane for 18 hours under the conditions described above". Upon

working up the reaction mixtmro it we found that the yield of bio-denim

propenol from the rosetion cmiod out under nitrogen we 68% while the

yield of 2~pentano1 me" 28$. The yield of lwiodo-zmropanol from the

mutation corriod out under dry air we 65% and the yield of 2-pont.mo1

m 27%. The“ results vould econ to indicate that. tin pmeenoe of oxygen

bed very little effect on the course or the reaction.
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B. Rotation of one male of Grignard reagent with two males of

13-090mm.

The undoubted meant (in a ratio of two no}... of tho opezido to

one o: the Grimm reagent) or Lamp»: 1:: ethor m added to

tho Grimm-d reagent «I described in prom (Ind) . The addition

«all: took wont thirty minutes. After addition the reaction was

plane! in 3 amount mum-s bath maintained at 15°C .3106. at!

am tm‘oughout the owns a! the reaction. The nation was usually

characterized by a white pnoipitate which home more dam Ml the

rotation promoted. and in ma cases actually betas a gel wMeh was

very hard to stir.

Tho muons were many set up in o aortas of five and at the

definite tine inns-vols one a: the the ”notions m prone-ad as

follow- .w The mtien mixture no hydrous“! vith uvoaty to ninety

milliliters of «touted mum 19:11:13, The hydrolysed venetian no

then manned as douribad in (III-mt) . For yields nae Table VI.

Besides lawman-prowl and the .10th «wool bwmduou were

“eluted from the reaction fixture . 2m» Montana as listed in

fable II .

C. . The preparation of Mallqumagnosimn and diarylmame311m from tho

comapcmding Gama roogento (10) .

About one mole of Grigmd reagent was plum in a dry om liter,

three-name, round bottmd flock wider. had bun swept with dry nitrogen

and not up no (inscribed in (III-at) . Approximately m to three teams

male in omen o! the caleulntod meant 6! av 1 Audion-m (on a mole
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per mole beds) was diluted with about one handrod milliliters of

alum: ethyl other and added dropwiog so that o gentle reflux m

unstained. Stirring as continuous daring addition and m motioned

for 8-12 hour. after addition no amploto . Then the thick solution

was transferred by new of nitrogen pressure to 250 m1. centrifuge

bottles, stopper-ad tightly, and centrifuged at IMO-1500 mp.31. for

fifteen to twenty minutes. The clear supernatant @1513? solution was

Matted by nitrogen pressure to the mixing cylinder doooribed in

(II) and tho'wlm was mesa-mod. One milliliter aliquots Hora analyzed

by tho 611mm prooedaro using phemlphthaloin as the indicator.

D, The rgaotion of diorganomgzosimn compounds with 1,2oepomropano.

The gapornatant other ”lotion (oootaining for the moat port

diorgamgnegiam cmpouncio) m then transferred by mom of utmgon

prooaaro to a one liter, tires-mocked, round bottomed flask oat up as

in (11121-3) . The calculated quantity of 1,e-opoxypropam m dissolvod

in an equal volume of “mamas other and added dropwioo with stirring

at 15°C. (maintained by cooling in an ioo bath) . Addition usually was

completed in about ten minatoo. Tho reaction flak m thou plaood in

a constant temporataro water bath maintained as in (III-.3) and stirred

anti]. tho test with Mahler’s kotone (his?) was negative, by wMoh time

the solution tad become milky. In 3.11 canon another tailor reaction

was mama to run at least We as long in order to see if aw

approoiablo increase in yield of the alcohol was obtained .



21

The hydrolysis of the reaction mixture was carried out as duoribod

in (III-A) with about 25-35 321. or the saturated ammonium iodide solac-

tion being and. The Women! mixture was worked up, dried over

13W“! sodium sulfate and tractiomtod as described in (mg).

for ”stats m Table VI.

IV. Pro oration of 1-iodo-2~ 1 from 1 2 one and H elm:

Tofiao Ethan“. - '

A. Preparation of ammonium iodide in othoz' (16).

Thirteen we {0.53 n.) of magnesium were placed in a dry one

liter, moeanooleod, round bottomed flank wept 'with dry nitrogan and

equipped with condemn, glyogrol sealed stirrer and dropping formal.

About the arms or iodine was dissolved in 50 m1. of other and slowly

aided to the uagmsiam with vigorous stirring. The reaction was often

difficult to start, but once started it was necessary to keep the

initial amount or iodine low in order to prevent too vigorous a reaction

from taking place. It was found boat to have an ion both may to oool

the flask rapidly if neceamy. Once the mention had started 1450 n11.

of anhydrous other was added and the dropping tunnel was ropioood by a

powder addition tunnel. The remainder oi‘ the iodine to males 0.5 mole

m added slowly by means of the powder fumol while stirring the re.

action mixture rigorously. It mg necessary to cool the flock intor~

nittontly to prevent the other solvent from refluxing too vigorously.

Addition was usually completed in about two tours. Stirring was con-

timed for about om hoar- dnd the reoction night“ was allowed to stand

overnight.
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B , Preparation of 1~1odo~2~propmo1 .

Tho mum iodide ethomto (0.5 m.) was transferred by means or

nitrogen pressure to a dry nitrogen-swept one liter, three-mom , room

bottomed flask equipped as in (III-s1) and one 15016158,,0 g.) of 1,2-

epomrcvpane in one mndrod millilitors of Wrong other was added

ovor a period of one hour with stirring. A dense white precipitate

formed as the oxide was added. The reoctioh was placed in a constant

imperaturo water bath maintained at 1531°c . and stirred for twentybzfour

Mrs at that twporaturo . The maotion was madrolyoed as in (III-is.)

using about eighty to ninety milliliters of the saturated monim .

iodide solution, which oomplotoly precipitated the megmslm salts.

The othar aolution of organic reaction products (mainly 1~1odo~2~propmo1)

on dried over anhydrous sodium sulfate and the other no removed by

distillation. The amount of 1-iocto-2-pr0pano1 pronont in. that residue

was than determined by mono of the method discussed in the following

section,

C. Tho physical properties and that method of determination of yields of

1~1odo-2-propanol .

It was found thlt the l-viodo-prropmol was difficult to diam

since a large portion of tho l-iodo-prropaml decomposed during distill-

atioo. Therefore instead of isolating the 1-iodo»2-propamol a method

of analysis which would mm datomination of all the 1~10do-2—propano1

pro-cent in the reaction mixturo m needed, 31m: tho 311mm decompo-

sition procedure bu boon show to be an acceptable method for determina-

tion or l-iodoneapmpaml it was decided to on it as the method for
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dot-mun; the fidd a: on. wood; ummuy, on hydrolyzed

«actionmm wound «cording to tho procedure duel-lbw in

(ma, page17) and the yield of laiodan-propanol 1m detonated by

mm or dbl: demolition and than» 0! tbs iodide ion vhloh mm

W. this no dam by new of tho Velma procedure a in

(mus, M18) .

Tho um yield of huh-Ewe}. I’m the reaction of mama-

fun mam. with two moles of 1,2oopomropm m of tho order of 75-83%

band on th- munt ”iodine and inWmumum iodide.

A gummy or lama-2.19m}. m waned (h1~h3°c . at 3 m .)

and tho physiod proportion were detemimd.

Refractive Index Beauty

Fwd ' Lit. Found Lit.

n§°:1.5hsa (533: 1.9359 (13": 1.8999

“foam ng". 1.5365

Tho molecular mxmuon at 30°C. an ammo and round to be 30.19

(«wan mm). m valuou sound tox- both the refractive index and

density remind constant upon repeated distillation of the comma .

In order to determine the purity of the lame-9mm the

percent iodine In dot-mined by both alkali onion and Parr bomb

mm. Both mthods gave the mo results.

 

1-1oao~a-prom1s cum” 68.2% I; Found: 67.9% I.
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The precipitate pmont baton W11“. in the mutton a:

W iodide int): two ”In or 1,2-cpomrapm m analysed by the

procedure in (V).

Odom. for (0311.01) .313: 6.19%! Mg; 611.38% I.

Found: 6.115 Mg: 62.03! I.-

D. Attmta to prepare Mutt”. of luiodo-ZoprOP-mol.

An :ttupt m lid. to prepare the 3,5—din1trobmontn of blade-2-

prop-null according to u» procedure daemon 1n (Vic-A). m mm

mun (om vith midino and one without) wood to produce .. dorlutin

Mob could be "amt-111206 to a constant melting point. A. third

trial «I nude using the procedure doooflbod by Stuart and Vandovwlrf

(:5). m: procedure a.» tmod to m. a. pure oer-anon. A North

mu mm using the phonon" described in (v1.4) with the onoption

that no pyridine no used and the reaction was heated only contain!

hour‘- rm 11; um moved to mm overnight. no: procedure gave 3

«Plants which, sitar recrystallisation? to a constant melting point,

squad ot 83 5‘81: .000 . An analyti- of this derivative resulted in the

following nines.

3 ,S-dinitrobmoates

Unmet!!! lemma-prowl l-ohlorocznpmpanol

S found 5 odo'd. % calo‘d.

c . a1.73 31.55 u1.6s
H 3.18 ?.38 3 .12

N 9.11? 7.38 9.70

Halogen 12.19 33.35 % I 12.28 t 01
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‘1‘!» don-inn" can a padfive qualitative test for ahiwim and

a mgatin tut (or name.

From th mini. and tho Minn" mm 1% is evident that

We»: «:3th nomad during no reaction or the 3,5-dinitmbcmoy'1

shim-id. with 1.1“”sz. It in interesting that the uniting

points of thn 3 ,S-dinitmbemutoa at biotic-26mm]. and immora-

anmpanol have been reported an lacing very nearly the me “6).

in Amt. mm toW tho phony). urea-mun o: inimwzn

mm). according to the prooodm described by mum (33) . The

roman:Wm a viscous oil which refund to crystalline.

In a. further effort to prepare a derivative of the biode-

20mm). an Ottflpt m undo to prepare the OQ-naphthyl urethane

according to up procedure momma in Muir: (33) . m prams

uniting from in: reaction as recrystallized from 11min until a.

constant uniting point. no obtained. The melting point of this

derivative was 131.8~132.9°c.

okfinaphttwlurethane

% cula'd. % found

c h7.50 hem

H 3 ‘97 h .12

N 3.9h 3.87

I 35.60 3!»?!



26

  
v. 1. of the Proci mm Pomd . '

Gr rd 0 out _.’. Twono co ram 2

The rmfiion mixture watching one mole of ormomgcuiua iodidc

and two moles of 1,2ocpomropm m flit-rod at. 15°C. until tho mm

 

can a captive out with fiichlcr'c Was. The precipitate was thou

concc’ooé on a mug-ca :15” filter mm). (the precipitate no toned

«or into tho tunnel through a. zinc tuba by com or nitrogen prom").

Tho precipitate m quickly freed from no“ of tho cum. by new of an

“pint”; won placed in cm «docum- and, in order tom

tho but traces of other, was dried at 20 III. for czar-halt hour and than

driodcth,tox-anotbrm1hour. .

Tho dry precipitate was Almond for magnesium by 1mm; wished

nlplu to mom oxide . The prcoipitcto m .1» nuance! for iodine

by the man decomposition prooodm uni Volhard titration o: the iodide

present in an aliquot. Some precipitates ohouod a tendency to ignite

if exposed to the Air for periods longer than rm minutes; Micu‘iu-ly

m pmcipihtoc derived from the methyl and ottwl reagent- .

Therefore , it was masonry to mom rapid weighingo on than announces .

For rend“ soc Tobin VII.

VI. Determination of a Hus Balms E tho Reaction of n-Promom

. fl9"'j‘r°“ a: v

    

A. Reaction of one mole of mpropymmcim iodide with one mole of

1,2ucpcmropm.

Th. vocation I“ not up u in (III-oi) with the exception this a.

trap inn-rad in i 1327 Icooiccpropyl alcohol mixture on connected to
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the condenser ia oroor to collect any gases swim during the course

or the ruction cod during ham-chain. The reaction m omiod out

at 153190. for 21; hour- cnd Wlmd by addition or ice cold 25%

mitotic acid dropuicc (80 m1.) until all the “motion colts hid pro-

cipitatod. (Scum-1c acid m and to avoid addition of iodine to the

nation mixture.)

' Tho mtioc on than wot-land up as ascribed in (I‘LL-xi) with the

cmcption ms the pmipioctcd ammonium «it. wore dissolved in mid

and titrated tor iodine ion by tho '10in method. Tho other Minot

m rmwd lad titrated for opoxido mm by tho method list“ in

mam Quantiuoivcmc m: Via Mating any: (£13). The

and“ are listed in table VIII.

B. {inaction of on mole of n-pmpylmagzoaium iodide with two moles of

1.2«pomropm.

The reaction flak was set up as dcmribed in (Vila-i) and tho roe

action was allowed to proceed in tho mnnor described in (III-B) with

tho conception that the relation was hydrolyzed and worked up as described

in (“IL-i). The renal“ m lined in Table 11.

VII. Pmpmtim of Dog-inure:

A, 3 ,5-Diniircoomoam (33 .310 .

Dumper“ “to alcoholvu phoodinadry tonal. room

bottomed flank and to it no mm about one gnu of 3,5adinitrobomoy1

chloridc and m mm. or anhydrous pyridine. The mm: on rum

with a null reflux condom»:- looooly otoppcrcd to prevent moisture
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from entering the flask and han’md on the steam bath. for one to two

hours.

The venetianW was rammed from tha steam bath and wound

to 0901, 31’th which 11‘. was poured into- watar in order to hydrolyze any

excess acid gramme. The mtomrganic mixture ma extracted with

ether and the water layu- m «awarded. The aux-r ax’amt no wind

also with five percent sulfuric acid , W100 with ten pox-cant ”411m

«Manna caution , and one: with water . Then tha ather m evaporated

and tho team was dissolved in hexane . The resulting aolu’aian was

domlorlsad by boiling mm Marita and the Horn "was renown: by rum-

tiara. The 3,5-dmltrobenaoatel Hera allowd to cmtalliu at room

mental—‘9 and than recrystallized from ham to a constant melting

point.

B. Phenylmthnm

The phenylmthmo of loptmzayl-E—propanol in prepared awarding

to the prooodure described in McElvain's maotarintioq o: Carma

W: (33)-

VIII . eggElation of fields

The alcohol was isolatad by :mmmuon (III-11, page 1.8) . The

per-amt yield of each wow). I!» Mainland by taking tbs raw or the

mole: of alcohol produocd to the males 9: organic radical patent in

mm mm9W meant. ‘
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The yield. of l-iodo-Z-propanol Ion download by 11131an

damnation and tits-tum of the iodide ion produced wins the Volhu'd

method . Tho promo yield of lalodo-Z-propml m calculated by um;

tb' noun or the uolu of iodide ion round to tho ml» of iodide ion

found in the mooted Grimm moot.

Yields of lwiom~propaaol taro reproducible to within three

percent or loan oxoopt in tho cue-s of the methyl and o-botyl mm

which our. reproducible to within about four poroont. At longer no-

aouon periods tho yloldo were mount loot roprodnolblo than to

obmr rotation periods. Yields» of the alcohols more reproducible to

«mm: m to three pox-cont. in no“ cocoon-hora again depending on the

Grimm-d mo. Tho yields of the 810013319 from the methyl and ethyl

MW were reproducible to tho extent of about tin-ea to five

percent.



TABLES MD FIGURES



TABLE I

ms or mm) mmms1 m moamumm' amino

 

 

um Ma. ’33?” 3323‘ ”$3?“

Homl 100 100 18.3

W 96-97 100 h? .5

mm”). 93 100 61:.3

1~Pr0pyl 73-379 100 1:8 .0

WV). 90-91: 100 M .5

o-Botyl 68-75 100 50 .6

PW]. 911—91: 99 73.6

._._.. _._.__ A M-

‘ Calculator» bond on mat of organic We used.

2 Calculation. band on amount of olkylunumn iodide and.



TEE EMT!“ a H L .. 5

31

TABLEII

 

-:~m morons m3 1,2-EPOIIPROPAIIE

(Br-product: Ieoletod rm the Reaction)

 

A A“.

—.-.— M

An. , 4 LL

 

mmmom ammmw

mum mm,1‘ 1mm!- alcohol:

Ethyl Acetone , loamy). alcohol

n-Pmpyl Acetone, WNW]. alcohol, my]. eloohol,"

n-proyyl iodide, impropyl iodide U)

lampyl mm, leoprOpyl alcolnl, ”apropfil 19am"

n-Bntyl loomI 100ny alcohol (We) , nabutyl

. eloohol

mm Acetone, s-outgl maids,“ o—butyl alcohol“

Phony].

"—

* Idanunod by mean of 2 ,badinitmphonyl hydruone.

Acetone , benzene ,3 diphewl‘

'1 Identified by mom or 3,5—din1trobemoato .

i Identified by men- ot boiling points end refractive index.

O Identified by means of boiling point. and melting point.

Trance of maturation were found in all roaoflow: and were

outed for with bromine 1n oerbon utreohlorldo.
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Vfif' w 4}t* N L r , ~— fiw -W ~ w~< «4 ;__ . ~a=

Condition. Conmned' Conditions Not Contmlled’

Bounce mm o ‘ «0

fly: w w _ A x:

o 9&5 ' 11.0 8? .0 9 .9

1/h hr 100.0 11.9 100.0 12.1

3/}; m- 98.7 16.3 88.0 12 .1

3 m 86.1: 22.9 73.0 ll»?

18 hrs 70.7 33.0 68.0 32.h

‘ One mole of ethylnegneeim iodide end We melee of 1 ,promrepene.

5 Constant tuperetm (15°C .) and stirring threugheut m mention

period.

' Allowed to em one hour efter additien of epoxide, then stand et

rem tapereture throughout the rent of the madman period.
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One Hole o—l’repyhemeiu Iodide end One dole 1,2—epexfpropeee

 

 

  

 

   

 

I'eieoounb For A Yogi“: T. ‘ e V “a. w

1. n-Prepyl Md. 26.h g. Iodine zneueeim alto)

o. 76.5 g. Iodine 38.0 5. 166m lama-WWW)

b. 216.2 g. n-Propyl Reeid'oe 17.0 g. Mpene (twee or propeoe)

2. 35.1! s. Maids 29.0 x. B‘poxide (laiodo-a-wopenel)

22 .3 5. Organic Residue

135.8 a. Total 132.7 5. Tom

To 17%]. Renown-y: eboot 97%

kw * W Broom or 953m Residue (lo Clear Cut {ML M

_ n,r,°c, we 6 w _ mum. momma

501-78 7.0 L3. Antone,1 motel-nee ,' We of ,mm’

7845 6.85 g. Mmpym deem,‘ inn-prom). 1.6186(1)“:

85.98 h .6513. when]. eloobol,‘ abutment”,' owpropyl iodide“

98.135 0.50 3'. We of iodine

1.25.136 ’ 1.10 g. flammal,‘ firm of iodine

to no 2 m

" Identified by some of the 2 I,h~dinitropbonylbydruono ,

3 Tested for by «one or bromine in carbon betreehloride .

3 footed for by meme of: the Boilebein beet.

‘ Identified by name of one 3 ,Scdinitrebenzoete.

O Identified by me at boiling point and attentive index.
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RESULT-8 or no: 861.6808

One Role of n-Propwlnegneedm Iodide end Too 18qu ot Law

_.. A L

A “ _ w r 1 p.— 1.-

So Account For tong f +— M - __

1. n-Propyl Iodide ‘ 7

a. 76.2 ;. Iodine 12.1 g. Iodine moon» and

183.6 g. Iodine (ll-iodo-auprepml)

b. 214.2 3. W1 2.0 g. Prepene

residue

2. 67.8 a.W 116.}: I. We (om-mud epoxide £31323

25.7 s. W60 (him-prowl)

50.05 8. Ore-Ania Ream»

168.2 g. Total 1h?.85 3. Tom

rug Roomy; ebontjd}

Memo: 0. zo Roddy: . , _..

  

 

 

ogfc . Mat ._ M moon. Constituents

50-60 13.1 g. Acetono,’ nneaturatoe, trace of iodine’

30-85 2.85 g. ioPropyl alcohol,‘ iopmpyl iodide“(7)5

85-100 5.6 g. n-Propyl alcohol,’6 nvpropyl iodide“

100.12? 3.6 g. traces of Q-Inmnole and iodine"

127432 1.7 g. 2-hoxeno1,4 trace of iodine (7)

4-1162 13.1 g. 2-hour»).

24% 1:2 ,0 g. moburobu , trues of iodine

new! 1.7 g. treoo of iodine

“fondue E:.0 g. tor
._ 5‘

 

_‘ Identified by means of the 2 ,h-dinitrophenynwdreeone .

3 rooted for by name or bromine in carbon tetraehloride.

e Teeted for by means of the Beiletoin boot.

4 Identified by means of the 3 ,S-dinitnobemoateo.

e Identified by none of the boiling point end refractive index.



TABLE I

PfiSIGAL CONSTAITS W In moms

WA—A— A .._

.7. fi

  

Alcohol n.P.’°c. n33 Reterenoe

w (it: 1 Pressure) * . -fi

2m}. 97-99 1.3937 .33 ,1“ .38

brawl 117-419 1.1961: 3336,19

z-llennol 137-139 1.6152 26.37

Mica-pontoon 128-130 1 .hlSh ‘ 26,38

nun-puma 157-159 1.8225 26,37,39

baseman-hem 151453 1.6287 26.60

1»?heny1~2-propano1 211-»2114 1.3294 36

* m boiling pom. max-mud.

All boiling points agreed with the nines reported in the

literature to within one to two degrees.



TABLE XI

DMATIVES C? rm moms

w ____L_

, WV , v ‘ a ‘ . 7w .» w.— a

_._._ r ‘ . , __ ' , -1 _..

 

 

 

Aloahnl Borivntawni igaggins POinfizgi: Bathr§5nu

2m}. 3,S-dinitrobmoate 75-76 76 33 .35

3mm 3.5-d1n1WMmate 60.5~61.5 62 33,26,39

2.39m 35—d1Mtrobmn'he 37.5-68.0 38 26,141

hmtm-z-pontaml JMmmMmto 62.5-63.5 rah-65 26,33,131

Zbfibpfiamol, 3,5-dinifirfib0naonte h8.8~h9.5 h? 33.3?

halofiWl-desml 3,S-thr-vbamah 50.51 50-51 ho

1¢mzawm1 Phonylurethane 87.8—88.2 88.2-88.8 36

An— A fl. _.._.4_

w... ‘v— r w . "—1.7 r . vw v—v

' All mung points: max-mud.
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when mania hand” are mud to room: with momentum in the

presence of other, on cosmonaut mm- (Grimm! fluent) in the

produot. a nmy o: the literature (1h, pm 32) bu am am, in

general, the MM reagent- doriud rm arsenic chloride. or. pro-

duced to better yield: than those derived from organic bromide- , while

organic iodide: give the poorest yield of Grimm reagent. In the

We of om work it he been found that, 1: they were properly

purified, the organic iodide: gave me! yield- of orgwaim

iodides (Table I). Only in the cm of 1W1 as! o-butyl MM

reagents we tho yield below 901. The yield or mm (mm name)

no found to be 1001 tor all om: concept. the phonylugnouu iodide

and in one one u no 99%. This indicated we even 11 prt or the

MM reagent decomposed the halogen mined in the ionic tom

promobly u umotm iodide.

The yields of Momma-1m oomponmlo remaining in solution

otter the preoiyitauon of the «Woman iodide and :3de

10:11.60 are noted in Table I. It is felt. that. the yields listed are

prom): not Na lam poulble “no. both the temperature of the

reaction mixture and the use of digestion of the precipitant: with the

othor lolution hm been reported to afloat u. yield a: diam-mo

magnum. commando (see MSIORICAL, page u). so attempt me made to
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rind ihe optin- «edition for the amnion of the diet-Wynn

We from on. menu iodide em! ”swam iodide.

In order to etudy the etteot of own on the dome of the rev-

eoiion of «swam: iodidee m different portion- of ethyl-

lune-inn iodide (0.5 mole eeoh) were oaoeed to react vie}: one mole of

1,2-epoxapropene3 one under a dry nitrogen emephere end the other under

en emephere or dry eir. lo eiuitiom ditterenoee in yielde of

either lama-meow]. or 2-minute]. were found. Ibis would eeee so

iodioete thee oxygen doee not etteot the omen or the reaction Mind.

In “tidying the reaction of “WI-emails! iodide with 1,2-vepozr

pupae the initial reaction were stirred for one hour after eddiiion

ottheepoxide,endthonellovedooeundetmtaperemreforthe

duration or the reaction period . 2» promote isolated were lam-v

2w, Zwtml, end «eel-d byproduct. (eee Teble II) .

when the resection more or etlwhemeeiwl iodide mag-epoxy—

propane m nix-red oontimouely during the omee of the reeotion and

me the "notion wee maintained at e oonetmt «apex-um or 15"; . ,

there wee e definite decrease in the qt‘len‘tiuefl~ and number! of by»

produooe . only traces of eoetone and ieopl-Opyl eloohol were rm ad

the low boiling {ration (below the boiling point or 2-penteno1) no in

ma eubetentieny "mm in volme . Poeeibly winning the

Watm a 15°C. elm down the decompoeitien or on. iodolydrin

intemedietee preeent. It. ie eleo pouible that oontimloue etirring

w prevent l'11:». upon" and loos). action widoh could reeult in doome-

eition of the intemdiefiee end polnometiom of 1‘,2-epoxypropane
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initiated by cations formed according to the following reaction scheme.

CH3 9H3 933 (4" g.)

(Eastman ———>ICH,CH-O-Hg-O-CH—CH3 + I

Cf? on, C83

ICHJJ + on; <——— ICHfiH-Oflgm + docs-03.“)

i0 cu,

ICE-CH—CH, + I!" onions 6— l-D-C-CH,

(9)

Trace or polynore were obeerwed when the reactione were moved

to stead at room tonpemture. Ieoprcpyl alcohol could be formed in

the reeotion by reduction or the acetone by hydrogen, hydrogen iodide,

or colloidal negneeim e11 of which are undoubtedly present in the

W reagent. Alec it could conceivably be produced tron the 10:10--

limb-in intermediate by reduction.

Qaa 0H

(19330504353 l) are ' amass,

In all of the reactions of «concatenation iodides with 1,2-epoawprcpenc

undel- controlled conditions trecee of acetone were found and in most

reactione (9W1 and e-bntyl 01-13mm. were exceptions) iocpropyl

elcohol we found . In the one or the reaction of phenyhngneeim iodide

with 1,2-epoxypropone , benzene and diphonwl were iecleted in coneidereble

mute. Thou unite were not unexpected (Boo momma, page 12).

The one of the reeotion or nupropylnemeim iodide with 1 ,z—epomrepane

wee studied nore cloeely than the other reectione o! cranes-eunuch '

iodidee with 1,2-epomropene for the purpose of determining a. .me

belonce. In carrying out the reaction of n-propylnegnoeiu iodide with
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one mile or 1.2mm (table VIII) it we found tint on W»

hen: the reaction We eehetuatiel mate of propane me toned.

Mew-eh): the tomtien o: propene could mu «be piece according

to the following "action.

33-63% e 'HQH ——->nw6,H-yfl 4» 83(03”:

Ema whom-1m iodide was mated with two melee of 1,2wepoaw-

manlyatmeotmpmmtom mthiedeteweeendrew

thomlueion thetintheomuftheromtionofonomleoforgm

menial iodide with one mile of 1“?me mat of the 1,2»

epowopmeietiedwmeette iodotvdrinintemdieteeeinmeother

w u thet it ie‘ not tree to attack the omeim how. Home,

1.: the seam mum»We (as u obviouely «a sum

tb yield of l~M¢~2~pmpIM1 decrees" with time) the epoxide in me-

me {on it my be doee not reeet with the wweeim bond to

mom on alcohol.

The dete in Table In marines the results obtained under con-

trolled conditions (1..., metant mum and continuoue stirring)

em the revolts obtained when the conditiom were not committed. This

data. indicates the need tor oeromuy damned reaction conditions.

It is appmnt from the uide variance of iodohydrin yielde thet new

tutors we probably influencing the come of the reaction when the

reaction conditione we not meteet, and for this: reason no mention

We no etim'ed contimmelymdtho tomerotnreaed lengthof re-

eetion the were controlled as carefully as poesiole, when this: was
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done nulte were reproducible to within 26! depending on the

Maud reagent need (eee Ramon, W29).

“be«Wm iodidee were owed to react with 13W

pupae the yielde er the alcohole were eifllu- no nutter whether tin

mom were controlled or not (Table. m and IV). m, the

yielde o: l-mel varied noticeably. Thin variance wee

extreme in the one o: the ethylnuneeiun iodide at chart rotation

period- (Table 11') and for thie added town both temperature and new

action time we controlled on clone); ee poeeible end the reaction

mixture wee stirred centimonely deem the coerce or the reaction.

the extent of heet on the reaction of maintain: iodidee with

1,2qu m etndied in the me of emeeim-iodide. It

as some that heating at the "flux tapereture or other m.- tm hours

«need marked mm; of the mm o: 1~W~pmpm1 can am not

Webb increeee the yield a: swam (Table In) . this n in

We with the work of mm and eczema): (as) who found duller

tendenciee eflubited in the once of ellwlugneeim braid“. m the

other head m and Tiefcnthd. .(26) toned that heating “tonal-11 inn-

eeeeeed yielde or alcohol while deepening yielde of homered-prowl.

the yields of leaded-propane}. from the reaction or emu

We with 1,3?”me (Tehle V}. we similar ct low temperature

(5%.) and mm meme time. m thie a night inter tint ewe

ie relatively little ditterenee between the romaine-iodine bonds in

either ceee. when the temperetm nee moaned- to Ifc. {or one hour
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the fields were um mar euept 1n the eeee or Immatu-

We, where the yielde o: bade-2W}. eere levee. However, an

the reaction time inoreeeee (temperature oonetent .et 15°C.) the yields

of lauded-propane). deoreeee in no regula- aeeener. The decree» in

yield ooee , however, become more repid with hastened eiee end breach»

in; of the am group. It would eeee poeeible thee thet the am

group might pley em part in the deooupeeition of the iodolwdrtn

intermediate.

Slniler reactions at 25°C. ehow the: at highr temperature the eat.

or deooupodtion of the Sodom intermediate is encoded up, see night

he expected, emept 1n the one of. the methyl Grimm-d reagent which

em: little ehenge in yield of iodohydrin with either time or tapere-

tnre. It is ewes-eat free e etedy or the eeriee of reeetione of one

mole of orgenonemeim made with one mole of 1,2490er whieh

were hydrolyzed at one, two, tour, and six hours that the methyl em

phenyl Grim show little cheese in yield of tedohydrzln with the ._

On the other hand the n-propyl end whetyl Grim ehoe en imam

yield of leieaoZ-propenol at two hours and then a deoreeee anointing

that the neonate ere elever than those of the methyl end ethyl

Grime-do with 1,2-epomrepene. The impropyl end e~buty1 Maude

ehew e marked decrease of “dam yield indicating that the oedema

I yield was probably reached before the first reaction in the eeriee wee

W131“.

Ithe oeme in Figure I hand on the. reaction of one mole of orgenoa

magnesium iodide with one eole of 1,2-epoxypropene , represent the
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dew-Mien of luiodo-z-oropanol with respect. to the. Booed on the

eminen- ot the 1-iodo-2-propmo1 produoed 1n the reaction a: one

mile of ornamgnuiun iodide with one mole of 1,2-epoxywopaae , one

on as: am. the new). 01-13mm! reagent 1. unique in that it chow

11m. change no; u... and that phenyl, rat-prowl, and Mum. (inward

reagents are somewhat um». Ethyl, on the other hand, 1e very un-

md in that it has IO ride a range between on madman and final yield.

Ieopropyl and e-bntyl also exhibit mun:- ourvee . In general one can

any em. after wont twelve hours the rate of deooupoeition of iodohydrin

intermediate com to decree" and about level off except in two ouu

(ethyl and n—butyl) . Yields of alcohol in all oneee were of the order

of one to two percent.

It would be ddtfioult to compare the reunite of this inveefigotion

with that or previous workers (25,26) since all experiments reported

here were carried out under conditions of mm Marxian , continu-

ous stirring ”washout the course of the reaction, end controlled

reeotdon than, while those of the preview vorhre «are not run under

mob auditions. _

The molt. or a series of reeotioae of ammonium iodides

with two mole- of lfiwmpm are embed in hole 7!. A series

of the reaction. we eat up and one reaotdon m hydrolyzed eh each of.

rm set time intervals. In on ones emept the nation or inept-owl

and embutyl ardmrd reagent. with two mole- ot 1,2-‘epomropm the _

1mm yield exhibited a: increase and than a decrease: them

yield o! iodohyddn in several ems being close to 100%. The mention



of ieopropylleneeiu iodide with two nolee oi’ l ,2-epoxypropene eheved

1003 iodohydrin yield at zero tile while the maxim yield of iodo-

lvdrin from the reaction or e-butyleepeeim iodide with two nolee or

1,2..me wee only 853. Hero I: in the reaction of one mole of

”we“: iodide vith one role or 1,2-epoxypropene we find

deoomoeition of the iodohydrin internediete occurring with tine. In

ell owe the eloobl yield increases steadily until about 18 were

«be there is e tendency for the yields of the eloohole to level off.

Tb tile neoeeeery for the reaction of the ergonomgneeium iodides

eith tee nolee or l,2~epomropene to five a negative toot ie very

intereetins (eee Table VI). The relative time for obtaining e negotive

teat em to depend on the meter of Mono present in the alley]. groupe

vith the longer ohein nor-e1 ellql mepe meeting at the elowet rate.

03 thie Neil nethyl (negative at eight hour-e), ethyl (negative et 6.?

We), end phenyl (negative et 9.5 hours) how about the one order of

reactivity, while the n-propyl (negotive at 12 hours) and. the n-hutyl

(negotive at 25 honre) react somewhat nore elovly. The ieopropyl

(negative at. 5 man) and e-butyl (negative It h.s houre) tend to react

are rapidly to give e negative teat but not aeoeeeerily to give the

beet yields of the eloohol. Prue-ably there weld be more poeeibiliw

for eide reactione with e more reactive hindered elkyl group.

It ie intereeting to. note else that in the reeotione of the di-

orWeiue withjteo Ioloe of 1,2-epoquropene All the reactions

are e. negative teet eith nichler'e ketone et ehout the me tile

(diollqlnogneeiom h.5—6.0 hred diphenylnegneeim: 7 hre.). This
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would one to indicate that there ie relatively little difference hec-

teeen the orphanage-in bond in the canoe etudied.

The effect or etending “tor obtaining a negative Hiehler'e intone

teet wee etudied for each Grip-rd reagent. It was found that in elnoet

all «no there no an increase in alcohol yield with increased tile

although only with n-propylnagneeitn iodide did the inereaee appear to

he euhetmtiel. The phenylnegneeim iodide actually exhibited e de-

ereaee in yield with inereaeed reactim tine but the eeall difference

in yield (three percent) could be due to experieental error.

The reaction of diorgenouagneeiun with two roles of 1,2-epoxypropene

gave yielde which eere of the one order as those obtained for the

reaction of the anvil-emolu- iodide with l,2-epmopane. Four or

the diorgenenegneeiun omponnde (ethyl , nopropyl , ieoprepyl , and phenyl)

when reacted with two nolee of 1,2 . ~« ‘ we gore larger yieldeoi'

 

the emoted elooble than did the orgenomemeeim iodidee upon stand-

in; for periode of time up to double the time neoeesery for the teet

with liehler'e ketom to More negative. on the other hand three of

the diormneeinn coupounde (netted , n-butyl , e-bntyl) vhw reacted

with two melee ot 1,2-epomropme gave lower yields of the expected

eloohole than did the oorreeponding elkylnagneeinm iodidee. there is

me haeie for ”meeting this lowered yielduet lent in the one or

the dinetlvlenueeim-«einoe mm; (he) has come to the conclueicn

that dinethylnagneeim ie lees reactive toward carbonyl gmpe than

nethylnameeinn iodidee . The reaction of dinorealpropylnegneeim with

_ two Ielee of l,2~epoxypropane elxoeed the greatest increase in alcohol
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yield on standing (rm 12% at. nix hours to 33% an. 12 hum) , but. a

ainflar reaction allowed ta run far 214 hours am only A 385 yield or

alcohol. It appears from this fact that then was very little reaction

occurring (hiring the period Iron 12 to 2b WI.

From the data dimcsad chm cm can at least. arm the ccnclunicni .

that in the reaction of ”magnesium iodides with 1 ,2-opcxyprcpane

the first reaction (fact) in to give the icdotodrin intermediate. This

reaction is accommied by little if any precipitation of solid material.

[CU-7:30): 0 9((3333):

mag: + cxgcfi-‘ca. ———+ my 4. 003321.),

be j 00( 3H5): 03,01!“be ;( 336):

magnum
' Ha

‘5 (C can) a

(.1) (soluble)

The intmcdiate (A) is somewhat. unstable and will decompose on

standing. The rate of its decompociflcn is much greater at high:-

temporatm. The products of its Waiticn may be acetone, lumpyl

alcohol, pmpylcne oxide , or maxim-ates . ”than a 363ch min of fin

epcxide is present the slowcr reaction to give the alcciml intermediate

will occur in appreciable mounts and a thick white precipitate is

famed flaring the course of the reaction.



51:

(“on“). {“6th

Mam o cmdtm—smfoggisg o 0(cfi).

a a
0(02H5)2 ammo.

mmwmg-o-cmng

ca, on,

(Mono)

It to Lntorooting to unto thot it no uoooooory to hon tho mm Iolo

of opoxido mount it: onto: to got on: opprecioblo count of tho alcoholo

and that only in tho reaction o: compo-ion iodidoo with too loloo

of 1,2a-opowopono did a horny prooipitato oppoar. It to oloo m...

aortic that in tho roootion or ammonia: with two moloo of

1gamma o ohlto prootpttoto goon-11: opponrod , which continued

to lacroooo «on attu- o nogotivo mohlor'o kotono toot woo obtoinod.

Figaro II to o oorioo of graphs ohoving how tho yioldo of l-iodoa-R»

propono]. ond tho alooholo 7:27 with tino. Sinco only four pointo voro

ovdlohlo thou gropho can do no nor-o than giro on inflation of the

our»); rota of inorouo of tho oloohol yield and docroooo 1n loco-

mm yiold. In mom]. ”WI, 1mm, and o-bntyl ohcv obout tho

om typo of cam for rato of production of tho olooholo whilo on tho

root on Mt onloo. In m ooooo than in a tendency for tho rote

of production of tho dooholo to 1on1 of! ortor 18 hours or looo.

Tho mph or 1.040an yioldo ohmi- that in comm). othyl ond oops-owl

probobly tom Ioro motomo intomodiatoo than the root, for they do
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not 1on1 oft oft” obout throo W. oo tho not co. m of tho othor

our!" on «mum: oil-11n- oftor throo houro oltbugh tho initiol

roto of «cognition of iodolmlrin intomodioto varies .

rho roootioo of mooiu iodide with 1,2-opomropono could,

thoorotioolly ot lout , prodcoo imam«proponol or 2-iodo-l-pooponol

or o mixturo of tho too . Both Zaiodoal-propml ond lama-prop“).

hovo ohorootoriotio ohoorption hwo in tho infrmd opootm. “rho

primary oloohol civoo on ohoorption pooh at about 980 a.“ whilo tho

mom doohol gins on ohoorption pool: at ohout 935 cm“. Fro-

tho rolotivo hoighto o! ouch or thou pom th poroontogo of oooh o:

tho imorio hololvdrioo prooont in a mixturo could ho dotoruimd (hS).

Fm on omihotion of tho inn-ma ohoorption motm o: a mo oooplo

of tho product ohtoinod i‘m the nation of national iodido with two

noloo of 1,2«powopono it woo dotominod by loom of tho oothod oitod

ohovo thot ot looot 905 of tho iodohydrio no prooont oo biom-

prcpmol, and octoolly tho voluo was probably olooor to 1005 (ooo

Figaro III) .

Tho plvoiool proportion; were detox-mind and it woo found that thoro

no mo dismount with tho values liotod in th litooatm. Both

tho rofrootivo indox ond tho county round wore higher than thooo

roportod by sum and Yuan-war: (ooo Enmmmu, xv-n) .

An ottonpt woo made to proporo tho 3,5—din1trobonooato of tho

1-W2~W1 but tho only product ohtoinod rm tho "action or

JWmhonooyl ohlorido with l4odo~2~pmpuol woo tho 3,S—dimm-

hoaoooto of homered-promo]. . It io honovod that holocon intmhongo
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«coma during tho “action of tho ooid chlorido with tho iodohydm.

and. tho outing potato ct tho two dos-intact m «nation: the

«no, can cannot coo this cutouon to cum-unmo- hotvoon thou. Tho

work dcoo, honour, toad to indies“ that tho iodino to in tho Imam

of tho woman.

Tho procipitoto pronont in tho suction of cox-momma“ toad"

with too loloo of 13-me has boon mlyood (coo ratio VII)

for .11 noon oaooopt tho "action of nuhctylnomooim icdido 11th two

who of 1,2-opommono which cot to a sol that ntoinod othor on

mum]; thot tho prootpitoto hogan to docmpcoo borer-o m tho other

could ho "mod.

Tho "cult. of tho amigo" «a to indicato that the touch of

up muons. 1o prcbobly (A) . n to, or ocuroo, poooiblc that on.

Actual opocioo prooont could to):- mod tom (8, c, D) and my cm

er .11 a! thou night ho prooont.

o o

max-203.6%. Ems-O-QPEHJ mafia-us): normqmw-cmw

:' on. i on; én.

,0\ f /9 ,

mama, anaemia,

(A) (B) (C) (D)

,0 o

(3.143%: swim; + 14313.2 03.61333.)

(E)

Morocvor, wt of tho pmtpttato night to tho rooult of tho opoxido

routing with tho cthor too opooioo prooont m tho Schlonk omnbriu (E).

flavour, duo the reaction of 1,R-opommm with napalm iodide
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(nightly otlohlo 1n othor) 317" a demo prodpitoto and tho mutton

or “Wait: “did" with mac solo or opczddo to hot out! 31v"

no WM“, cm mid probably to ohlo to ototo thot not of tho

poocipatoto to in tho for: of (D) or poooihly (B).

It to tutor-outing that a recalculation at tho thoorotioal mlocnlar

night at tho procipttato in one can: 51?” a hottor emu-too: of

tho coloulotod poroontop of ”pontoon one! 1am with thot actually

rm. om. modulation in baud m tho foot that in am Mann!

ransom m comm am (3“) pomontoco 1. much 1.» than the

utmtod icdino pot-comm and thorotm om at tho 1mm not to

mount oo ”mom iodido (1n omoo of that produce! by mom of tho

Schlonk Oquilflaflm) motored ct orgmognooiul mam. . Accordingly,

it no non-on! for tho oohntwhomooim iodido, for omplo, that county

want of tho indigo woo mount as o-hutyhagaooim iodido (fllql found

was 68-75%) and tho nth-r thirty meat of tho iodino woo prooont no

mania: iodmo. rm- Ioono thot futon pomnt of one 391. or (F)

and omnty pea-cont of cm mlo of (a) town In: moidorod to he

want in tho proctpitoto .

Mala-2 63:93:11: Mme-aha “kW“:

0’ o

(F) (a)

In tho coco cf the prooipitoto from tho nation of othylnognuim

iodido with two who of 1,2«opomrcpano the poor amount at tho

mam onolyoio (9.67%) with m coloulotod (8.22;) m not «manhole.
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m repeated anon-loo for main for this precipitate cow tho am

mun. In moral 1% m felt that a: the two molars" pertomd

(up-sin and 10412:) tho mmWe won tho most new“

that tho manor percentage of main: resulted in a greater «not»

“thy.

matuuptmudo “monogram” themaouon or

owl-main iodide with 1,2-opmmpm. m malt-a of the row

“than of n-propylnagm311m 106169 with one mole of 'opoxide are mm

in Table VIII. about 97% of the reacting material: are recovered with

31% being definitely identified and tho remaining 1633 being qualitatively

identified (use Table VIII). n is evident rm the results Wanted

in the table that most of the n-vpropyl residue is Wood to give propane

during lvdrolyais. Also much of the iodino is lost to the magnesim

salts during hydrolysis.

The reaction of wwwgoium iodide with two moles of 9526640

was also studied and the results or the ma baboon are given 1h 1m IX.

Kora on}: 88% of the reacting woman were momma with 67% being

definitely identified and the renaming 21% being qnmnuuly identic-

flod («0 mm. K). It. 1' "want that: a mall portion or the iodine

in lost to the amnion salts and that about 203 of the opoxido to ow-

ruotod. It in also apparent than iodine in not mind to the “motion

of loiodo-a-pmpmol since traooa or iodine could he round in most of

thy Imam.

Monica]. consonants and derivatives of the alcohol: produced in tho

react-ion of. armamenwn iodides with 1,2.opoxypropano were new
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and are listed in Tables I md XI. Them amen-s he be m arm: in

reporting the melting point or the 3,5~din1tr§bomate of ham-2-

hanml in earlier studies (25,26) or the reaction or crammdm

halides with 1,2-0poxypr0pana . Tha with; point or 50-51% . obtaimd

for th- 3,5-d1n1mbcmoau of tho Methyl-echo“ Iran the runner;

a: a-butyhagnadun iodide with 1,zwaponqpmpm cheeks with tbs value

reported in the lucrative (110) for £111: derivative .



WAR!



1. It has been show: that oxygen probably has little effect on the

course of the reaotion of 61-3me iodides with 1,2-9powopana.

2. In order to get reproducible ”cults in the reaction of ergono-

mnuim iodidu with 1,provpropm it w“ found necessary to oontrol

tho "notion condition carefully with respect to temperature , reaction

time , and curring.

3. It was found that refluxing the reaction mixture containing an

ammonia iodide and 1 ,2-opoawpropano gave no appraoiable increase

in the yield of the alcohol and that the yield of him-propane}. was

many reduced .

h. The results presented show that in the reaction of orgamagnesim

iodide: with 13-3me the reaction at the crammmaim bond

in slow and tint an initial fast reaction takes place at tho magnesia-

iodine bond.

5. Wan orgmagmsium iodides are mused to react with two min

or 1,2u-opoquropm the yields of both the alcohol and loiodouaopropmol

are increased.

6. The plasma pmrties of luiodo~2~propanol have been dotomimd

and the ot-naphthyl urethane has boon prepared .



7. WI of the precipitate want before hydrolysis in the

rmtion or orxmmsim iodides with tan m1“ oi 1,mem

indium: thnt tho preeipitato probably has a. formula corresponding to

‘ ratio of one mole of ammonium iodido to tvo moles of 1,2aopoxy—

pm.

8. Han hams um detornimd for tho nation of n-ptopyh

magnum 10616. with both one and taro moles of Lemma.
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