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a,"In order to investbigate radiouczbive isotopes 1t is necessgary in mosi
.cases to prepare & pure chemical substance wuich contains im 1ts mole-
cuwlies radicactive abtems. Mary such scientific research projects have o
been done; however, in each case pure chemical subsiances containing s
seversl milligrems of & highly rediczctive substance were availabie. :
The prospsct of dealing with & microguantity of radiosctive subshence
was of great intsrest %o scientists working in that field.

b."In microsynthesis of compourds possessing radlosctive atoms, a lithium-
aluminum hydride can be of great value because of iis greet gubstitute
qualities., Lithium-sluminum hkydride of late is more frequenily applisi
in chemical synthesis since it is 2 most sultable substitute compduud.
A moleculs of lithlum-alumminum hydride contains comparatively lsrge
amounts of hydrogen. Because of this fact it secures very effective
substiiuie gualities In addition to a.ampd.:a,tivelf minor losses of the

sald reagent.
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"A major reaction based on substitution where 1ithium-aluminum hydride
.18 used can be carried out with & very good yield -- at room temperature.

There are no by-producte in this reaction. From reactions based on sub-
gtitution of lithium-aluminum hydride with aldehydes, ketones, zomposed
ethers, carbonic acids, scid anhydrates; and 1ectones (zoutaining in their
molecules radiosctive elements) corresponding alcohols can be obtained.

d. "When lithium hydride cont;aining & radiocasctive atom is prepared and suc-

€o

.Jected to the synthesis as a lithium-aluminum hydride it may be used

effectively as a substitute in order to obtain tritium. It is possible,
of course, to combine both variants simulteneously. Lithium-aluminum
hydride was used in our work as a substitute iﬁ order to obtasin the
substances contalning a radio active carbon, C

Experiments T
- aetive

(1) Synthesis of 1lithium-aluminum hydride

(a)"This synthesis is carried out in diethyl ether of diethylglycol,
. .Diethyl ether of diethylglycol is prepared according to reaction:
CL OCH,CHACL —+2CoH-0H — CoH=0! OCH,CHoOCoH: —+-2HCL.,
(Hccge-csﬁonﬁ}c%o +kcL]. 5 pHE GO0 235
450 grams. ¢f kalium’ hydr’-nzidﬂ is dissolve,d,._in 900 milliliters of
ethyl alcohol (190° proof), To this solytion 350 grams of PP
dichlorine diethyl ether is added .(a two-liter flask is msed)o

(2)" -P? dichlorine diethyl ether may be obtained as follows..

(a)" 2CHp = CHp—+ CLx0 —)ch'Hgmgocngcﬂch
. The mixture of ethyl alcohol, kalium hydroxide and PP dichlorine
diethyl ether is heated under reflex for a 24 hour périod. It
is admitted that at the very begin.ning reaction is vigorous wvith
the alcohol boiling intensely, For this reason a largé beaker
containing cold water should be used to cool the flask. After
the reaction is eompleted a solid substance is separated from
the liquid with a Buﬁ:hner funnel and glass filter, Part of the
L liquid was distilled at a boiling peint. of 185° centigrade to
1890 cen%igrade. The diethyl ether of diethyleneglycol was
dried with metallic sodium for 24 hours and was then redistilled.
As & result of this synthesis 125 grams of diethyl ether of di-
ethyleneglycol was obtained (31 percent yileld as compared with
the theoretical yleld). Boiling point of the ether was 187° C
d 15/15 0,9150; n 20/0 1,41k, ,

(b)"Lithium hydride which has to be used for the synthesis should

. contain at least 80 percent of a radicactive product. (The

lithiwm hydride which we used in our work was produced in our

1ocal plant.) Pri or to using lithium hyﬂride for the reaction

it was decomposed by water. s
LiH ~H20 —)Li0H + Hp

(e)"a weighted qua.ntiby of lithium hydride was placed. in a fla.sk
. equipped with a separation funnel and & mercury manometer (pres-
sure meter). Results of the reaction were determined by the .
pressure of hydrogen and its quantity. According to the reac-
tion one milligrem of lithium hydride releases 2,8 milliliters
“of hydrogen under normal conditions. )

-,

(d)"The table below (NI) shows the results of the analysis of radio-
active substance in lithium hydride.
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‘ Quantity of Volume of Hydrogen | Content .of j

- Experiments| Lithium Hydride |¥nder Normal Conditione | Radioc Active A

S - ) R . Substaiice !

1 72.0 milligrems | 188 milltliters | - 93%

2 Tho8 milligrams | 194 milliliters = [ 93h . .
3 62.% milligrama | = 157 milliliters . 90% -
B sl0 miliifgi&ﬁsf 139 mill.uitérs | esg

‘As the above analyfais shews 5 the- ayerege ccntent of rad:loa@ﬁw
subgtance of plant manufacture wes 93 percent. This was conpletely
satisfactery for our work. Aluminmm chloride used was freshly sub-
limed 51373.'

(e)”Before begixming the synthesis we prepared a so-called ‘infectiocn®. '
- . ..This was done as follows: We pit 0.5 grams of pulverized Iithium :
hydride in a test tube. -To 4his we added: twe milliliters ef . di-
ethyl ether of dietlwlbaneg,&yc@lo To these ingredients, which: we
stirred slowly and x.ons‘!;antly, we added ‘0.5 grams of aluminum
chloride in 3 milliliters of the same ether.  Lithiuwm-aluminum
hydride was prcducea sccordin.g to the rea.cti@no »
% LiE +A1C1 1A8H, + 3L1C1l3 - iy

8.9 grams of lithium dride pulverized (#200) were poured into
flask muber 2, The infected ether /mentioned above/ in flask
number 1 was poured into flask number 2, Into this we poured

very slowly 2.9 grams of slwiiinum chloride dissolved in 50 milli-
liters of diethyl ether of diethylemeglycol. In erder to cbtain
the best results of reaction it is adviseble to wait for five or
six hours. The soclutien of lithiwm-aluminum hydride irn ether csn
be- separated from lithium hydride which didn*t {ake part in the
reaction -- the same epplied to eluminum chloride (by means of
separator funpels). The concentration of lithium-eluminme hydride
in ether was determined by water trestment. Tke purity of lithium
aluminum hydride was determined by the same means. In both cases
seversl #¥illigrams of lithium-aluminum hydride were placed inte a
flask of known volume spnd the temperature. imcreased. This indi-
cated the concentration of the solution. The reactien with water
wae as followss

LIALEy + 4E,0 —) Li(9H) -+ AL(@H), * L4H,

Accerding to this reaciion 2.%. miﬁ.gliters of hydrogen under normal
. conditions eorrespcmd.s t;o 1 miLigram of lithiwm-aluminum hydride,

(3) Synthesis of Radicactive Methyl Alcohol

(a)"Th.is synthesis was based on lithium%llminm hydride‘'s affinity to
. .%he substitution of carbon dioxide for the methyl alcohcl. Az a
rav meterial for synthesis cof radi ctive methyl alechol| |used 25X1
radicactive barium carbonate (BaC 0 3. The initial research con-
cerned with methods of synthegis was perfermed with regular raw
materials [act radiomctive/. Synthesis.of methyl alcokiol: from:
carbon diexide was done with vacuum glass eqnipment, i :

(b)"'.[‘he 50 milliliter solution of 0.3% lithiwm-aluminum hydride in-
.diethyl ether of diethyl=reglycel was povred into a reaction flask.
To thﬁ generator, carbon dicxide, 0.5 grams of barium carbonate
(Bacl 03 ) was added 0.5 millilm4,e*°s cf Cu, then a funnel was filled
with nhemlrvally pure sulfuric a:id. Air was first pumped from the
generator of carbon dioxide, then from the reaction flask. By
pouring drcps of sulfuric acid from the funnel to the generator
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. radioa'ctive carbon dioxide was réleaséé: The reaction was as
follow :
BAclﬁo3 +H25011_ .__)m,sm1 “Hp0 -\'01“02

(c)"Badio active carbon dioxﬁ de after passing the ca.lcium chloride
.. tube filled up the entire set. When the .set was filled with
radiosctive carbon dioxide a stirrer wes used. Decrease in
pressure was noted immedietely which showed the beginning of
the reaction‘.

Lo*05 =+3 LiALHL —3LIAL(CC*H3)L + 2LIATO, '
The above reacticn was carried out et & room temperature of 20°
centigrade. The total volume of the reaction set used was 500
"f mi-llilitérs. . The, preasxma drapped e 90 millimeters of mereury.

B ANY o

e - (d)"Aecording to lhndeleyeev's equati(&n it was eaay to determiné how
. .many moleﬂnles of carbon took part in the reaction. This equation
is as followm PV NRT ) ’

Ty . [

= Qo 002; mlecules *

(e )"As & result of, .t,‘gze g:;ﬁon radics.ctive ca.rbon d.ioxide was - coms ,:
-.pletely substitu‘l-s . ‘A negligible’ guantity. of remaini‘ns radio-s
) a.ct:we gas wgs d;ra.ined into a 'l:rap. . ,

(f)"'l‘he separa:&:ion of radicactive me'bhyl alcoh@l was completed necord-
ing to the pringiple of substitutiocn by the radicactiv mathoxyl
group of lithium-aluminum hydride of an ins.ﬂtivn mt;’maxyl cmp.t.ex
of methyl aleohols .

(00*33) ] OH —> LiAL{OCH,) + kc* OH .
In order to accempl h this, 50 mil%i%iters £ methyl alecohol were
poured into the resction flask with a separator funnel, This
ixture was stirred for six howrs by using an induction device.
When' methyl alcohol was introduced to the mixture (in addition to
the exchange reacticn) encther reaction took place between methyl
_&lcohol and the lithimm~aluminum hydride which didn't take part
in the original reaction. This reaction wag a8 follews:
- LIALEy - hCH,0H —>L1AL(OCH,)), -+ 4H, :
Because of this reactien it wis :xe essa.ry;,to stop the addition of
methyl aldchol, to cool down the reacting mixture with liguid
altrogen, and to pump ou’ genereted hydrogena

(g)"The contents of the reactor flask were then tra.nsferred to the
..distilled flask and rddimactive methyl alcchol was separated from
diethyl ether of diethylenmeglycol. The big difference in the
boiling points of these two compounds permitted complete separs- .
tion and very satisfactory results, 'é’?ﬁ test of radicactive

1 alecohol was determined with Ba 03. The radioactivity of
Ba 03 was check»ed. E

2. Ana.lysis and coment . .‘ .

a, In the seeond and. third ehapter’s G I Feliaw submits details rel'a.tive
_ to synthesis of methyl icdide and ethyl aleochel, both compounds possess-
ing radiocactive carbom.tracer. -As raw meterials for synthesis of .radio-
active methyl alooliol.Felisow used red phospherous and crystallic iodin.e
eccording to the equation:
3011*11303 4 PI3—> 3CL4H,1 4 P(CH)

b. Raw materials used for synthesis a:f radiosctive ethyl alcohol were:
ra.dioa.ctive methyl iodide and paraformaldehyﬂe Et’he fellowing reactions

3 . P

¥carbon tracer
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From the methodology pursued in the sbove research;,
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% w how Felisow synthesized redicactive ethyl ali
belongs to the metdxy group CHQ)

Cll‘ﬁ 1+ Mg ol Mgl cl‘*H3MgI - HCHO ~» clungczéomagr,
Clh'H3CHQOMgI A Hp0 —901 H3CHpOH *~ MgI(OH)
Final synthesis of the ethyl alcohol. with ra.dioactive carbon in .
hydroxy group was accomplished by substitution of ra.dloa.ctive ethyl-

acetis ether and lithium hydridé.. The first step consisted in the
prepsration of radiocactive barium acetates

Bactos %611‘02033Mg1°—lh—02>cn301“ooug1 73;%3729
(nH3c1“oo) Fa (CH 301’400)23m—c2H50H 0 5 o 02 0002352c33c*ooc235
1ALE)~> LiALH), + LiAL(CH, C*HEO)uLiAL(CH c*Hao) ,++CH3CH20H -~
LiAL(CHB,CHQOm -+ CH-L*H 0H
The significance of this work 1s that Felisow s:yn'l‘:hevsized originﬁ}.lgr:
(1) Lithiuw-~-aluminum hydride in diethy]‘.'e'bher of di;thyleneglycol.

(2) Microsynthesiﬁ and separation of radioactive methyl a.lcohol
containing C1* (carbon trecer). _

(3) Bthyl alcohol radioactive with carbon 'bre.cer :I.nmathox‘y Zroup.

(%) Mlcrosynthesis of aceto-ethyl ether with carbon tracer from
barium ecetate. .

(5) Microsynthesis of radioactive ethyl alcohol conta.inins carbon
tracer in hyd.roxyl group.

(6) Synthesis of two isotopes of isomer a.ceta.ldehyde.

The paper is written in clear end simple form. Ea.ch step is a
logical one in the field of chemistry. The author claims to have
obtained rudioactive substences as described above, but the inter-
egting festure 1s his claim to have a control of carbon tra.cer io
a group and in such quan'ti’cies as desired,

It appears that this research was conducted on a pui'ely acedeunlc
basis with no preconceived conclusion in mind.

top Soviet chemists have a good knowledge of radio&}:‘b;l.ve meterials.

They claim that the work completed was original reseai'dh.

feel that their second team is i
personnel as is found in the US, -3 M
is not | |aiffic t. A

with adequate equipment could ca.rryou‘b the ~program Will li”b'ble difficulty.

gaged in this experiment, have utifized foreign scientific papers. The
article does, however, suggest original work and results,

= end =
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