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NOMENCLATURE -

Y I » N
Preparatlons a.ppear in the alphabetrca.l order of common nanies
of the communds For convenience in surveying the Tliterature
Y ' concerning any preparation through Chemical Abstracts subjett

‘mdexes, the Chemital Abstragts indexing name for each compound

.is'given as a. *subtitle if it differs from the common name used as'

- . the trtle- ; . , :

| SUBMISSION OF PREPARATIONS 7

theses protedures for the. preparatron of compounds which are of
general interest, as well as procedures which illustrate synthetig
' _methods of general utility. It.ds fundgmental 4o the usefulness.
oo of Organic Syntheses that. submitted procedures represent opti-~

carefully by the submitters, not only for yleld, and physical prop-‘
- erties of the products but also for any ‘hazaids that may be i in-
- volved. Full ‘details of all manipulations should be described
and the range of yrelds should be reported rather than the maxi-
nfum yreld obtainable by an opépator who has had consnderable ‘
" experience with the preparation. For each solid- product the
melting point, range should be reported, and for each liquid
"product the range of boiling point-and refractive index should
“be mcluded In some mstances, it is desirable to include addi-
A tional physical properties of the product, 'such as ultraviolet,
infrared, or nuclear magnetxc resonance spectra. - The methods
of preparatlon Or sources of the reactarits should be «described in
.. - notes, and the physical properties (such as boiling pomt,-mdex of
/ refractlorf meltmg point) of the reactapts should be 1n€ludedj
" except where rather standard commercial grades are specified. - -
- 'Procedures should be written in the style and ‘format employed -
/in the latest published volume of Orgamc Syntheses. Copies of

N
”~
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Ch,emlsts are 1nv1ted to submit for pubhcatl\on in Organic Syn- L

“mum oondrtlons and the procedures should have been checked =
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the cun'ent style sheet may be obtained fmm the Secretary of
the Editorial Béard. In séction 3, Methods of Preparation, there'
~ " should be described other practlcal methods for preparing the > -
. compound which have appeared in the literature. ‘It is unneces-
sary to mention methods which have been published but are of -
. no.practical synthetic vglue There should also be included a
statement of the merits of tire preparation which recommend it
- for publication in Organic Syntheses (synthetxc method of ‘con- * |
- sidetable scope, chxﬁc compound of interest, method gives bettexr
" yield or j5 less laborious than other methods, etc.). This informa-
tion is necessary betause subsequent volumes of Organic Synsheses -
. willincludeunder Methods of Preparation astatement explaining
why -the preparatlon is published in Organic-Syntheses. Two
copies of each procedure hould be submitted to the Secretary of
" the Edltona.l Board. It is' sometimes helpful to the Board if -
- there is an accompanymg lettet setting forth the features of the' '
preparation which are of interest. : B
Additions, corrections, and improvements' to the preparatlons' .
' previously pubhshed are welcomed\and should be dlrected to the.,
Secreta!'y . T
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' l'N-(pLACETYLAMmOPHENYL)RubﬁAm ,,
‘ [Rhodanme, ;3-(p-acetamxdophenyl)-l
| CHSCONHA.—NIﬁ +. (Ho,c—cnzs)gcs-

CH,CONH-~ fN;——-Tc=‘=Q<~+ HSCH,COH
S=é _ ng,, /'.’, )
. Subrmtted by R. E. S'mmanl g o ;
oo Checked by ]OBND Ron!-ms ahd Sume Mum'r

1 Procedu;e

! Ina 2 l round bottbmai ﬂask fittéd with a mechamcal stirrer
- ve: - anda reflux condénser are placed 30.0 g. (6:20- mole) of p-amino--
' ' * acetanilide (Note 1) and 400 ml. of water. The mixture is heated
om:a steam bath with stirring, and to the clear solution is added'
.. at once a hot solution of 45.3 g. (0.20 mole) of trithiocatbodigly- -
T colic-acid; (N6te 2) in 500 m). of water. Heating and stirtirig are
. continued 16t 5 hours (Note 3). The stean bath is then replaced
o ‘by anice bath, and the. reaction mlxture is cooled to 20-25°. The:
nprecxprate is removed by sut:tmn filtration. The solid is trans-
ferred toa SOO-ml Er.lenmeyer ﬂask contammg 200 ml. of water.
_ The mlxture 'is heated on the steam bath to 70~75° while the
lumps are crushed by, a glass rod, to obtain & homogeneous mix-
i ture. “The mixture is filtered with suction whlle hot, and the flask’ -
is cleaned by rinsing it with small amounts of hot water.” The
, sohd on the filter is sucked as dry as possible and then transferred
; to.a 21 round-bottomed flask’ fitted with a reflux condenser
o " Glacial acetic acid (1.5 1) is added and the nfixture is heated in an -

>

P

.

‘oil ‘bath to vigol:ous reflux for 5 minutes (Note 4). A small L,
: . \amount of sohd does not dlssolve and this is removed by ﬂltra~« B
. ) - 1
h’ ¢ s = )
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- tion while hot (Note 5): The filtrate i§ stirred mechanically and
- cooled to 15-20° by an ice bath and kept at this temperature for 1

’hour sThe slightly yellow crystals are collected by suction fil{ra-

,_-;tlon washed successwely with 25 ml. of glacml acetic acid, 100 ml.-

"-of etifanol, and 100 ml. of ether. The, yield of air-dried material

" is 26-28 g. (49-539%, yield). -The compound decomposes on heat-ik

mg above 240° (Note 6).
’ 2Notes’

AN

1. p’Ammoacetamhde (whlte label) supphed by Eastman :

r Kodak Company was used.

2. Strube, Org. Syntheses; 39‘ 77 (1959) : \
"3. Within 10 minutes a precipitate i formed; the greater part

, of the reaction product is present after 2 hours’ heatmg

- 4. The punﬁCatlon should be carried out m a hood, since gas'

) escapes during the heating and hot acetic acid is irritating to the
- eyes.» The checkers used a 21 ‘heatmg mantle mstead of an 011 )
> bath, - .

5. The ﬁltratlon of the hot acetlc acid solutlon should be done

with care The flask: was ‘surrounded by a towel and rubber

L owe

g oves were worns -The ﬁltratlon can best be done in two steps:-

Approxmately half of the hot- acetxc acid solution is fitered B
';throug'h—a large, fluted filter paper the other half is heated again

to reflux and then filtered through another fluted filtér paper.

. Flltratlon through a steam-heated Biichner funnel may some-
times be troublesome, since the suction accelerates crystalhzatlon/

causmg\p lugging of the funnel stem. -
6. Analytxcal ~alues: Caled. for C;,H;oN05S;: €, 49.62; H;

378, N, 10.52; 8, 24.08. Found: C, 49.76; H, 3.76; N, 10.36; s,

24, 0. - ; -
' -3, Methods of Preparation

Thls procedure js based on the method of Holmberg * for pre-
paring N-substituted rhodanines: The synthesis of N-(p- acetyl- -

. ammqplienyl)rhoda.nme has’ not yet been\roported in the: htera- .
ture.

: )
 The Chem)stryLDepartment The Upjohn Company, Ka!amazoo, chlugan
, ‘Holmberg,] prakt. Chem., 81, 451 (1910) _

- ) N -~
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" BENZENEBORONIC ANHYDRIDE

~ ,;,. (Bgyoxiné mphenyl-) g
CsH,LMgBr + B(OCHj); —» [CGHsB(OCH3)3] MgBr
[CGH,,B(OCHa)g] MgBr+ + 3Hy0 — ;‘ :

E CGH5B(OH)9 +. 3CH3OH + Mg(OH)Br ‘

L 2Mg(0H)Er + stora MgBrz + MgSO, + 2H,0

o 3 N r /O—B-——CGH5 _
. ° 3CHB(OH), - CeHg—B -’ /6 + 3H;0
. , " ’ e S O—B—CPH5

Submxtted by RoBERT M. WASH‘BURN ERNEST LEV‘ENS
; CiiarLEs F. ALBRIGHT, and FRANKLIN A. Biiuie!

4

Ce Chec'ked by B. C. McKusrcx and H. C. Mu.u-:n

N Pi'ocedure"

- Cautzom’ Benzeneboronw aczdamd is anhydnde are toxic sub-
“stapves and may irritate mucous tissues such as those of the eyes.
< In case of contact, carefully wash exposed paris of the body with soap
and water (Note 1). . S . ‘
The apparatus coensists of .a four-necked 5-L round—bottomed ,

: Morton flask ? fitted with a 500:ml. graduated dropping funnel =

 with a pressure-equahzmg side arm, a_1-1 graduate\d dropping
funnel of the'same type, a thermometer, an efficient mechanieal ,
stirrer (Note 2), and an‘inlet for dry nitrogen. The apparatus is
" ‘thoroughly swept with dry nitrogen, and the reactior flask is
charged with 1.5 1. of anhydrotis ether, dry mtrogen (Note 3)
being used for pressure transfer..

Three hundred thirty-six rmlhhters (312 g., 3. 00 moles) of
.- methyl barate is. distilled directly intg the 500-ml. dropping

. funnel shortly before starting the reaction (Note4). One liter
(544 g.; 3.0 moles) of a 3M ethereal solutlon of phenylmagneslum
- bromide is. preSsure-j:ransferred thh dry mtrogen mto the-1-1.

%
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. dr0pp1ng funnel (NQte ), Dunng subsequent operatlons until

the hydrolysm stép, a,;posmve presadre of _10—90 mm. of nitrogen’

is maintained in- -the closed system by ineans of a mercury bubbler

‘ to prevent access of 4tmospheric moisture.” The ether iscooled to -
below —60° by a bath of Dry Iee and acetone and i is kept below o
—60° all during the reaction (Note 6). The reactants are added B

-tc the well-stxrred reaction mixture alternately in small portions, -

o first 10 ml of methyl borate and then 30 ml. of phehghnagne&um

brormde, the rate of addition being as. l‘apld as is pgssible without .~ -

the temperature of the mixture nsmg above —60° (Note 7).
* Stirring is continued for ‘an additional 20 minutes below —~60°. -

.-after the addition of the reagents is tompleted. .

3
- Phe stirred Mixture, ma.mtamed at or below ()° is hydrolyzed-
by the addition of 200 ml. of distilled water during 5 minutes. |

. Itis then neutrahzed by addition of a solution of 84 ml. of concen-

trated sulfuric acid in 1.7 1. of distilled water duting 15 minutes.

. 'The mixture is transferred to a S-lsseparatory funnel, the ether

,la,yer is separated and the aqueous layer is extracted with three

" 250-ml. portioms of ether. *
' The combined ethér layer. and extracts are transferred- to a

,5 1. round-bottomed flask equlpped thh a Hershberg stirrer,? a . .

~droppmgfunnel a Claisen head with a water—cooled condenser,

an electric heating mantlé, ‘and an jce-cooled receiver (Note 8)} -~

~ After approximately one-half of the ether has been removed by

- distillation from the stirred mixture, 1.5 1. of distilled water is o

o added ‘slowly’ while the distillation is contmued until a head‘ TR

- femperature of 100° is reached.(Note 9)., .
While stirring is Cmmnued ‘the aqueous dlstﬂlana is cooled in

" an fe bath (Note 10). The benzenéboronic acid, which separates

as.small white ¢rystals, is “collected on a Biichner funnel add

\washed with" petroleym ether. The petroleum ether removes . ’

" traces of dlbeguenebonmc acid, which are seen in the hot mother

* " fiquor as globules of brown oil and Whlch may color the. product. .

The acid is’ déﬁydrated to benzeneboronic anhydride by heating’

. ~.it inan oven at 110° and atmospheric pfessure for 6 hours (Note - |
1) “Benzeneboronic anhydride is obtained as a colorless solid,

. wexght 240247 & TI19%), (Note 12), mp 214-216°.
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e Note‘s’

1 A summary of ‘the physmlog;cal acthty of benzeneboromc )

aad ‘may be found in reference 4a. . . -

- 2. The submitters found that for a preparation of thls sizea

~in6h Duplex stpersator (Premier Mill Corp., Geneva, New,

- York) operating at 7500 rp.m. provided excellent agitation of
.‘ ~ the heterogeneous reaction tixture. For smaller preparations -

(1:1- flask) they found that a ‘Stir-O-Vac'(Labline, Inc,, 217.N.

Desplamer St.,- Chicago 6, l]lmo:s) operating at 5000 r.p.m. was <=

. satlsfactory The type of agitation is very,xmpoi:tant for, whereas _

“the dubmitters obtained yields of areund 91%, the checkers ob- .
: tamed ylelds of only 7 7-80%, with either a Morton stirrer ? (ex«'

cesswe splashing deposited some of the reaction mixture on the
‘warm, upper walls of the flask) or a Polytron dispersion mill type
of stirrer (there was too muchhold-up if the stirrer housing).

3. Tanlk nitrogen was dried with phosphorus pentoxide.

. -4, Methyl berate (b. p. 68°) forms a 1:4 azeottope (b.p. 54.6°)

- with methanol (b.p.<64°).% Since the presence of-even a small

. amount of ‘methanol reduces the’ yield considerably more than o

" would be expected from the stmchxometry," ¢ methyl borate stocks

+" should be freshly’ distilled through a good column to remove as ;
. fore-run any-methyl borate~methanol azégtrope. whnch may have -

~ been formed by. hydrolysis during storage. .
5. Mallinckrodt ‘analytical réagent grade ether, dried over
sodlum, wag used. - The methyl borate was the commercial prod-
» uct of Amefican Potash and Chemical Corporation. contammg
- 999, ester- a8 Jecewed The phenylniagnesium “bromide was -
-purchased ‘as a 3. OM solution if ether from Arapahoe Spemal

Prod'ucts, Inc,; Boulder, Colorado.. - -

6. The yield of benzeneboronic anhydride is lnghly dependent
' hpon the reaction temperatire, as the following data of the sub-

' BENZENEBORONIC-ANHYDRIDE .~ §

Y mitters show. At 4 reaction temperature of-15° the yield was .

49%; at 0°, 76%, ~15°, 86%; —30°, 92%; ~452, 92%; —60°, -

. 99%.- . The yields aré based on the combined first. and second
crops of benzeneboronic acid. . - S

. 1. At a given temperature, the maximum ‘yield of benzene- .
boromc acnd and the minimum amount of by-product diberizene-

< ¥ «. ‘

4

S



.
'

' ORGANIC' SYNTHESES, VOL. 39 . .-

o .-
; bon,mc ac1d 8re obtamed when nelther reagent is present in excess
- ,“ The addition of small mcrements of reactants is.a convenient
approximation rmposed by the difficulty of adjusting stopcocks .

-to small rates of flow. Alternatively, the Hershberg dropping

funnel 7 or other ‘metering device may be used to maintain the
storchmmetry Addition times, ‘which depend upon the efficiency.

of stirring and heat transfer vary from about’l hour at —60° to

¥ © 15 minutes at 0°~ .. ‘
, 8. Stirring is helpful durmg :che ether dlstlllatlon to’ prevent !
, ' ,superheatmg, '

9. Small amormts of benzene phenol and blphenyl which may o

7be formed in the reaction, ate removed by the steam distillation.
. Enough ‘water has been. added to ensure solutlon of all of the -.
- .product. - - O L
 10: The product crystallizes at 43° with a. femperature rise o .
o to 45° The solubility of benzeneborgnic acidin water (g./100 g.
.7 of water) s approximately 1.1 at:0° and 2.5at 25° the solubility-
~ - temperature felationship is linear to at least 45°.
" 11. If benzeneboronic acid rather than its anhydnde is desired,
- it can be obfained by aft-drying the moist acid in a'slow stream
- of air nearly saturated with water. The yield of acid is 282-332 g..
~-One can readily convert the anhydride to the acid’ by recrystal-
 lizing it from-water. Benzeneboronic acid gradually dehydrates -
~ to the anhydnde if left open to the a.tmosphere at room tempera- -
*_ . tureand 30-409%, relative humidity. The melting point observed
- is that of the anhydride because the acid dehydrates%efore it
= melts.
" 12. The submitters report a y1e1d of 91% and state that an
additional 22 g (9%) of acxd can be obtamed from the aqueous’
- \mother hquor . v

R Methods of Preparaﬁoﬁ -
. The procedure descnbed ‘isa modlﬁcanop of the méthod. of 4
Khotmsky and Melamed,® wifo first reported the preparation of
- 'boronicacids from Grlgnard redgents and borate esters. Benzefie-
- ‘boronic acid and the corresponding anhydride also have been
prepared by feaciuon of’ phenylmagnesmm ‘bromide with boron
: A7

-
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tnﬂuonde,’ by rea.ctxon of phenylhtluum with butyl borate,“' and

. by feaction of d1pheny1mercury with borop trichloride.t
~ The present procedure is also applicable to the. synthesis of
. substltuted benzeneboromc acids.* Benzeneboronic acid and its
a.nhydnde arg of_ use as startmg materials for the synthesxs of

phenylboron dichloride ** and of various substltut,ed B"oromc and
boruﬁc acids and esters o1 -

-

1 Amenca.n Potask and Chemical Corporation, Whittier, California.

 * Morton, Ind. Eng. Chem., Anal. Ed.; 11, 170 (1939), Morton and Redman, Ind.

'Eng Chem., 40, 1190 (1948),,
°3 Pinkniey; Otg, Synthesss, Coll. Vol; 9, 117 (1943).
¢ () Washburn, Levens,  Albright, Bllhg, ‘and Cernak, presented before the

Division of Industrial and Engineering . Che!mstry, 131st Nattonal Meeting, American .

. Chemical Society, Miami, April 8, 1957, Abstradis of Papas, p. 12L; (b) Wash- -

> burn, Billig, Bloom, Albright, and Levens, Presented before. the Division of In-

organic Chetmstry,-l.?.?rd National Meeting, American Chemical Saady, San -

Francisco, Apnl 18, 958, Absiracts of Papers, pp. "45DM6L, -
$ Schlesinger; Brown, Mayfield, andGilbreath, J. 4m. Chem. Soc., 75 213 (1953)
.. %Seaman and Johnson, J. Am. Chem, Soz., b8, 711 (1931). . - |
" "Hershberg, Org. Syatheses, Coll, Vol 8, 129 (1943). - T
.~ %Khotinsky and Melamed, Ber., 3090 (1909).
9 Krause.and Nitschg Ber., 553 61 1922); Krause, German Pateht 37, 467
(1923) [C.A., 18,992 (1924)].
* 10 Brindley, Gerrard, and Lappert, J. Chem. Sic, 1985, 2956
. 1. Michaelis and Becker, Ber., 15, 180 (1882). = -
. ®.Dandegaonker, Gerrgrd, and Lappert, J. Chem. Soc. - 1957 2893
w Lappert, Chem. Revs., 56 987, 1013 (1956) .

A

N L s e

-



*'a.

&

~ 8 . ORGANIC:SYNTHESES, VOL. 39 '~ .-

[ — . - . s

< - . R {

wal 2,5—DIAMINO-3,!—DICYANOTHIOPHENE
' ' (3,4-Thnephenedicarbomtrile 2,6-diamino~)
NC CN . .
Pyndme . P .
(NC) C~— (CN) + ZH S :
2 2, 2 “ ﬂNHz ) 7
,\ Subnntted by W. ] MIDDLETON.! - ' : .
L \-Chec¥ea' by J{mns CASQN and RareEJ. FESSENDEN.
» " /— t .o . )
oo, Proeedure

C autwn! Stnce carbon dzsulﬁde is hzghly ﬂammable and hydrogen '

 sulfide Whghly iowic, this reaction should bé carried out in o hood,
with due_ precasiljon against Jire. It is also recommended that
tetracyanoethylene hot be dllowed to comé into contact with the skin.

A 11, three-ngcked flask is fitted with a- sea‘led mechanical
stmrer a condenser” protected by a drymg tube, a thenqometer, ;

and an inlet tube extending to the bottom of the flagk. A solution
“of 256 g (0.2 mdle). of recrystallized “tetracyanoethylene ? in

:+-300 ml. of acetorie is placed in the flask, and 300 ml. of carbon

- disulfide is added. “The flask and its contents are cosled to 0° by

- means of- a salt-ice bath. . With good stirring, hydrogen sulfide is -
. passed. mte the reaction mixture at a mederate rate while the

température i$ maiptained at 6°5°. - Fhe solution Becomes milky
-after a few mjputes owing to the formation of Colloidal sulfur.

 §%a ¢

The hydrogen sulfide addition is continued for about 30 minutes, - .

““or uhtil the solution is thorOUghly saturated. - °

_The hydrogen sulfide addition is temporarily suspended, and -
" 100 ml. of pyndlne is added rapidly in one portion through the

condenser as the solution is stirred vigorously (Note 1). ‘The

. -phene begms to precipltate m!medmtely “The hydrogen sulfide
addxtion is resumed and is continued for about 30 minutes while
* ‘the temperature of the reaction mixture is maintained at 0-5°,

Finally; the reaction mixture is stirred for an addmonal 30 min-

ufes at- 0—5° then the y;allow precxpltate of fhe hiophene is

®

< solution becomcs clear, and then 2,5-diamino-3,4-dicyanothio- - .
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2,5 DIAMINO—3,4~DICYANOTHIOPHENE N R

~coﬂected on a Biichner funnel thoroughly washed with about

. 500 ml. of acetone, and dried i m the air or in a vacuum desiccater.
The yield of crude product of yellow or buﬁ color amounts to_

30-31 g. (92-95%).

This mafterial is Sufﬁmently pure for most purposes. If a purer a

product is desired, the*crude material is dissolved in 300 ml. of

‘ dxmethyliormam;de 10 g of activated alumina (48-100 mesh) is

added, and the mixture is filtered. The filtrate is heated to .
80-90° on a steam bath, then 1 L of boiling watef is added im- .

_.nediately (Notg 2) The resultgntrmlxture s ‘cooled in an ce
bath, and the light buff crystals of 2 ,5-diamino-3 4—d1cyanothlo-

v phene that separate are collected “on a Biichner funnel and -

théroughly washed with 500 ml. of acetone; welght 26-18 g.

(79-85%). The product has no.definite melting peint but sub-

. kmts with some decomposmon when heated above 250°.
o, . - ‘ot “ ; \
L I " ' [ Lt

. Notes '
L Unless the pyrldme is added quite rapxdly, some of the

pro&uct will begin to precipitate before all of the sulfur has dis-
‘ solved a.nd the final product will be captaminated with sulfur,

' 2. This operation should be carried out ag rapidly as possxble, .

. -since prolonged heatmg in dlmethylformamlde results in  loss- of
L J)roduct . . ‘. : ’

- S Methods of P}epamtion .

2 5~ Dxamano-S 4-d1cyanothxophene has been prepared only by
'the action of hydrogen sulfide or sodium sulfide on tetracyano- .. -

: ethylene or tetracyanoetlmne 3 Unlike ‘most am,mothlophenes,

-2, 5-d1ammo-3 4—d1cyanothmphene 1s very stable and can be

dtored indefinitely. - Its amino groups. { show the normal. reactivity
of -atomatic amines. For exatple, they readily condense with

aromatic aldehydes to form’ highly colored bis-anils.? Hot 10% T

- sodium hydroxlde rearrangeés 2;5-diamino-3 4—d1cyanoth10phene
- to.2-amino-3,4- dlcyano S-mercaptopyrrole -

1 Contribution No. 483 from Céntral, Research Department, Experunentay

) N Station; E. I. du Pont de Nemoiirs & Co. (IncA), Wllmmgton Delaware
* Carboxi, Qrg. Sywthests, 39, ‘64 (1959).

*Midaleton Erglehards, 1 Tisper, /. Am. Chem. Soc., 80,2822 (1958).

z
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DI-n-BUTYLDIVINYLTIN
SN ~ (Tin, dibutyldivinyl-)

, CH2=OHBr + Mg w‘ﬂ CH2=CH'MgBr
2CH2=CHMgBI‘ + (n-C4H9)3SnClg - N . -
(n-C4H9)2Sn(CH-—CH2)3 + MgC12 + MgBl‘z )

: : CoL Submxtted by DIETMAR SEYFERTH. -
‘ 7.+ Checked by MELVIN §. NEWMAN and S. RMACBANDRAN .

~
N TN

o Lo Px;dcedure
‘Ina 2-1 three-necked ﬂask equipped with a' Dry Ice-acetone
reflux condenser, a mechanical stirrer, and a 250-ml. drqpplng_".
- funnel, is.placed 29.2 g. (1.2 g. -atoms) of magnesxum tummgs
Enough tetrahydrofuran (THF) (Note 1) to cover the magnesium
is added, stirring is begun, and about -§ ml.: of vinyl bromx‘de
(Note 2) is'added. After the reaction has started (Note 3), an
‘ additional 350 ml. of the THF is added. The rest of the vmyl
© bromide (140 g.; 1.3 moles, total), dlssolved in 120 ml. of THF,
~is"added at such a rate that a moderate reflux is maintained.
 After the addition has been completed, the solution is réfluxed for
" —30 minutes (Note 4). The Grignard solution is then cooled to
" room temperature, and the Dry Ice-acetone condenser is replaced
‘with a water condenser which is fitted with a Drierite-filled drying
‘tube. A solution of 135 g. (0.44 mdle) of dJ-n-butylfm dichloride:
. (Note 5)in 250 ml. of THF (Note 6) is then added, with stirring,
“at such.a rate that a moderate reflux is maintained. After the -
addition has been- COmpleted, the reaction mixture is refliixed for
20 hours. "The mixture is then cooled to rooi temperature andis - ‘
* hydrolyzed by. the-slow addition of 150 ml. of a saturated : am-
. montum ¢hloride solution (Noté¢ 7). The organic layer is then
" decahted and the residual salts are washed thoroug‘hly with 3
_portlons of ether, the. washings being added to the organic layer.
“The ether and the THF are stripped off at atmospheric pressure; .

v -




DI-n -BUTYLDIVINYLTI\I ’ . 11

a Clalsen distillation head is used The residue is then distilled
- at reduced pressure using a vacuum-jacketed Vigreux column
equipped with-a total—reﬁux partial take-off head togive 95-116 g.
(74919) of dl—nnbutyldnnnyltm b. p 60° at 04 mm., nf
14797 (Notes 8 and, 9. . '

3

- 2. Notes

1. Te&rahydrofuran obtamed fromr the Electrochemlcals De-
-partment-of E. I. du Pont de Nemours & Ca.* (Inc.), was dgstﬂled
from lithium aluminum hydnde prior to use. It is not advisable
to leave THF purified ifi this manner standing around for longer
periods, since, in the absence of the inhibitor- present in the com-
mercial matenal peroxxdes form fairly rapidly. (See also p. 57;
Note 2).

2. Vinyl bromide, obtamed from the Matheson Company, was
redistilled prior to use. . The distillate was collected in a receiver
cooled with a Dry Ice-acetone mlxture and protected from day-
hght AR -

- 3. In most cases the formatian of the Gngnard reagent began
'-m the absence of any injtiator. | In cases where the reaction did
not begm within dfew mmutes, 0.5 ml. of met‘lyl lodtde served’ to
_initiate attack on the magnesium.

4. In small-scale preparations_of vmylmagnesmm bromide it

s adv\xsable to carry out_the reaction in an atmosphere of dry

“nitrogen in’order to- .prevent hydrolysis and oxxdatlon of the
Gngnard\ reagent. In larger-scale preparations such as the one
descnbed Here, where a considerable -excess of Grignard reageny,
is used, such precautions are not necessary.

5. Din-butyltia dichloride is a commercial. product of Metal
and Therrit Corporation, Rahway, New Jersey. _

“. 6. The checkers found that 250 ml. of dry ether was equally -
effective. ,

7. Enough satumted ammonium “chloride SOlllthH is,added to
- -cause coagulation of the inorganic salts to a particle size of about

2-5 mim. in digmeter; the volume of solution required varies but

. averages about 100-120 ril. per mole of Grignard reagent. If the
N hydrolysm isr stopped at this pomt a clear, essentlally dry orgamc \

7
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layer resylts, and i in most mstances no further drying is required
before distillation. -
8. This general procedure has been used to prepare %3 a large
o number of vmyltln compounds, mcludmg

CH2==CHSHR3 (R CH;, CoHj, #-C3Hy, n-C4Hy, CeHz)

- (CHy=CH);SnR, (R = dHa, #-C¢Hs, (CHy);SiCHj, CeHB)
) (CHz-—-—-CH)asnR (R = n-C4H9, CeHs) -
(CHy=CH)$n' ;& .

‘9. Grignard re’agentsother than wnylmagxe&um brormde may'

be used in this’ general procedure. , “The iniffal use of a Dry Ice-
. . acetone. condenser, is then not required. _Use of the THF solyént
. provides a distinct advantage over the method recently described

" are requxred

A B Y Methods of Preparation

in detail ¢ in which ether is used as a solvent, since fewer steps

The above procedure is essentlally that described previously by ‘ ‘

R the author.* Di-n-butylvinyltin has been prepared by the reac-
. tion Between vinylmagnesium chloride with either di-n-butyltin
- dichloride or di-n-butyltin oxide.>. “The preparation’ of vmyl-

~ magnesium bromlde was first described by Normant '

8 Depart.ment of Chem:stry, Masea.chusetts Insutute of Technology, Cmbndge,
Massachusetts. - N
’Seyferth and Stone, J. Am. Chm Soc., 719, 515 (1957) '

" #'Seyferth, J. Am. Chem. Soc., 79, 2133 (1957)'

» $Van der Kerk and Luijten, Org. Synthgses, 88, 86 (1956). .

' ¥Rosenbérg, Gibbons, and Ramsden, J. Am. C’mn Soc 7, 2137 (1957)
'Normmt, Cmﬂ rend., 369, 1510 (1954)
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DICYANOKETENE ETI—IYDBNE ACETAL\

(1,3-Dmxolane—-A“’ "‘-tnalonomtnle) N
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1, Procedure o M

Caution! Thzs preparatum must be carrzed out in a good hood
becasmse hydrogen cyanide is evolved. Itis madvfsabie to allo'w con-.

" tact of tetracyanvethylene with the skin..
Urea (4.0 g., 0.067 mole) is dissolved'in 50.ml: of distxlled

-

- ethylene glycol (Note 1) contained in a -125-ml. Erlenmeyer ‘
. flask. Fmely dividéd- recrystallized tetracyanoethylene * (25.6 £,

0.20 mole) i 1s alidled, and the flask is heated on a steam bath at

. 70-75° with frequent stirring by hand with a thermometer until

_solution is complete (about 15 minutes). The resultantbrownish- -
yellow solution is then cooled in ice water, and the precipitated
dicyanoketene ethyléne acefal is collected on a Biichner funnel.

_* The acetal is first washed with two 25-ml. portians of cold:

; ethylene glycol and then washed thoroughly with‘cold water to .
remove the ethylene glycol The dlcyanoketene ethylene acetal, _
.. which may be dried in air or in a vacutim desiccator, is obtamed
' .in the form of La.rge slightly pink needles, m-p. 115-—116 5° (N ote
- 2); yleld 21-23 g. (77—85% <

-
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