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THE REACTION OF RREISSERT COMPOUNDS WITH
GRIGNARD REAGENTS

HISTORICAL BACKGRCUND

Benzoylation of Cyclic_Tertiary Amines

As an outgrowth of his attempt to ?repare a ketone of
the henzthiazole series hy the.henzoyiation of benzthiazole,
Arnold Reissertl’? in 1905 undertook a more thorough investi;
gation of the henzoylation of tertiary cyélic amines.

Dry quinoline, when mixed with dry bhenzoyl chloride,
apparently undergoes no reaction at room temperature. However,
if a trace of moisturs is'present, partial crystall ization of
quinolins hydrochloride occurs with the similtansous formation
of benzoia anhydride or benzoic acid. By heating the mixture
to a high temperature, a'diqqinolyl3 0an be obtained but no
benzoquuinolinium ohloride.‘ from a mixture of quinbline and
benzoyl ehloride, shaken viggrously witﬁ very dildte sodium
hydroxide solqtion und er Scghot ten-Baumann conditions, Ao
Reissertl isoléted a compound which he at first took to be
1-benzoyl-1,2-dihydro-2-hydroxyquinoline. Further inyesti-
gation,z'howeVer, showed that the pyridinse ring had héen‘
opened and that the product ﬁas o-henzoylaminocinnamaldehyde.
_It is possible that the two éuhétanoes ére actually tantomers.s

When an aqueous solution of potassium oyanide is used?l



infplace of thq_SOGium hydibgide in the ahove reaction, a
nearly quantitative yiéldﬁOf”l-henzoylél,Z-dihy&roquinaldo-
nitrile, (1), now knowngaélﬁeissert’s comp0und, is ohtained.
The reaction of potéssium gyanide and henzoyi chloride in
aéuebus solufion with btheg‘fertiary cﬁoiic amines, pyridine,
benzthiazole and acfidina;fpfoduced no compound anzlogous to
that from'quinoline; hut with isominoline ,2-henzoyl-1,2-di-
hydroisoquinaldonitrile (iI), the so-called isoquinoliné

Reissert compound, wese formed in good yield.2

N\ N

H 19
N CN : ; “C-CgHg
920’ . H”CN
CeHs
I 11

Preparation of Reissert Compounis

In agqueous mediume. ‘Arnold\Reissertl tormed the original

Reissert compound in nearly quentitative yield hy reacting two
moles of benzoyl chloride with one of gquinoline in acgueous
potassium oyanide solution. The isoguinoline Heissert compound’
was formed® by using slightly different proportions of reagents.

4.5,6 have made Reissart

Since that time several workers
compourd s from various aromatic acid chlorides in anueous

medium but rarely in hetter than 50% yield. With aliphatic



acid chlorides hydrblysis to the acid or conversion to the
- acyl cyanide is so rapid that notﬁeigsert compound can he
obtained. Thus Sugasawa and Tsuﬂa4 preparéd‘the Reissert
compounds given in Table I but falled to gét any of the

desired product with enanthyl or phenylacetyl chloride:

Table I
Reissert Compound e o Yield
1-inisoyl-1,2-dihydroquinaldonitrile 50.6%
1-Veratroyl-1l,2-dihydroquinaldonitrile  36.2

1-Trimethylgalloyl-1,2-dihydroquinaldonitrile Trace
l-Cinnamoyl-1,2-dihydrogquinaldonitrile ‘ 34

The formation of a Reissert compoumd is greatly influenced
not only hy the choice of acid chloride hut also hy the choice

9 found that the

of guinoline derivative. Gassman and Rupe
following do not form Reissert compounds£ quinaldine, 5-nitro-
quinoline, S-aminoquinoline, 5-acetaminoduinoline, 6-dimethyl-
aminoquinoline, 7-nitroquinbline; 8-hydroxyquinoline, 8-methoxy-
quinoline, 8-henzoyloxyquinoline andf8~acetoxyquinoline.' Only
.with 6—methoxyquinblins did they ohtain the lesired product.
The authors gave no e#planation for these facts and no consistent
eXplanétion based on eiectronic considerationS»cag he given.
ror example, hoth the nitro and the amino group, a powerful
eléctron acceptor and donor substituent, respectively, produce
inactivity when in the SLposition of ihe quinoline ring.

The ‘authors® reported that they ffequentlj obtained con-

siderabls quantities of bhis-benzoyl cyanide,III.
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Reissert compounds are prohahly formed in aqueous

solution by the following mechanism:

0+ 0% Q. —
+ B
N7 - N7

cl—¢—o0
|
CS H5
N . :
. | CNg A
N’ i/ H « N HN
V- C
O(éCIH o=%c': oc
6 S 6 5
‘ Cs'*s

In non-agueous medium. In order to cecircumvent the

problem of hydrolysis and to make the preparation of Reissert
'cémpounds more general (a’matter of interest as the compounds
may he eonverted nearly quantitatively to aldehydes) the use
of non-aqueous solvents was investigated. |
Dieckmenn and Kemmerer! in 1907 observed the formation
of Xeissert's compound in unstated amount while investigating

the action of guinoline in place of pyridine in accelerating

the formation of henzoyl cyanide from henzoyl chloride and
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hydrobyénic abid in ether solution. Thé main product, however,
was siill henzoyl cyanide;”the cyanide iOn reacting more read-
ily with the acid chloride than the quinoline. . |
In 1940 Woodward8 extenied this work and found acyl cyanide
formatién to he:largely preponaerant when henéoyl cnloride was
used. Acyl cyaﬁidefformation’was exclusive with acetyl chloride
when ether or other inert solvents werévused or when quinoline
was ‘used as its own solvent. Yo réaotion was Ohserved when'
acetonitrile, henzonitrile, ether, diOxaﬁe, acetone or chloro-
form was suhstituted in the original procedure of Reissert.
Wioodward, however, was ahla to prepare hbth ihe original
Reissert compound and i-ginnamoyl-l.2-dihydroquinaldonitrile'
- in good yleld by use of liquid sulfur. dioxide as a solvent.
»Adetyl chloride under thess conditioné gave negative results.
The striking success resulting from use of the more polar
liquid sulfur dioxide Further indicates the ionic nature of
the reaction.

9 have developed a general method

Grosheintz and sischer
for the preparation of Reissert compounds derived notJonly
from aromatic acid chlorides, hut also, for the first time,
from aliphatic acid chlorides. They reacted freshiy dig-
‘tilled quinoline in liquid anhydrous hydrocyaniqacid with
various acid chlorides dissolved in ehsolute henzene. 1In this
manner they prepared twelve Reissert compouﬁﬂs from the acid
ohloride as listed in Tahiﬁ II.

Buchanan, Cook and London'® uged this method to Preparse

four more of the compoinds listed in Tahls II hut failed to



obtain the expeated produet from p-nitrobvenzoyl,3,5-dinitro-

benzoyl and 2,4-dinitrohenzoyl chlorides.

Taple II |
- _— Yield of
Agid Chloride Reissert  Aldehyde or Refer-

- Compound  Derivative ence

Acetyl- 74 99 R 9
Propionyl- 10 92 9
Batyryl- B 64 97 9
Isobutyryl- : 28 - 98 9
n-Valeryl- : - 4é 9
Isovaleryl=- : . 64 98. 9
2-lethoxyhenzoyl- | 66 97 9
‘ 4-Methoxyhenzoy1- 88 - 98 9
" 0-Chlorobenzoyl- 80 94 9
m~Chlorobenzoyl- 28 96 9
p-Chlorovenzoyl- | ‘77’ - 92 9
Cinnamoyl- S 91 82 9
‘Benzoyl- | % 98 9
o-"itrohenzoyl- o - 80 73 10
m-litrohenzoyl- ~ - - 10
5,4,5-?ri@ethoxyhenzcy1;' o - 10
2-Hitro;5,4,5{trimethoxyhenzoyl- 80 : 60—70 10

This method of Grosheintz and Eischerg has made the
reduétion of acids to éléehydes, via thelir acid chlorides znd the
corresponding Reissert dompounds, & general method. Unfortunate-
ly, however, it ie not neafly as convenient as the original pro-

cedure of Heissert as it involves the use oi liguid hydroceyanic



acid and anhydrous conditions.

Reaotions of Reicsert Compounds

Reaction with phosphorus péntachloride, thionyl chlorids,

or sulfurJl g¢hloride. 'l;Cyahoisoquinoline was unknown and

2- cyanoqulnollne ohtainahle only by fairly roundahout methods
when in 1913 kaufmann and Danallkerll made aitempts to prepare
them from Reissert compoands. They noted that 4—cyénoquino-
line was ohtainahle from l-alkyl-4- cyano -1,4- dlhydroquinolines

by oxidation with alcohollc iodine solutlon followed hy vacuun

distlllatlon.
Hen o CN - CN
I, : N vacuum N +
R —_—— _ R I
ALCOHOL N? oisT. N’
+‘ -
R |

The attempt to oxidize the original Reissert compound in
similar fashion to z;oyanoquinoline eithér did not go at all
or went in a different direction. The treatmenp of Reissert’s
compound with a 25 mole % excess of phosphorus pentachloride,
however, gave & very vigorous reaction with fomation of
hydrogen ehloride, benzoyl chloride ahd 2-cyanoquinoline. Use
of dry chloroform as a solvsnt méde the reaction milder and
more controllahle. Yields‘of 55-707: were reported; ‘Thionyli
chloride and sulfuryl chloride were also used sucaessfullye. |

12

Hamer, however, who repeated the work with phosphorus penta-

chlorlde in 1939, was unahle to get better than a 24- 29% yleld.
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N ] - PCly Y + HCl+ PCly+Cg HsC-Cl
=/ HCCls 7~CN 4

NCN N | .
C=0 ' : o
Ce Hs

The isoguinoline Reissert compound barely reacted at all
with phosphorus pentachloride in chloroform solution, but .
without a solvent it reaoted s1owly to givelan 84% yield of
l-cyanoisoquinolins. ,Pédhury and Lindwalll3 used this procedurs
in making derivatives of l-cyanoiSOq@inolins'but ohtained that

compound in only 53% yield.

Catalytia hydnqgenétion.‘ Rupe and coworkers have
investigated the détalytic hjﬁrogenation of woth the original
(Reisserf aompoundl4‘and the isoQuinoline Reissert compound15
‘iﬁ tﬁeir study of the feduction of oyano Qomﬁoﬁnds with
hydrogen overrniekel. Théy found that sodium and aicohol
sylit the pyridine ringl4 and 4id not invéstigaté this reaction
f@rther. #ith palladium black,’reduction Was’incomplete‘ahd
hoth a secgondary and a primary rase weré formed. when nickel
was used as a catalyst, reduction was domplete; o

:Nith a nickel catalyst, at 70-90°C., under 100 atmospheres

pressure of hydrogen, the reaction proceeded a8 follows:




‘Aleoholic hydrochloric acid was used to hydrolyze the
final benzoylated product. The free hase was ohtained on

making ths hydrolysis mixture alkaline.

HycH |y
H
_ kH .
N CHz-NHp
H

‘The isoquinoline Reissert oompéundl5 is similarly hydro-.
genated to a henzoyiated aminb,compoﬁnd, altnough a samewhat
higher temperature and pressure, 90-110°C. and 140 atmospheres,
are required. Hydrolysis again yields the free bage. Similar
results afe obtained with the Reissert compound derived from

6~methoxyquinoline.5

H
H

H CN CH{NHZ H CHS NC5H5 : H CHZNHZ

" A series of eompounds whlch dlsplay some pharmaGOlOglcal
aotlvity wers prepared5 from . the tetrahydroqulnolines and

tetrahydroisoquinolines descrlhed ahove.

Reastion with mineral acids. One of the most interesting

anﬂ»brohahiy the most important reaction of Reissert compounds
is their ready cleavagé, usually in goad yield; to the aldehyds
correspond ing to the o:rginal acid chloride and to quinaldo-
nitrile, which is further hydrolyzed in the reaction fo;quin-
aldic acid or the corresponding aﬁide.l'z ItAthus serves gs a

convenient means:for reaaOing acids, via their acid chlorides,
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to aldehydes, and is limited only by the difficulty ot prepa-
fation of many Reissert cdmpounds. A paftiai listiof.aciﬁ
ahlorides reduced hy this method is given in Table II. A
Reissert, whb discovered this reaction, also nofed‘a small
amount of henzoin quinaldatekforméd as a by-product.

An analogous reaction odcurs*wi&h the isoquinolins
Reissert compound ‘to give, hesides thé expscted bhenzaldehyde
and isoquineldic acid, small amounts of henzoin and an unidenti-
fied yeilow oompound,’which as a result of comhustibn anslysis
was assignad~the empiricai formula 054H23N30a

MeEwen and Hazletfé,in 1949 proposed a mechanism which
acaounts for all the products ohtained. They proposed that
_the first step of the reaction is the‘coordinétion of a proton
with the amide oxygen of the Reisssrt compound, IV, giving the
conjugate acid, Ve By simultaheous loss of a proton from the
2-position of the q;inoline ring and gain of a‘proton by the
- original carhonyl cafhon'atom, the compléx VI. is formed, whieh
then dissoc iates to an aldsehyde and quinaldqnitrile (VIi).
Under the conditions of the reaction, the quinaldonitrile is
hyirolyzed 10 quinaldic acide. Doubtless an important driving
forece in the reaction is the gain in resonance enefgy attendant

on conversion of the dihydroquinoline to a completely aromatic

Systemo
; A\ ¥ N
Qe = (e, —
o N CN N7 C N
) o+
Iv =0 v HO-‘CH
R | R
» A N '
H' + — + RCH O+ 2H"
ACN~ -JCN ~
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The formation of henzoin quinaldaie as a hy-product from
~the hydrolysis of the orlginal ﬁeissert compound can he
ascounted for by assuming that the congugate acid of henzalde-
hyae formed in the reactlon competes W1th the proton in the
accep tance of an eleatron pair to form a new hond with the
original carbonyl earbon atom of the Reissert compound thus
forming the complaxy VIII. This eomplex then gives the ester,
X, via an intra-molecular eyclization to the imino ether

eaomplex IX.

cCN J~ CN , —t—co— H
+N oOH NN o /€0~ ¢ ‘C c6 5
e

| - + D 0 . 0 i
-c—Cc—CgHyg_H ey e ~ el Ce M
Ho i ; H~0-T,—?{_CGH5 —_—> , 6§75

) ‘
05H5 CsH5
VIII X X

Fairly direat evidence for ﬁhis intramoléculér'mechanism
wag ohtainsd hy darrying ouiia competition’reaotion invblving
l—(p—chloroﬁenzoyl)—1,2-dihydroquinaldonitrile, 2Lhéhzoyl-l,
2-dihydroiéoquinaldonitrileJM(II), an excess of henzaldehyde
and hydrochlorie acidQ Theﬁoniyjproduots isolated'from the
reaction miﬁture, other than’benialdehyde, p-chlorohenzalde-
hyde, quinaldic aqid anﬁ isbquinaldig acid, were ﬁ-chlorohenZoin
quinaldate, henzoin isoqainaldate, a small amount of frese
benzoin and a.yellqw produat, Co HygNo0e Since the iattef
three prbducts'were also obhtained on reacfion‘of the 180quih-.
oline Reissert compound itself with an exceésrof henzaldehyde

and hydroohloric acid, and since no products correspohding to
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benzoin quinaldate or p—chlorohenzoin isbquihaldate which
would be formed via an 1ntermolecular meohanism wsre obtained
the intramoleeular mechanlsm 1s well suhstantiated.
Furtner investigation'has revealed that the yellow com-

pound , 024H16N20 originally feported by A; Reissert as
CpqHy N0, is 2- (111s0quinolyl) 4 5~dlphenyloxazole.16
Comhustlon analyses do not adeqaately dietinguish hetween the
two formulas. Structure proof was based on,the following
facts:‘ (l).Almolecdlar weight determihatiog hy the:Rast_
method‘gave avéalue of~555 as comparsd with‘the theoretical
value of 3248 for a compound with the molecular formula

44H16N20‘ (2) The conventional tests of organlc qualitative
analyeis indicate the ahsence of oarbonyl containing, eyano,
hydroxyl or primary or secondary amino groups. (3) The ultra-
violet and visible abhsorption spectrum shows a maximum at
410mp, wiich is reasonahle for a compound having several
aromatia rings in conjugafion‘with each other. (4) The ¢ o
pound is very resistant to hoth scid and alkaline hydrolysie,
but a 6% yield of‘benzoin and a 5% yielad of'isoquinaldie acid,
together with an 85% recoﬁery\of starting material, was
obtained after one week of refluxing in 25% sulfuric acid
solution. (5) Ths results of a potassium permangenate
Qxidation in ﬁyridine solution imﬁly that two moles of henzoice
»acid are formed per mole of yellow’compouhd oxidized. (6) It
is knovn that benzoin and benzonitrile combine to give 2,4, |
S5-triphenyloxazole in a reaction catalyzed hy soncentrated

sulfuric aecid. This is a comhination of reagénﬁé‘somewhet
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vanaldgous to;that‘formed in the acid-catalyzed reaction of the
‘isoquinolineyaeiSSert oompound, hut isoquinaldonitrile and
henzoin in sulfurio‘aeid solution do not comhine to givevthe
oxazole, XVI.

In considering a mechanism thé following facts had t§ he
cohsidered: (1) The addition of excess henzoin to the 2-henzoyl-
1,2-dihydroisoquinaldonitrile (II) prior to reaction with the
éoncantrated hydrochloria acid_dbes not increase the yield of
the ovaole, ivi, (2) Iéoqﬁina}do@itrile-does'not react with
benzoin 1o giveithe oxazoie,XVI, und er fhé conditions of its
preparation from the isogquinoline Reiésert compound II.

(3) The yieid of oxazole, XVI, is markedly iﬁoreased, althouéh
still small, by the addition of excess benzal@ehyde'to II prior
.to,the reaction with hydrochlorioc acid . |

A mechanism for fhe formation 0£ the oxazolé,‘XVI, con~

sistent with the known faats, was offe;ed and consiéis of the

formation of the obnjugate acid, XI, of II, reaction of this

o H OH e
H H ) HN S Negh s
II X1 I XIII o-¢" °°
: i
N T A\ ’ g 05
. - B 2
/ﬂ ‘Hzé /N g
c-0 - ‘ N
(S i~ * NH
o g o - A o 3
- . 4
NWATPLE NFcens / T
c c —0-C—C—c, Hy-
/\ l u 6
HO CgH g CegHg o CgH
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with the:oonjugate“aeid bf heﬁzaldeﬁyde o glive the‘cdmplex
X1I, whlch then affords the imino~ ether XIII, %wy an 1ntra-‘-
molecu;ar rearrangement. All of this 1s identical with the
mechanism préviously:prOposedvforvthe reagtlon of the qulno—
line Reissert dompdﬁndZﬁithvhenzaldehydeland'hydrochloriq acid.
The imino-éther 1XIII 'thenfundérgdes either a hydrolysis té
benzoin isoqainaldate {XIV) or'a cydlizatibn to the hydrcxy;
dihyd rooxazole, XV.. In a simple acid oatalyzed dehydration,
XV then affords 2-(1—isoquinolyl)-4,5~diphenyloxazole*’(XVI).
An iﬁdependent synﬁhesis‘of é—(l:isoquinclyl)-4;5~di-
phenyloxazols by the methcd‘of’DavidSOn, Weiss and Jalling,17
to.suhstantiéte furthér thé proposed structurs, XVI, . was
suggested to us by Dr. Marvin deis » one of the authors.
They17 had investlgated the actlon of ammonia in acetic aeid

on esters of benzoin and found that good yields of 0xazoles

were chtained where R in the equation helow was CHz~- or CeHp~e

H O |

v I , .

C—0—C—R ’ c—0

\ + NH ACETIC | "\ ~ e—r
3 . ' ' /

=0 S O

where R = CHS; or CgHg-.
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Ag some of the anpropriate benzoin ester (R l-isoquinolyl-~)
was available from the stady of the acid catalyzed ;ormation of
aldehydes from the isoqainoline Reissert compound, this method
of Davidson, weise and Jelling17 was anplied to the ester, hut
none of the desired 2-(1Zisoquinolyl)-4,5- diphenyloxazole ( XvI)
was 1solated even though the ‘reaation mixtdre wasiexhaastively
worked'up. Cons?derehle deoomposition‘appea?ed to have oeourred;

' As a check of experimental technique one of theirl? - |
reaotiohs (R = CHz-),was repeated. The desiredeproddct was
obtained in 51% yield compared with thelr 17 yield of 82%.

Thls was considered as a sufflclently good oheck and further
attempts to prepare the oxazole ,'XVI by this or other methods

was abandoned.

Stephen's reddotidn.A Many nitriles, both aliphatlo and
aromtia, have heen reduced to aldehyde imlnes by a mixture of
anhydrous'stannous chlorlde~and hydrogen chloride in dry ethergle
Hydrolysis of the imine hydrochloride thus fomed yields the
oorreSpohdihglaldehyde. This method of Stephen is not ¢ om-
pletely general, ‘bu’t benzaldehyde, G-naph'bhaldehyde, stear-
aidehyde and myristaldehyde have heen thus prepared}

The suocessful Stephen's reduction of Reiesertfs com-
pound, l-henzoyl—l,2-dihydfoquina1donitrile*(I), would give
l-venzoyl-1, 2-dihydroquinoline-2-aldehyde (XVI1), or, if

hydrolysis occurred in the acid solution, quinoline-z-aldehyde
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and henzaldehyde. Kindalll6'19«tried tﬁis reastion and
isolated and identified only henzaldéhyde and.unreacted start--
ing material. An'acid éoluhle compound,ﬁas also ohtained, hut
it was 1mpure and was not identified.‘ If was hélie#ed that
some, Or even most, of the Reissert compound was converted to
;ulnaldlnamlde or the corresponding imino ehloride, since
quinaldinamida is obtained in good yieldehen anhyd rous ﬁydro-

gen chloride alonms reacts with the Reissert compound in abso-

lute ether, and the resulting product is hydrolyzed hy water.

Alkylation. It has been shown by Boekelheide and Ains-

worth?0 that the isoquinoline Reissert compound can be alky-
lated by certain Mannich hases with the aid of metallic sodium
in xylene solution. Alkal ine hydrolysis of the resulting pro-
dust easily gives the oorreSpondihg alkylated isoguinoline
dérivative. The reaétion.with gramine (R = -H) isigiven helow.
2_carbéthaxy—5-aietnylaminométnyl-inaole‘reacted in similar
fashion to give 1-(2%carhethoxy-3-indolyl )-methylisoquinoline
(R = -CzHg0p). ) 3

- : : /N(CH3)2
CH
N 12 CH2 Ng /
Ve (I @T %3
675  N\N\R XYLENE @ =0
OH

| .
— | |
: #
H

where R = -H or -COpCyHg
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0 explain the ease of hydrolysis and the fdxmation of
the observed products, Roekelheide and Alnsworth suggested that
the hydrolysis proceeds hy attaok of a hydrox1de ion or a water
molecule at the amide linkagg followed_hy-the shift of a pair of
electrons and the loss of a cyanide ion aé iilusﬁrafed helow.

The driving forae for the reactlon is prohahly derived from

aromatization of the pyrldlne ring.

| 0 N

l AN
i:><fgurgf5% —>. + CN° + <::>>c OH
Y7 CN  OH Y

| further work by Boekelheide and We instook?l shéwed that
hoth the quinoline and isoquinoline Reissert compounds can he.
alkylated by alkyl halides. Alkeline hydrolysxs gave the
corrGSponﬁing alkylated qulnolines and isoguinolines.
l-lMethyl-, l-henzyl-®and l-n-butyllsoquinoline have Heen thus
prepared. The fofmation of the anion of the Beissert'compound
is bhest carried out under mild corditions in order to avoid
rearrangsment. Phenyllithium in an ether-dioxéne solution
proved to he the most satisfactory of the reagenté investi-
gated for the alkylation. The over-all procedurs appears ®
have many applications éhﬂvto'he superior to previoas me thods

for‘ﬁraparing such derivatives as l-methylisoquinoline.

N o CgHgli N\ o OH™ . N
8 ; h A0 ) =
N-C-CgH g —> N-C-C6H g 7

e N R X | |

RCHN. T R

where R = ~CHg, ~CHg - CgHg or -C4Hg-n
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dhan the quinolins neissert gompound was sahgected to
methylatlon and subsequent alkaline hydrolysie, lepldlne was
ohtained in good yield. o quinaldine, whieh might have been
GXpegted‘asytheiprodu§§, wes isolated. This,resﬁlt raisedvthe
question as to whéther th"é intermediate, XVIII, had the 1,2-di- o
hyd ro structare ngen or the 1, 4-dlhydro structure.\ The sems
question had never. heen fully answered even for the original
Reissert compound. | |

Hvidencse suppdrting the.l,?—dihydro structures was ohtained -
hy suhjesting the intarmediéte,5XVIII, to a second methylation.
As shown helow, the‘dimethylatéd product, when suh jected to/ .
alkaline hydrolysis, gavé 2,4~dimeihylgﬁinoline (X¥X1) and @ust
therefore be represented by stiﬁcturééyxx- Sinse the ultraviolet
absorption speetra‘of XVIII, XX>and the quinolins Reissert O M-
pound‘weré found to he cldéely similar, lt seems most llkely that

81l are members of the 1,2~ dihydroquinoline series.

CHs : CHs

- s . . - 2
@\1” csH,L.>mH OH

N CH 3l - NP

N oCN Y NCN . yvinn

c‘:=o " - €=0 XX

Ce H, - CeHy

I C.H LiCHsl
CH,
N
17 CH3

XXI
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Base catalyzed rearrangemnt. Certain nitriles react
with Grign&rd reagents;to,giveLkéiohes. ,As Rgiésert'sicom-
pound is a ﬁitrila, Xinda1116, 19 reacted it with methyl- |
magnesidm hromide with tge'expectation of possiﬁly ohtaining
| l-henioyl-E-acetyl;l,a-dihydquuinolins’(XXII),.or 2-acetyl-
quinoline (XXIII) and henzaldehyde if  XXII should have heen

hydrolyzed:in working ap;the'reaetion mixture.'

AN o ~
Y| [}

eHs
XXII o . XXIII

C:=
1
c

‘Actﬁally none of thees products weré ohtainéd as an
N to C acyl micratlon had occarred with the formatlon of a
50% orude yield of methylphenyl- -quinolyloarhlnol (XXVI).
The reaction probably involves the iormation of the anion,
XXIV, its rearrangement,ﬁo’phényléz-quindlyl Ketoné(xxv)hy
expulsion of a cyanide ion, and finally, reaction of XXV with

methylmagneéium hromide to‘give the carbinol, XXVI.

[:]jqj(H : ?“sﬁgﬁr ) »
CN ~"CHe ‘CN
7 e |

N N

\ \

C=0 C=

i Y

Cs“s CegHs

| | o XXIV , |
~CN™ cnsugav h OI1 |
@N“* écsHs c ~CeHs
X | CH3

,I

CeHs

).9.4'f ' - XXVI
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Shortly after publicatlon of the abhove work, Boekelheide
and WGinstockgl reported that the isoqainoline Relssert gom-
pound , when heated with sodlum hyiride in xylene rearranged
to yield 1-venzoylisoquinoline and sod ium oyanida.l In a similar
manner, 2-aaetyl~1,deih&droiaoquinaldbnitrile rearranged to

yield l-acetylisoquinolihg.‘,The reaction is

, N0 ' ‘
' - 8 R ___‘\i_f._H_> -Nw NaCN '+ HZ.
A  XYLENE AR -

H™CN 0=C-R

where R = —06H5 or -CH3
That the rearrangsment was of general character was
shown hy the study of several quinoline Ralssert gompounds .
" Thus, l-acetjl—l,2~dihyﬁroquinalddnitrile and l-henzoyl-1,2-
.dihydrbquinaldonitrilé were‘readily rearranged to 2-acetyl-

and 2-benzoy1quinoline, respectively. Results are shown in

Table III.
Table 2_121
Relssert Compound | - Yield of Rearranged Product
2 -Renzoyl-1,2- dihydr01eoquinaldon1trlle . 10%
-Agetyl-l,2-dihydroisogquinaldonitrile  30®
1-Benzoyl-1,2-dihydroquinaldonitrile 1 b4 |
1-Acetyl-1,2-4ihydroquinaldonitrile | 318

a) On the hasis of the phenylhydrazone
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Experimenté designed to determine whether the rearrange-
ment was inter-or intramolecular were inconclusive hut tended

to iavbr”the'intramolecular,mechanism.

REACTION OF REISSERT COMPOUNDS WITH
GRIGNARD REAGENTS

'Statéﬁent'gi the Problem

In the course of investigatiné the chemistry of Reissert's
oompound (I), Kindall and Hazlett'®+1® aiscovered that an inter-
esting rearrangemsnt to produce methylphenyl-Z-quinolyloarbinq1

(XXVI) takes place on reaction with methylmagnesium bromide in

benzene solution. ' | , o CH.

N . ‘DIOXANE N OH 4 CN~
H+2 CH;MgBr —> i

Ken | J~C-CeHs
\ , TN 2MgBr+
¢=0 ‘ 3
CeHs
I | XXVI

The present work was undertaken to determine (1) the
elfect on the rearrangement‘of variation of strmcture hoth in
the Reissert oompound‘and iﬂ the Grignard reagent, (£) the -
effect of variation of the react ion cdnditiOns and (3) the

mechanism of the rsarraﬁgement.
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The Reaction of Reissert's Compound with

Methylmagnesium Bromide

The reactidn'between Reissert’s cbmpoand and methyl-
magnesium bro@ide was’oarried out three times in d ioxane
solution and the results are shown in the first part of Table
vIV.‘ In the most satlsfactory run, the crude yleld of methyl-
phenyl-Z-quinolylcarhlnol~(XXVI) amounted to 5%. There was
also obtained a very small amount of EfbegzquQuinoline, which
was identified.by comhustion analysis amd a mixed melting
point test with an authentic;sample prepared hy the method of
Besthornzz. For {he significance of the isolation of this.
compound see the section on mechanism. Trace amounts of
several other compound° were also 1eolated from the neutral
fraction of the reaction mlxtqre, but these were not investi-
| gated turther. One bf thém appears to be unreacted Reissert

ccmpduﬁd (I).

The Effect of Variations in the Reissgsert Compound

The effeat of variations in the quinoline ring. The only

Reissert compounﬁ thu~ far prepared from a suhstitutead quino-
line is 1l-henzoyl-l,2-dihydro- 6—methoxyquina1don1trlle (XXVvIiIi)e.
It resacts w1th methylmagnes1um bromlde in dloxane solution in
essentially the same way as the unsuhstituted Relssert compound
(I)e The grude yield of methylphenyl -2~ (b-methoxyquipolyl)
earbinol (XKVIII) was 56.0@ and the refined yield 24.3%.
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°H3°H 2 CH;MéBrC‘z‘so 3 o |
Wk T Uk
‘Czoh ‘ | ~ CHs |
i |

-
- Cs : .
XXVIi R XXVIII

5

The rearrangad carbinol, XXVIII, white needles, m.p.
98.5-99-O°,kwas'préviouslyrunrepofted. Its structure was
assumed by analogy with the c¢arhinol, XXVI; produced under
similar conditions from thévunsubstituted_Reissertvcompound.
(I). Combustion analyses’bf the free carhinol and of its
picrate derivative were,eoﬁsistént with stnlcturg XXVIiI
The dark viscous nsutral fracﬁion was not worked up, but it

did not differ‘greatly in appearance or quantity from that
| of tho rups feported ahove. ’

' The only other related variation was the use of the
Réissert compound derived from iséquinoline, il. The resultsv'
indicaté that the isoquinoline Reissert compound undergoes the
‘ rearfaﬁgement in the same fashion as the guinoline analog but
in slightly lcwér yield. \Vhsn feacted,in thé game manner as
"~ in the -above reactions, the crude yield of methylphenyl-l-
isoquinolylcarbinol (XXiIX) was only 52%, hut the fefinéd
yield was 20.2%. There was élso a 12% rehovery of starting

material.

N
) ) 2 CH3 Mj Br
R-C—C gH —CcH,
H CN1 b , ‘

II



24

A secomd trial, us ing me thylmagnes ium ioﬂide in place of
methyimagneéium bromide, pfoduced 1ittle or no carbinol
‘XXIX'. About half of the initial isoquinoline Reissert
compound’(II)yiwas recoveréd, The proeedure differed from
that wused in the preceding runs in ihét the.dioxanersolation
of the Reissert odnpouhd Waé;added to an’ethéf—dioxané Sus-
pension of the Grignard\reagent. Usually an ether solution
of the Grignard reagent is added to the dioxans solution of
the Reissert compound. The results, therefore, cannot be
directly compared. When this same method, again using methyl-
magneéium iodide, was applied to the.quinoline Reissert com-
pound (I),the refined yisld was only 12.9% cémpared with 24-

29% by the standard procedure.

" Bffeat of substituents on ihe henzoyl group. :Threefl
Reissert compounds, XXX, XXXI and XXXIT, derived respestively
from p-chloro-, p-methgxy4,-and p-methylhenzoyl achloride, have
been prepared and reacted with‘methylmagnésium bromide in dio-
xane solution. In each of the three cases the yisld of
rearranged product XXXIII, XXXIV and XXXV was markedly lower
‘than in the same reaction with the unsuhstituted Reisseft aom-
pouhd. In all vut the second reaction with l-énisoyl;l,E-di;‘
hydrbquinaldonitrile, whers more drastié conditions were em;
ployed, ahout 10} of the starting m&ferial was recovered.

The results are summarized in Tahle Iv.

The rearranged carhinol, methyl-p-ohlércphenyl-2~§uinolyl-
earhinol . (XXXIII), from the reastion with l-p-chlorohenzoyl-
1,é-dihyaroquinaldonitrile (XXX), separated as an oil in 25.9%

orude yisld. Attempted recrystall ization from various solvents
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"and long standing failed. The oil was finally converted to
" the plorate, m.p. 155.3-156.2°., which, like the carbinol
itéalf, XXXIII, was previouéli unrepérted. Comhu§tion analysis
supported the postulated structure. The refined yield of
reérranged proauct, AXXIII, calcalated from the piarate; was
9.35%. It is possible that the 1ﬁitia1 0il was contaminated
with quin011na as this préduot wés isolated in other reactions

of this type to he reported later.

\ \
C=0 C‘=0/ c=0
i 0 CH, CH3
XXX £XXI : XXXII
N, OH N OH N ?H
‘ ’ - P
L N\= N S N
CHy CH 4 » ‘ CHj
XXXIIX , KXXIV : S XXXV

The reastion with l-anisoyl-l,2-dihydroquinaldonitrile.

(XXXI) gave only a 4.11% crude and a 1.82% refined yiela of
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rearranged produét,fmethyl-p-methoxyphenyl-zéquinclylcarhinol,
(XXXIV). When the reaction was run in xylene under mors
drastioc eonditioné, the refined yield was 5.84%.‘.The carbinol,
m.p.122.2~125.0°.; white needles from aleohol, was previously
ﬁnreported. ‘Combustion analysis supported the proposed
struature XXXIV.

Besides an 8.2% recovery of starting'materiai, XXXI, 45mg.
of & yellow powder, m.p. 182-188° was isqlated from the neutral
fraction of the first (normal) run. Aftar’the carbinol, XXXI,‘V
had heen extracted from the seconi reaétion mixture (in xylene).
with 5% HCl a second extraation using 6N HC1 was empléyed. |
Upon making this solution alkaline a compound preeipitated,
which ontpurification gave 0.3g. fine white needles, m.p.222.2-f
223,39, Combﬁstion analysis indicated the empirical formula
Cq2Hy M0 of possihly C1oHgNO. Neither ofvﬁhese two products
has been identified.

 With l-p-‘coluyl-l,Z—dihydI‘Oquinaldonitri1e (XXXII) and
methylmagnesium bromide, the amount oOf rearranged carhinol
methy1~p;tolyl-é-quinolylcarhinol (XXXV) was definitely less
than 5% and poesibly Op. The dark semi-solid mags was never
purified su@fioiently for identification.‘ After the carhinol
fraction had been extracted with 56 HCl, a 6N HCl extraction
was made %o remove the weakly basie fractipn whieh‘presumahly
would contain any 2-p-toluylquimoline that might have heen
formed. On making the solution alkaline, a very small amount
of dark semi-solid oil preoipitéted. It could not ﬁe parified
or identified. The initial addition of the 6N HCl caused the
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precipitation of a considerahle quantity‘pf dark semi-sblid’
material which was insoluhle in both the ether and the iacid.'
It was finally dissolved in ethanol, but it also could not he
purified or identified.

Since 1+p-toluyl—1,24dihydrdquinaldonitrilq (XXXII) was new
to the 1iterature the compound was suhjécted tdvacid glsavage
in the presenoe of 2,4~ dlnltrOphenylhydrazine. Un working ub
the reaction mix ture there was obtained a 96.3% yield of
p-tolualdehyde-2,4-dinitrophenylhydrazone and a 52 .7% yield of
quinaldic acid. The struoture XXXII wés further suhstantiated
by combustion analysis of a pure sample, m;§.149.5-150.2°

Singe both an eleatron withdrawingzgroup, p-ahloro-, and
eleetron'donating groups, p-methoxy- and p-ﬁethyl-, reduce the -
‘ mnount of rearrahged product - formed in thie'reaction, any
simple cons istent explanation of the suhstituent effeats on
the hasis of electronic theory is difficult ii not lmpossihle
to make. This situation undouhtedly aricses from the fact timt
there are at least three points in a Reissert compound, the
d-hydrogen, the ceyano group and the aﬁide garhonyl éroap, at
which attack hy a Grignard reagent can.take plase. Changes
in the electronic héture of the'benzéyl group due to para suh-
stitution obhviously effects the reactiv1ty of all thres
positions and makes the pradlctlon or explanation of the net
effect at any one position a very complex matter.4

Aﬁtempts to study turther the efieats of suhstitution
on the henzoyl group of the ﬁeiséert compound WQre gahandoned

When attempts to prepare'qainoline Reissert compounds from
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p-fluoro-, and m-fluorohenzoyl chloride hy the method of Rupse,

, 14 ' .
Paltzer and ingel. failed. The correspording gcids or their

. potaseium salts were formed instead. Similar attempts to

prepare isoquinoline Reissert combounds hy essentially the

me thod of Kupe and HFreyld frbm'isoq@inoline and p-asthyl; and
p-ohlorobénzoyl chloride wers only mojderately sucgessful. In
the former case little if any of the desired product was
£ormed, the‘main product heing p-toluic anhydride. A arude
yield of 10.35% waé realized in the~preparation of 2-(p-chloro-
benzoyl)-1,2-dihydroisoqu inaldonitrile. (XXXVI),previously
unreported. The purified product gave white needles ffom
}iSOprOpyl ether or henzens, ﬁ.p. 155.2—155.80; Aeid‘cleavage\
in the presence of 2,4-dinitrophenylhydrazine resulted in a
50% yield of ﬁ;inorohen;aldehyde-z,4-«3initmpnenylnydrazoné.
~ Comhus tion analyéis supported the propoced siructure, XXZVI.
An irs uific ient gﬁantiiy‘was purified té alloﬁ a study of its
réaction with‘mathylmagnesium bfomide. The yield of XXXVI aan

unjoupb tedly bhe improved hy turther study of reaction cornditions.

The reaction with Reissert compounds derived from ali-

phatic acij chlorides. The only Reiscart oompound derived

from an aliphatic acid ohioride‘that was reacted with methyl-

magnesium hromide was l-acetyl-l,2-dihydroquinaldonitrile.
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(XXXVII). The fraction which supposedly contained the
rearranged‘carbinOI, dime thyl-2-quinolylcarbinol . (XXXVIII),

precipitated as ah oil.

2 CH3MgBr N oH

o
. H >, 1
AARKeN  —CHamenT 7 §CHs
C=0
) v : . XXXVIII
CH, | ; i
. VA YN N CN
ey
CH.MqBr Sy T ' 9
- n
373 N7 CN N ©  CHsC-CH3
7 ' .
 CHy~C—"0'MgBr |
? CH3 :

XXXVII XXXIX

This 0il was coanverted to the‘ﬁicréte and hy repeated re-
crystallization from various solvents separated into two
pure compounds. Qne wag identified as quinoline pidrate hy
meltiﬁg point and an undepressed'mixéd melting‘point with an
authentic sample. The formation of quinoline (in 1.11%
yield ) can sasily be aqoounfed for if it is assumed that the
initial attack of the Grighard reagent is at the amide car-
bonyl group of the Reissert compound, XXXVII. The resulting
somplex, ZXXIX, yields quinoline, énd a cyanide ion. |
The other produet from tae purification of the picrates.
gave yellow platelets from ahsolute ethanol and Skelly C-
golvent and had a.m.‘p. of 150.6-151.4°C. The picrate of
dimethyl-2-quinolylearbinol, (xxxvxi:), however, is reported??
as melting at 110°. The somhustion analysis of this compound

is not available at present.
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A sm&ll amount of dar@ viscous oil precipitated when the
61 HC1l extracts from this reaction mixfure were made alkaline.
4 very small amount ot white aryétals MeP.97.6- 102°. was
finally ohtained but never identified. The free'carbinol,‘
XXXVIII melts at 67° 22, 2-acetylquinoline at 47.5-48°.%4
and the starting Reissert'compbund; XXXVII, at 96-97°. 9 so it
gould he none of,thesé.. N |

Only a smalllambunt of dafk visoous material was ohtained
from the neutrél,fraction. Repeated recrystallization from
various solvehts finelly produced a’few milligrams of white
erystals, m.p.91-929, A‘miied melting point with known 1- -

acetyl-l,B—dihydroquinaldohitfile (XXXVII) completely melted
' helow 83°, indicating fhat the two compounds were not the
séme. The edmpound has not been idéntified.

In this experiment the material balandé dbes not appear
to have been hetter than 50%. It farely has heen”heiter than
70 in any of the runs. In‘this’casé, as in several others,
the inorgania reéidue resulting from hydrolysis of fhevGrig-
nard complex was théroughly extracted with several different
solvents, hut no organic material was ohtained. Possihly
the miesing'matefialvis present in the soi@ent which ie dis-
tilled prior to addition of ether and hydrolysis, or perhaps
it is present as a water soluhle or amphoierio compound in

the aqueous mother ligquors resulting from the acid extractions.
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The LEffects of Variation in the Grignard Reaggnt

The use of different Grignard reagents. On the hasis

of a~fairly extensive stﬁdy of the iﬁflﬁehce of structure

on the reactions of Grignard reagents with nitriles having
d-hydngens, C.R. Hauser25 has drawn the foilowing general-
izatiqns: (1) For a given Grignard reagent, the fraction of
attaok‘at the cL-hydrOgen'incréases with increased activity
of the d-hyirogen, e.g. C H. -CH,-CN > CHzCN > R-CHyCN.

(2) Aromatic Grignard reagents react relatively more at the
eyano group and relatively iess at the d -hydrogen than'ali-
phatic Grigna rd reagehts. (3) Steria hindrance in the Grig~
nard reagent favors attaek af the <L—herogen.’ (4) steria
hindrénce in the niirile favofs attack ét~the ¢yano group.
The results df the reaction of a numher of Grignard
reagents with Reissertfs.combound,;l-benzoyl-l,E—dihydro-
quinéldonitriléil) are listed in the.fifthyportion of Table
IV 2nd are in rairly good’agreement with the generalizations
of Hauser.25
The reaction ofiethylmagnesium hfomidé with Reissert's

compound (I) produceé less than a 20% crude yieid‘of
rearranged carbinol, ethylphenyl-2—quinolylcarbinol‘(XL).
Many attempts were made to purify the dark viscous oil hut
with 1ittle success. A few milligrams of a white compound;
m.p.180-181.5°, was isolated, but it would not diseolve in

eN HC1, indicating that the material was a neutral substance

present as an impurity or decomposition product. Further
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nitrile derivative.

precipitated in dioxane.

may not he expected
Trace of ketone.

Tahle IV . ;
1,2-Dihydroguinaldo- Grignard Reasction  Yield of Rearr.Carhinol
nitrile Derivative Reagent Conditions Crude Refined
1-Benzoyl- lieligRr  Dioxane, 60° -1 -1
1-Renzoyl- MeligRr  Dioxane, 60° 49.1  24.3
1-Benzoyl- MelgBr  Dioxane, 60° 59 29
i ;e;z;yi ; %e;h;x§-- ;eﬁggr_ -D;O;d;8: 506 -58.5 i —2;.; ST
E-Renzoyl-Q MeMgBr’ ~Dioxane, 60° 32 20.2
2-Benzoyl-~ lelig]  Dioxane,®60° 0 0
1-p-Chlorohenzoyl-  lelighr Diozane, 60° 25.9 .35
1-Anisoyl- {ieligBr  Dioxanme, 60° 4.11  1.82
1-Anisoyl- lieMgBT ‘Xylene, 15001 - 3.81
1-p-Toluyl- MelgRr bidgane, 600 (5% -

i Eo;t§1: ------ ieﬁggr- —Dzo;a;e- 505 ) : T _(5 o7
i ge;z;yif ——————— :tﬁg%r- _Dzo;aga: 506 2264— T : T
1-Benzoyl- PhiigBr  Dioxane, 60° O 0
1-Benzoyl- PhilgRr  Dioxane,100° - 12.55
2-Ranzoyl-2 PhigBr  Dioxane,100° 49.8 8.8
1-Benzoyl- MesiigRr  Dioxane, 60° 06. 06
1-Benzoyl- MesMgBr Xylene, 130° 06,7 b
1-Benzoyl- MeligCl Diozene, 60° 49.5 30
" 1-Benzoyl- leligBr  Dioxane, 60° 59 29
1-Bonzoyl- leligl - Dioxane,®60° 21.4  12.9
2-Benzoyl-2 leidgl ‘Dioians,560°' 0 0

L No accurate yields galoulated. 2y 1,2~ dlhydroieoqulnaldo-

© Difterent procedare - Grignard reagent
which could not be purified -
8. 5% carhinol, 4.0% ketone.
A 29% yield of qulnollne.

4 01
9roduct.
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effort produced a few milligrams of anozher white compound,
m.p. 97-102°, wiaich 414 slowly dissolve in 5% HCl and there-
fore aould he the expected aarhinol, XL. -No attempt was madse
to isolate any comnounds from the neutral fragtion.

Phenylmagn851um hromide when reacted with Reigsert's
compound under the usual mild temperature conditions produced
no isolabhle diphenyl- 2-qu1nolylcarh1nol (XLI) The procedurs
was slightly diffgrent trom that normally used, however, in
that the dioxane solution;of te feissert compound was added
to the Grignard reagent.' Also a emall amount of unféacned’
magnesium may'have ﬁéen present. from 20g..of sieiscert com-
pound and the Grignard reageﬁt.there was ohtained from the
neutral fraction 5.g. of orystalline solid plus 8.5g of oil.
Kepeated recrystaliization of the solid from vérious solvents
yielded apprOximgtely Oe2ge quant;ties gach or unréacted»
Reissert compound, E-benZOquainoline (there was no 6N HCl
ex yraction in this particular experiment, thus its isolation
from the neutral fiaction),_anﬂ'a‘combound, m;p. 190.2-191.29,
white/needles from ethdnol. Comhustion analysis indicafed the
empirical formula, ¢, H;,N0. - Xo stracture has bheen estah-
liched.

Whenvthis reaction was carried out in the usuzl manngr,
exaept that the reaﬁ@ion mixtuare in dioxane wse refluxed
instead of mildly_heated,»the yield éf rearranged products
vas 12.5%. This incluied an 8.5% yield of the carhinol, XLI,
and a 4.0% yleld of the rearranged «etone, 2-henzoylquinoline,
(XXV). Apparently only 68% of the 2-henzoylquinoline fofme&

reacted with phenylmagnesium hromide to produce the carhinol,



XLI. If the rearfangemant involves initial attack at the
d-hydrogen, as seems quite definite from the work of Boekél-
heide and ﬂeinstookzl,‘énd llc Kwen, Kindall, Hazlett and
Glazier,16 then these results aTe in line with the generali-

zations of k‘n’ams,‘er.“a5

Methylmagnesium hromide gives twice the
yield of produets resuiting from attack at the oA -hydrogen
under mild conditions és phénylmagnesium}bromidé does even
under more drasstic conditions.

4 fair amount of bipiaenyl was the only Qom@ound isolated
ffom the neutral fraction of this seéond ran. aAnalyeis of
another sample of the phenylmagnesium bromide solﬁtion'showed
that this,ﬁuantity of biphenyl was present in the original

- golution and tﬁerefore did not arise from reaction with the
Reissert compound. Nome of the compound, m.p. 190.2-191.2°,,

reported in the first run, was isolated.

N o H
‘ .
N’ C‘—CGH:-,

C gH 5

XL XLI XLIT

The isoquinoline Reissert compound"(ll). was reacted with
phenylmagnesium hromide under the same vigbrous conditions
just desarived for the quinoliné Reissert compound. The yiéld
,0f diphenyl-l-isoguinolylearbinol.(XLIL). was 49;8%‘orude and

38.8%: refined, the hignest refined yield of_fearfanged product
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obtained in any ot these reactiors. This represents nearly
twice the yield of rearranged product that Was ohtained with
methylmagnesium bromide, which does not agree with the
postulates of Hauser,25 hut;kof gourss, the comnd itions were
more drastic with the’phenylﬁagnesium bromide. In addition
to this largse amount of rearranged produot,'Zl% of the start-
ing isoquinocline Reissert oompound‘was recovered. |

'Diphenyl-l-isoQuinolyloarﬁinél"(XLII)m white needles
from ethanol, m.p.145.2-145.6°~; was previously hnréported.
Combustion analys1e supported the propoqed strueture, XLIi{

A small aumunt of a weakly hasie compound was alsc iso-
lated tut could not be identified. It melted 137.5-139.0°
and thus could not he 1- henzoyllsoqulnoline 26 nup.76- 77° .

The reaction hetween Baissert S compound and mesityl-
magne31qm bromide was andertaken in an efrort to substantiate
further that 2-henzoyl-quinoline is an_intermediaie in the re-
arrahgemeﬂt of Kelssert compound hy Grignard reagents. It
was felt that the higiily hindered mesitylmagresium bromide
would preferent ially attack the & -hydrogen and would add
neithei to the éyano gfoup nor to anyﬁz-benzoquuinoliné
‘formed. The procedure used was that of addition of a dioxane
solution of the Reissert compound to the ether-dioxané'mixture
of the Grignard reagent. A4Actually a trace 6f z-hanzoyl-!
quinolins was isolated by purif%cation of the very smeall :
precipitate obtained on addition of sod ium hydroxide to the
5% HC1l extraots of the reaction mixture. NO additional ketone
ﬁould he isolated hy use of Girard's "T" reagent on the

"neutral" fraetion. Repeated attempts at purification of the:
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large neutral fractilon finally»resultéd'in the 1isolation of -
O0.2g. of unreacted Relssert coﬁpound. o

 In the second reaction of Reissert's compound and mesityl->
| magnesium bromide, tge normal method of addition was used, but
. the solvent was p-xylene, which was maintained at or near its
boiling po}nt. The ma jor product isqlated was quinoiine in-
29% crude yield and 9.31% refined yield (as the picrate). |
Only a trace of 2-benzoy1quinoiine was obtained from the weak-
1y basic fraction. Apparently steric factors'in the mésityl-
magnesium bromide and the Reiséert compound (I) are such‘that
attack at the émide carbonyl carbon is favqréd} The ﬁcchanism
for the formation of quinoliné)in this case is'undoubtedly‘the

same as that postulated in the case of l-acetyl-1,2-dihydro-

quinaldonitrile (XXXVII) and methylmagnesium bromide.

Effect‘gﬁlthe halide in the Gfignard reagent. Thére is
no marked differehce in the action 6f methylmagnesium chloride,
bromide and 1odide in thelr reactlons with Reissert's compound .
The Vield of rearranged product does seem to decrease slightly
in the order listed, however, as shown in Table IV.

From methylmagnesium chloride and Reissert's compoﬁnd a
49,5% crude and SON refined yleld of methylpnenvl 2=-¢gulnolyl-
carbinol (XXVI) was obtained. The best of three runs with |
meéh&lmagnesium broﬁide gave a 59‘ crude and 29% refined rvield.
When a correction is made for thé 27.5% of unreaqted Relssert's

compound recovered in the reaction with methylmagnesium iodide,

the crude yield was 29.5% and the refined yield 17.8%. 1In
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this last reaction aadiokéne solution oi the Reissert cdmpodnd
was added ﬁo an ethef-dioxﬁne.mixturg of the Grignard reagent .
Lack of réaotivity in this cace may he attrihuted to the large
amount of Grighard reagent’pregiﬁitaféd4by';he dioxane. The
,resulting paéte may not have besn sufficieﬂﬂy well mixed with
the Reiséert compound for proper reaation. |

From the methylmagnesium‘onlo;ide-Reissért compound
reaction mixture, a 2.8 yield of 2-henzoylguinoline wés Oh- .
tained in addition to the SO%vyieid of rearranged carhinol. |
A very small amount of a compound, m.p.228-232°, was icolated
from the neutral fractioh.but not identified. A‘small amount
ot unreéoted\Reissert compound was also recovered. |

Both metnylmagnésium'hrqmide and methylmagnesium iodide
heve heen reacted with the isoquinoline Reissert compound (II).
ilethylmagnes ium hromide‘and II gave‘a 2% arude and 20.2%
refined yield of methylphenyl—l-iéoQuindlylcarhinoi.(XXIX)_
‘and & 12% recovery of starting.material. Tne‘raacpion with
methylmagnesium iodide was ran under the sams condifions
descrihed above for the methylmagnesium iodide-quinoline
Reissert compdund reaction and therefore cannot be'too‘rigor-
ously compared with the cdrresponding hethylmagnesium bromide
reaction. Using the iodide, the only compound that could Hé
isolated from the reaation miktare; was unreactéd isoquinoline

‘Reissert compound (II) in approximately 50% recovery.
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The Affects of Heaation Conditions

iffect of the solvent. The reaction hetween Reissert

compounds and Urignard reagehts has been run in thres diffe;-
ent solvents,»ﬁenzene, dioxane, ani xylené. Hq.one ieaction
has been carrisd out in all three solvents under any conditions,
or any two solvents under the same conditions, thus.no real
compa rison can he made. There does not seem to he any marked
d if ferenase, howeﬁer, as the rearréngement oceurs in all three
solvents. The ditferentiating fastor is‘andouhtedly.the
ho;ling point of the solvépt, i.e;, the temperature at whigh

the reaaction can he carried out .

nffeat of temperature. #rom the small amount of data

available, (see Table IV), it would appear that the effect
of inereased temperature on the amount of rearranged'carhinol
ohtained from a Reiésert compound'depehded on the Grignard'
reagent used. In the reagticn 6f lfanisoyl-l.2-dihydrqqdin- 
aldonitrile with'methylmagnesium hromide & change Ifrom 4i-
oxane and mild heating at 60° tO'hoiling xylene at 1500 .
inareased tiue yield of carbinol ohtained only from 1.82% to
3.81%. | |

A temperature ehange from 60°. to 100°. in dioxans in
the Reissert qompound-phenylmagnesiam bromide :eaotion in-
‘oreased the yield of rearranged products from a trace to
12 +5%« The analogoué reaction with the isoguinolinefaeissert
compound in hoiling dioxans produced a 38.8% refined yield

of rearranged carhinol. No reaction with mild heating was
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carried out for comparisoﬁ.

The reastion of‘mesitylmagnesium bromide with Reissert's
oombounﬁ wag performed hoth in dioxans at aroand 60°C. apd in
boiling p-xylene at ahout 135°C. Only a trace of 2-henzoyl-
quinoline was ohtained in both cases. At the higher ﬁempera-
turé; however, a 2% orude yield of quiﬁoline was isolated

compared with noms in the former case.

Determination of the Meghaniem Qg the Rearrangement

The‘rearrangement ofrReissert compounds hj Grignard
reagents seems definitely to involve ini{ial attaok ai ths
d~-n&drogén and formation of z-henzoyiquinoline as an‘inter-
mediate as shown helow:

N CHSMQ.BP : N 0 CHaMg Br N ?H ’
, —_—3 8 > .
" - C-CoHs JC-CgHs
CN ~-CH4,'CN N’ e ‘ N \ .

CH3

liot only has 2-henzoylquinoline heen isolated from ‘
several of the reaations repof?éd avove, hut Boekelheide and‘\
weinstock21 have isolated this ketone as the main préiaet~f;6m
the reaction of Reissert's compound withvsodium hyaridé in
Xylens solution. Sodium hyaride would not‘hé engoted to
attack any functional group other than =n active &.-hydrogen;v
s reaction hetween Reissert's aompéund and methyl;

magunesium bromide in a 1:1 mole ratio was undertsken to deter-
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mine if the ketone aould be obtained as the major product. It
was felt that With a 1:1,V_mole ratio the ré might bevignsufficient
me thylmagnesium hromj.de pz‘aéent to convert the ketone to the
~gearbinol. Actually nons oi"’ 'either the Keﬁ"one_or the sarhinol
was isolated. |

The formation of the 2~heﬁéqquuinoline. can conéeivahly
oo ocur hy either an int ramoleaulai‘ (&a). of an intermole éular
’(B) mechenism. The former Was originally prOpo'Sed by I-JicEwen;‘
Kendall, Hazlett ani Glazier'® ani the latter hy Boskelheide
and #Weinstook.2l '

A

~-CN




O—0— b

CXLIV \ - XLIV XXV

BRoe kelheidegr has aarried out two eXxperiments de‘vsig’n»ed
to tost (A) or (B) as possihle mechanie ms . His work was in
the iéoquinoline Reissert aompound seriesv, yut the 'resﬁlts
would he expected ‘f.o a!pp ly equally weil to the quinoline
series. |

If (A") were the mechanism of the reaction‘, it might he
expeated %that 2-ci‘nnamoy1-i,z-dihydr‘oisoquinalzdonitrile.
(XLIII), would undergo ayclization to iform a five memhered

ring rather than a rearrangemsnt produst. Unfortunately,

. the reaction procesded a’onormal_ly and ne itier a dyclization
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nor rearréngement product was isolated.

- On the other hand, it might he expected that evidence
regarding me chanism (B) might he obtainsd hy a study of the
chemical behavior of comﬁounds of.thevtype,of the postulated
intermediate, XLIV. The preparation of such a oomeund in
the isoquinoline éeries, XLV, was accomplished hy the henzc-
lation of the anion of the isoquinoline Reissert compound. (II).‘
Attempts to comvert it to l—benzoylisoquinoiine.,(XLVI); by
reaction‘with the anion of 2-acety1-l,2-dihydroisoquinaldo-
nitrile (XLVII) were unsuccessfal. The onlywproduct identified
from the reaction mix ture was the isoquinoline Reissert com-
pound (II). Although‘the-resalts of this GXperimeﬁt ars not
oonclasive, they do offef negative eviéence in favor of the

intramolecular mechanism (A).

N 9y A
N-C-C=C-CegH 5 N-C—CgH 5
HCN Nc” €=0
n
: CeH
XLIII "%
XLV

XLVI , XLVII
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The approach taken in the presént;WOrK'toward'the.SOIution~
of this prohlem was that of a competition resation hetween
properly'suhstitute& Reisseft nomﬁoands‘and‘methylmagﬁesium'
bromide. A mixtﬁfe of,l-henzoyl-l,zédihydro-6;methonyuinaldo-
nitrile (XXVII) and l—(p;chlorohenzbyl)-l,2-dihydroquinaldo-
nitrile (X41X) was reacted with.methylmagnesium bromide in the
usual manner. If the meehanism were intramolecular (4) bnly
the two carhinols,‘XXVIII. ahd XXXIII, which wers formedfwhen
the reactions were rmn individaally,’would,be formed. If the
meshanism were intermolécﬁlar (B) two additional carbinols,

XXVI and XLVIII, would &lso he formed.

CH30 N o4 | A oH
_, é—1<:::>»CI C-<::::>
N ) ‘ 1
CHy CH3
XLVIII ' XXVI -

| The carbinol fractién precipitated as a daik 0il and was

considerahly smaller than expected. The entire fraction was
converted to the corresponiing plerates ard attempts made to
geparate them hy\fractionél arystallization. Quinoline‘
picraté was the only product positively identificid. Anbther
somewhaﬁ impure fraction melted at 140.5-141.5°. and gave a
positive Reilstgin test for halogen. A mixed melﬁing point
with zuthentic mg thyl-p-chlorophenyl-2-quinolylearbinol
plerate, m.p.155.3;156.20,,'was 145-146°. which suggests

they are the same compound. A very smail amount of a compound,
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m.p.178.5°, which gave a negstive Beilstein test for halogen
was also isolated. A mixed melting point with authentic
methylphényl-z-(é-methoxyquinolyi%carhinol picrate, @.p.174.5-:
175.4%, showed a depressibniof 10-13°. The compound also
oould’not he methylphenjl-?-quinolyl-oarhinol picrate,m.p.
169° .27 or G-methoxyquinoline picrate, m.p. 214-215°,

’Ths weakly basic,fiaotion was purified in the hope that
it might'poniain so&evéf"the,rearranged’Ketones; Two products
were isolaz ted hut neither positively identified. The major
one, white noedles, m.p.129.8-150.1°, is thought to he
z(p-chloréhenzoyl)-quinolins (XLIX) which would he formed by
the intramolecular process; :The combustion data is in fair
agreement with that oaldu;atéd for a compound of structure
XLIX. The other compound~isolated, ohtained only in very
small qdantity, formed whité needles from Skelly C solvent;

meps 175-176°,

XLIX

Although this evidence is far from conclusive it does
tend to support the intramolecular (A) machanism."Prohahly
the most significant item was the failure to isolate any

2-benzoylquinoline, which would have bheen formed hy the
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intermolscular process andFWOuld,,therefore, prohébly have
been present in the'weakly basic fraction. It had been

found in previéus reactions that 2-benzoylquinoline was
fairly easy to isolate and‘identify,‘evén when formed iny’in

very small amounts.
EXPHE IN=NT AL*

Dioxang. Dow Chamical Cos C.P. dioxane was purifiéd»hy

the method of Fieser.Z28

l-Benzoyl-1l,2-dihyd roquinaldonitrile (I)s The compound

was prepared three times hy the methad of Rupe, Paltzer and
»Engel,l4 small colorlesé erystals from alcohol, m.p. 151-15.’5,0

and 151.6-162.6%, (1it! m.p. 154-155°).

Reaction of 1-Benzoyl-1, 2-dihydroquinaldonitrile (I)

with Methylmagnésium'Bfomidé. ie Into a 1000 ca. three necked

flask pﬁovided with a sealed mechanical Hershhwerg siirrer, a
droppihg funnel (self-acompensating), and a refluk‘éondenser
connected to éqsupply.of nitrogen, dried hy passage through
anhydrous calcecium chlofiae, was introduced 20g. (0.077 mole)
of l-henzoyl-l,2-dihydzoquinaldonitrile (I) and 164 cc. of dry
‘dioxans. Stirring was commenced and 53 de. (0.21 mole) of 4i
methylmagnesiam hromide was slowly added. The first few arOps
of the Grignard reagent caused the formation of & reddish
hrown precipitate; The solutioﬁ evéntually became dark hrown
and very hot and‘had to be cooled. The dioxame vapors feachéd
*All melting points corrected unless otherwise indicated.

Apnalyses hy Oakwald Laboratories, Alexandria, Va., and Weiler
and Strauss, Oxtord, Zngland. ,
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the ether solutlon via the side arm of the dropping’funnéi and
caused some precipitation 6f the Grignardcreagent. The solution
was stirred for 20 minutes after the addition of the Grignard
reagent and then warmed gently on the steam bath with stirring
for another 30 minutes. A considerable quam tlty of brown pre-
cipitate was present in the mixture. The apparatus wés modi-
fied for distillation of the ether, but no distillate came over
at the‘temperatufe of the:Steam bath. Apparently all ﬁhe_ether
had been carried off by the nltrogen flow. The dioxane was

then distilled under vacuum at 50-550. A-iight to medium brown
solid cake was left as residue. This wés broken up and to it

40 cc., of éaturéted.ammonium chloride solution (160 cc. peh

mole of magnééiuﬁ) was added with Stirriné (as soon as that
bécame bossible). A dark red-brown to black suspensicnvre-
ctlted. To this, 100 cci of 2% hydrochlcric acid soluticn was
added, and the sti1ll alkaline solution was decanted from a solid
residue. The solid residue was digested four times with ether.
The agueous solution, with somé solid méterial in suspension,
was also éxtracted with ether, which was comb;ned with the four.
'ethef extracts of the solidhresidue. " The acqueous mother liguor
‘was acidified and filtered but né significant residue was ob-
tained. The comblned ether extract was extracted four times
with 2% hydrochloric acid solution. The combined acid extract,
dark red in coler, was washed once with ether, which was added
to the main ether solution (A). The acid solution was made
alkaline with 10% sodium hydroxide solution ahd the resulting

light to dark brown precipltate was riltered with suction; 19g.
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of crude methylpheny1—2-quinolylcarbinbl(XXVI),>m.p;.815869.
The material had not been ﬁacuum dried to constant weight so
the crude yield was undoubtedly too high,’ After tQO‘recry-
stalllzations from alcohol-water the weight of‘métérial was
4bout half of the‘ériginal weigh£."A further recrystallization
from Skelly C solvent gave méterial of m.p. 91?950. Another
recrystailization from aléohbl}water gavé'yellow crystais
plus a dark méss. The two fractions were?mechanically1separated.
Two additional récrystallizations from alcohol-water Qflthé
1ight yellow portion gave 0.82g. of pufeihethylphenyl;zéquinolyl-,
carbinol (XXVI), m.p. 99-101° (11t.27 m.p;loo?).' The dark
portion was recrystalllzed twice from alcbhol-water, twice
from Skelly C solvent and then from alcohol-water (Norit),
0.80g. . of pure carbinol being obtained, m.p. 100-101°. Both
products showed no‘deprassién in a mixed m.p. test of mefhyl-
phenyl-2-quinolylearbinol (XXVI), prepared by the method of |
Dyson and Hammick.®! Gonsiderable quantitles of material
appear to have been lost on recrystallization.

Attemptskto obtain more pure methylphenyl-z-quinolyl-
carbinol (XXVI) from the fesidué obtaihed on evaporation of
the mother 11quon; by elther sublimation of chromatogrsphic
adsorptibn on Fisher Adsofption Alumina (80-200 mesh, from dry
benzene, as the solvent) failed.
| The main’ether gclution (A) was filtered tc remove some
black residue. The solution was then extracted with three
portions (a total of 200 cc.) of 5% sodium bicarbinate solution.
The siightiy turvid yellow alkaline solution was acidified with

5% hydrochloric acid and filtered. The very small amount of
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orange-red-brown precipitate which was collected decomposed at
1220, Poésibly it was benzoic acid. The acid mother liquor
was reduced in volume about 25% by vacuum distillation and
extracted.thfee times with ether. Evaporation of the ether
solution, dried over anhydrous sodiﬁm sulfate, left a small,
very dark’brown and rather oily residue, which was not furtherb
investigated. | o

'The main ether solution from the above alkaline extraction,
was distilled, leaving a very dark red brown oll which did not
cfystalliée even in an ice bath. The oil was twice treated with
Norit in alcohol solﬁtion ﬁith no change in the dark color. The
solvent was removed underlﬁacuum. The resulting 01l was refluxed
with Skelly C solvent and the red supernatant lliquid decanted.
Cnly a small quantity of the o1l had dissoled inythé Skélly C
solvent. (Attempted purificationlof the insoluble feéidﬁe
fafled and the material was discarded.) aifter four weeks needle-
1ike‘crystais appeared in the Skelly -C éolution together with an
olly semi-solld mass. Some of the'crystais were Meqhanically
separated with the ald of a spatula and recrystélliged from
Skelly C solvent. The or;ginal soiution‘was suctioﬁ filtered;
more érystéls precipitating in the filtrate as a result of the
cooling and evapo?afion. The olly residue on the filtér paper
was recrystallized from benzene-Skelly C solvent (Norit). A4
dark solld eventually precipitated. Suction filtrétion and two
washings with Skelly C solvent procuced akSSmi-cryétaliine'solid.

All three crops of crystals were combined and recrystallized
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from methanol, then from ethyl alcohol, 0.19g. Subsequent
recrystallizations from aicohol Skelly C solvent (Norit),

Skelly C solvent, and alcohol gave 2- benzolyquinoline in fine
needles, m.p. 108.5-109. o°‘ (11t .26 nm.p. 110-111°).

Anal. Caled. for CleH11N0 c, 82.38, H, 4.75; N, 6.01.
Found: C, 81.83; H, 4.65; N, 6.16. . | |

A mixed m.p. with an authentic sample of 2-benzoyl-
quinoiine, prepared by the method of Besﬁhorn'gz showed no A »
depression. (2- Benzoyl quinoline is insoluble in 2~5% hydrochloric
acid and therefore appeared in the neutral rather than the amine
fraction. The use of 6N hydrochlorio acid was used in subse-
quent runs with other Reiseert compounds for the ieoiation‘of

such ketones.)

Reaction of 1-Benzoyl-l,2-dihydroquinaldonitrile (I) with

Methylmagnesium Bromide.‘Br,'USing.the<eppefa£us described in

the preceding reaction, 53 cc. (0.21 mole) of 4N methylmagnesium
bromide was added with stirrin¢ in ten minutes to a solution of
20g. (0.077 mole) of 1l- benzoyl -1 2 dihvdroqulnaldonitrile (1)

In 154 cc. of dioxane. The reaotion was carried out as before,
but the temperature was controlled so that no dioxaneAvaoor
reached the ether sclution to cause precipitation of the Grignard
reagent. After vacuum distillation of the‘solvent and;hydro-
lysis of the resulting dark residue with 40 cc. of saturated
ammonium chloride solution, the mixture was allowed to stand
overnizht. To insure complete hydrolysis; 100 cc. of 2%

hydrochloric acid solution was then added and the supernatant
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liquid decanted into.a‘separatory funnel; vTﬁe residue on the
flask was Washeo uith'four portions‘of ether which was added

to the aqueous solution. About lO CC. of 5m hydrochloric acid
was added to decreasge the ba5101ty of the aqueous layer. kAn
emulsion formod and broke up slowly. The aqueous layer, still
someWth"emulsified was withdrawn made just acid with Zﬁ hydro-
chloric acid solution and then just basic with 5% sodium bicar- '
bouate solution. ‘The solution was then extracted with two fresh
portions of ether, which were added to the main ether solutiocn.

The éthet golution waS‘extracted twiCe with 100 cc. oortions
of 2% and twice with 100 cc. portions of Sp hydrocaloric acid.
The combined acid extract was then quhed with a small portion
of ether, which was added to the main ether solution A). Cn
_making the acld solution basic with lO%isodium hydroxide solution,
e falrly sharp color change from red to vellow was noted at the
end point. Filtration and thorou&h drying of the resulting pre-
‘oipitate gave 9.5g. (49.1% crude yield) ofomethylphenylA2~
.quinolyloarbinol,‘(XXVI).~ Attempted‘décolorization’of‘thé com-
pound with Forit from ooth 9575and absolute ethanol faileo.»vOn
slow recrystallization from an excess of absolute alconol 6g.
of the carbinol, m.p 93- 980, was obtained.

Because of the great losses on recrystallization, ‘another
attempt at a chromato raphic adsorption was made under essentially
the same conditions as desoribed.in the preceeding reaction.
| Again no significant:separation was acoomplished, but all the

carblnol was recovered.
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"The 6g. of carbinol was recrystallized from Skelly C sol-
vent, and, combined with some additional crystals obtained from
the mother liquors, 4.7g, (24.3% refined yield),. of ﬁethyl~" |
phenyl-2-qﬁinolyioarbinol (XXVv1), m.p.101.5—102.9°,~was obtaiﬁed.

The alkaline aqueous'motherriiquor frqm which the methylé
phenyl-z-quiﬁOIylcarbinai had been obfained was concentrated by
vacuum distillation to 1éss'than one-third of its orizinal volume.
The’vefy small amount of crystals which'élbwly precipitated'was
filtered, dried, and washed with hot aléohbl, then hot ether to
remove érganic material, The insoluble portion was washed with
water to remové éhy inorgahic.salts, énd the residue was com-
bined with the residue obtained'by'evaporétion of the solveﬂts
used in the initialyalcoﬁol4ether washing.. The cdmpoﬁnd was
recrystallized from absolufe etnanol. The mother liquof subse-
quéntly gave'addifional‘crystals.4 All of the nearly white
needlesg were combined. The substance possessed a m.p. of 190—1920.
On the,basis of the combustion analysis; one can guess that the
solld material is a mixtufe‘of the acid aﬁd amide corresponding

to the original Relssert compound (I).

'Anal.,calcd. for the amide, Cy,M,,N,0,, and the acid,
C17Hy 5052 S | | |
C17H 4lip0,-~C, 73.36; T, 5.07; N, 10.07.
0171 gN05-==C, 73115 1, 4.59; K, 5.02.
Found ===---= G, 73.22; H, 4.56; 1, 8.09.

. The main ether solutlon (A) was extracted three btimes

with 17cc. portions of 5% sodium bicarbonate solution.
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ACidification of the alkaline solution and filtfation produced

about O.lg. of brown material which was not further inveétiéated.
Evéporation of the main ether solﬁtion, after drylng over

anhydrous sodium’sulfate, gave 5-10 cc. of thick, dark oil.

Recrystallization of this olil from benZené-Skelly C solvent

left as an insoluble resiiue Q. 043. of a brown powder, m.n.

1 303-306°,  Attempted purification and ident!fication of this

compound failed. A small amount bf what 1is possibiy the start-

ing Reissert compound (I), m.p.137-147° after two recrystalliZa-

tions from Skelly‘c solvent, was 1solated from the benzene-

Skelly C solvent mother liguor.

Redction of 1- Bnnzoyl -1,2- dihydroquinaldonitrile (1)

with Methylmaﬂnesium Qromide. Ce Into a 1000cc. three necked

fla sk provided with a sealed mechanical lfershberg stirrer,
droppihg funnel (selﬁ:compensating), and é reflﬁx condénser
connected through a drying tﬁbe filled with sodium hydroxide
pellets to a nitrogen supply, was 1htroduced‘203. (0.077 mole)
’of l-benzoyl-1l 2—dihydroqu1na1don‘trile(l) After tﬁe compound
was dissolved in 150 cc. of dry dioxane, 50 cc. (O.BO'mole) of
4M methylmagnesium bromide (commercial reagent in dry ether)
was added 1n>the dourse of 10 minutes, with efficient mecﬁani—
cal stirring, the mixture turning a deep red color and becoming
quite warm. - 3tirring was continued for fifty minutes more, the
last thirty minﬁtes with mild heating on a steam bath. After
standing at room temperature for about an'héur, the dloxane
and any residual ether were distilled in vacuo. The residual’

dark brown cake was broken up, 100 cc. of ether added, and the
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yellbw suspension hydrolyzed with 32 cc. of saturated amﬁonium
cnloride solution, étirringvbeing contihuéd through. After the
' yellow‘precipitate had settled, the cleér, deep red-brown ether
~solutlion was decanted and the residue washed with three additional
portions of'éther. The comblned ether éoiution was filtéred

and extracted four times with 100cc. portions of 55 hydroéhloric-
acid, the first extract being deep red,’the others lighter. The
combihed acid extracté werefWashed ohce~with ether,.whiéh was
then added to the main ether solution (A), this in tprn was
washed with gsaturated sodium éhloride sﬁlution, which’was added
to the aclid extfacts. The écid solukion,'ﬁade basic with con-
éentrated sodium hydroxide solution, gave, on filtratlion and
vacuum drying, 11.3¢. (59%)‘of crude methylphenyl-B-quinolyl-
carbinol (XXVI), m.p. 80—1020. Several recrystallizatlons from
alcohol and Skelly C solvent gave 5.8g. (29%) of XXVI, m.p.102-
1039, ILvaporation of the main ether éolution (A), after drying
over "Drierite," (anhydrouskcalciumvsulfate) géve 6g. of a dark
viécous,oil, which partially CPyétallized on long standing.
Recrystallization of the cryspalliné portioﬁ from alcohol gave
0.2g. of the starting Relssert compound (I), m.p.149.8-152.00,

A mixed‘m.p. with an authentlc sample of l-benzoyl=-1l,2-dihrydro-

quinaldonitrile (I) showed no depression.

l-Benzoyl-l,Z-d1hydro-6-methoquuinaldonitrile/(XXVII).
The compoﬁnd was prepared by the method‘of-Gassmahn and RupeS,”
co}ofless prisms from alcohol, m.p.126-127.5% (1it.%m.p.127°).
The compound apparently exhlbits dimorphism, as a rapldily ob-

talned m.p. was 96-99°, whereas a slow, careful m.p. determination .
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showed melting at 93-96°, resolidifying at 96-100°, and remelt-
ing at 126-127.50.

Reaction of l-Benzoyl-l,2-dihydro—ﬁ-methoxx@uinaldonitrile
(XXVII) with Methylmagnesium Bromide., Whén 20g. (0.069 mole) of

1-benzoy1-1,2-d1hydro-6-methoxyqu1ha1doh1trile’(XXVII),dissolved
in 150 cce. of dry dioxane,4was Peaéted with 50 cc. (0.26 mole) of
methylmagneslum bromide in the same manner as described for the
.third reaction (C) of"l-benzoyl-l,2-dihydroquinaldonitrile'(I) with
methylmagnesium bromide, there was obtained 10.43g. (56.3% yield)
of methylphenyl—Z-(6—methoxyqﬁindlyl)—carbinol (XXVIII), m.p.
74-84°, A,recrystallization from Skellj C sOlvent-behZene (Norit)
gave 4.67g. (24.3% refined yleld) of the carbinol (XXVIII), m.p.
88.5-959, Threevgdditional recrystallizations from Skelly C
solvent and five from alcohol brought the m.p. to 98,5-9é.o°.
,Combustion analysis supported the'propdsed structure 1XXVIII'.

Anal. Calcd. for CygHygNOz: C, 77.39; H, 6.14; N, 5.0L.
Found: C, 77.55, 77.53; H, 6,80, 6.36; N, 5.45, 5.48.

The Picrate of Methylphényl-2-(6—methoxyquinolyl)QCarbinol

was prepared by the genefal method of Shriner and Fusonzg, vellow
needles from alcohol, T Dis 174.5-175. 4° after three recrystalli-
uations from alcohol.

éggl. Caled. for C, H, N, O C,‘56 87; H, 3.97; N 11, 02.

247207479 °
Found: C, 56.72, 56.,80; H, 3.97, 3.935; N, 10.8, 10 7
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2-Benzoyl-1l,2-dihydroisoquinaldonitrile (II). The com-

pound wag prepared by the method of Rupe and Frey,ls

prisms
from alcohol, m.p,125.5-125.4°, and from a second preparation,

m.p.126.2-126.1°, (11t.%m.p.125-126°.)

Reaction of 2-Benzoyl-l,2-dihydroisoquinaldonitrile (II).

with Methylmagnesiuﬁ Bromide. When ISg. (Q.058 mole)‘df 2=
benzoyl-l,2—dihydrdisoquinaldo@itrile-(iI) in il5 ml. of;dry‘
dloxane and 37.5 cc. (0.15 mole) of 4M methylmagnesium bromide
were réacted and the rearrénged carbinol isolated in
essentially the ménﬁer described for the third reaction (C) of
1-benzoyl-1,2-dihydroguinaldonitrile(I) with methylmagnesium
bromide, an~orénge brown oil resulted. (Strict exclusion of
moisture;aﬁd oxygen cannbtibe claimed here, however, as the
system twice had to bé opened to the alir briefly and a wire
ram Inserted wnen dioxane ‘vapors from the reactlion vessel pre-
cipitated some of s Grignard reagent in the stOpc0ck,of the
dropping fﬁnnel.) Extraction of the oil with,ether; drying of
the solution over "Drierite" and distillation of the ether gave
an oil, which, aftef 11 days standing, partially crYstallized.
to givé 4.6g. (32% cfude yield) ofkmethjlphchyl-l-isoquinolyl-
carbinol (XXIX). Recrystallization from alcohol gave 2.9g.
(20% refined yield) of palé vellow crysﬁals, Mep.92.2-93,3°
(11t.13m.p. 93-95°). | |
Evaporation of the original ether solution, dried 6§er‘
"Drierite," afforded 15.5g. of a deep orangé liquid, which

st1ll had the odor of dioxane. After standing 13 months;
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9.5g. remained. Half of this was dissOlved in ether and extraét-
ed three times with 10 cc. of 6N hydrochloric acid solutién. A;
pale yellow solid began precipitatihg‘with’the secondgextraction
and was‘filtered and washed with ether. The ether SOIution was
évaporétéd/to dryngss, The residuai»oil slowly érystailized and
was comblned with the other precipitate. The other half of the
6riginal‘bil treated in the same manner andball the orecipitétes
recrystalllzed from alcohol gave 1 8g. (125 recoverv) of 2-benzoyl-
1,2- dihydroisquinaldonitrile (II), m.p. 125.0-125. °. A mixed

- m,p. with an authentic sample of (II) showed no depression.

Reactlion of 2-Benzoyl-l,2-dihydroisoquinaldonitrile (II)

with Methylmagnesium Iodide. To approximately 0.16 mole of

‘methvlmagnesium lodide prepared from 3.55g. (0.16 mole) of
magnesium and 22.8g. (0.16 mole) of methyl icdide iIn 43 cc. of
anhydrous ether (dried over sodium), was added 44 cc. of dry
dioxane, a white paste precipitating immediately.. A few‘shall
pieceé.of unreacted magne s Lum wére élsOvpresent. The same
apparatus was used as in the preceding Peaétion;

| A solution of ZOg. (0,077 mole) of 2-benzoyl- l 2-dihydroiso-
quinaldonitrile (II) In 150 cc. of dry dioxane was slowly added
wilth stirring to the above suspension in 20 minutes. A |
beautiful brick red color formed imnediately, but no heat was
given off. After another 20 minutes stirring and 15 hinutes
standing, the mixture was mildly heated on the steam bath for
aboﬁt 15 minutes with stirrlng. It then stood at room tempera-

ture for 3 hours. A white granular solid settled out on the
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sides of the flask. Theyliquid-was nearly black. After dis-
tillétionlof the solvenﬁv;g vacuo at‘55458°, a very dark brown
syrup remained. Addition of 100 cc. of ether and a few minutes
stirring gave a suspenqion in a pale yellow solution. The
mixture was hydrolvzed by slow addition with stirring of 26 cc.r
of saturated ammonium chloride solltlon. A darx red-orange
solution and bright yellow paste resulted. No sharp end point
was noted. The supernatan§ ether was decanted and three ether
washings of the residual solid addéd to it. The ether solutlon
was extracted four times with lOOﬂéc. portions of 5% hydro-
chlorlc acid solutlon and a fifth time with a 60 cc. portion.
The combined acid extracts were made, alkaline with 10% sodium
hydroxide solution, a thin film of dark oil rising to the top.
During the course of'attempted‘éeparation in a sepératéry funnel,
about O.lg. of a dark‘oily solid precipitated. On ignitidn it
melted but left a white ash; therefore it was probablj mainly
1norranic mater;al‘

During and after the last acid ertractlon 1arge aﬂounts of
light colored solid preCLpitated in the ether. ' Filtration gave
7.5g. of yellow powder, m.p. 115-119°, Evapofation of'the“ether
followed by.ice cooling and filtrétion gave Sg. of light brown
powder, which was added to‘the preceding preoipitaté and the
whole reCrystallizéd from absolute alcohol. A total of 8.92g.
of colorless crystals, m.p. 122-124°, was collectéd and
i¢entified as 2-benzoyl-1,2-dihydrolsoquinaldonitrile (I1),

(44 .5% récoveryX by an undepressed mixed m.p. test.
: y
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l-p-Chlorobenzoyl-l,2-d1lhydroquinaldonitrile (XXX). The

compound was prepared by the method‘of‘McEwen and Hailett,e
small prisms from alcohol, m.p.‘140.4f142.5° and from a second -

preparation, m.p. 140.2-141.4° (11t.% m.p.142-144°),

React;on of 1—p¥Chlorobenzoyl-l;Z—dihydroquinaldonitriie

(XXX) with Nethylmapnesium Bromide. After 15g. (0.051 mole)

of l—p—chlorobenzoyl-i,Q-GihydrOQAinaldbnitriie (XXX) dissolved
in 110 cc. of dry’dioxane had been‘reeéted with 30 ch'(O.lzl
mole) of 4M methylmégnesium~brbmide in the same manner as in
the fhird reactioﬁ (C) of l-behioyl-l;z—dihydroduihaldonitrile
'(I)~and mefhylmaghesium bromide, an emulsion formed on hydro-
lysis with 36 cc. of'satufated»ammoniumfchloride solution.
Nelther excess amménium chloride soiution nor saturafed sodium
chioride solution bréke,up the partial emulslon, so the entire
mixture was gravity filtered with considerable difficulty. A
clear ether solutlon was finally separated. |

The deep red ether solution was extfacted fouf>times with
80 cc. portions of‘S% hydrochloric acid.soiution.‘ Aé'the
fourth extract still gave heavy clouding on addition bf}sodiﬁm
hydroxide solution, a fifth extraction was made. The combined
acld extracts weré washed vilth ether, whichvwashadded to the
main ether solution (A). .This wag washed vith saturated
sodium chloride‘solutioh, which 1In turn was added to the acid.
extractss On making the -solution alkaline with 10% sodLum
hydroxide solUtion; a flocculent yelldw‘precipitate appeared.
On’standing it became an oil. The mixture was extracted three

times with ether. There was some trouble with an emulsion,
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and the mixture Was suction filtered,‘a small amount of inorganic
residue belng left‘on_fhe filter paper. Evaporation{bf'the ‘
ether solution, dried bvervﬁDrierite,ﬁ left 3.73g. (25.9%{crude
yield} of an,oil cbntainihgfméthyl;p-chloropﬁeny1-24qﬁinoiy1-
carbinol (XXXII&). ,There was no pfystallizatibn on'standing,
even in ice. The o1l was dlssolved in Skelly C éolvént, re-
fluxed for 10-12 minutes with Norit and flltered. On cooling

a red oil cahe down which'did not erystallize even oﬁ'lO months
standing. ’Attempfed recrystallizatli on from both carbon tetra-
chloride and‘absolute ethanol falled. ‘ _

After S months‘standing the,ofiginal ether solution (A)
hdad evaporated, and aJsemi—solid'mass had precipitated. |
Suctlon filtfation éﬁd washing with alcohol produced 1.43. 
(9,35% recovery) of l-p—chlorobenZOyl?l,B-dihydroquinaldo-
nitrile (XXX),'m.é. 140-142.8° after three recrystallizatlons
from alcohol. A mi#ed melting point with an authéntic sample

of XXX showed no depression.

Methyl-p-chlorophenyl-2-quinolylcarbinel Plcrate. Approxi-

mately 0.3-0.8g. of the red oil, methyl-péchlorophenyl-z-
quinolylcarbinol (XXX) mentioned above, was conve#téd to the
picrate by the general method of Shriner arnd Fuson2®, A large
amount of yellow crystalé precipltated together with a dark
golid mass. The entire mass was recrystallized from alcohol
and 1.3g. of product, m.p. 161.5-162° (shrinking and darkening
at 1540), was obtained. The compound was recrystalliéed twice

‘more from alcohol, m.p. 154.8-155.7°, The rest of the original
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0oll was converted t0>the_picrate in‘the same fashion and,agaih
a mixture of yellow érystals,m.ﬁ. 150.8-152-60, and a dark
mass resulted. Thé'dark'poftion fbrméd mainly vellow crystals
on one'recrvstallizationbfrom»alcohol» ﬁ.p.‘1504151.4°. A total
of 2. 45g. of picrate representing a 9.58% refined yield of
methyl-p-chlorophenyl-z-quinolylcarh;nol (XXXITI).Was ottained.
After‘six recrystalliiations'from Skeliy-C'solvent—abéolufé
ethanol,vthe m.p. was 155.5-156.20 . .

Anal. Caled. for CpoH) N, 0gCl: C, 53.863 H, 3.34;
N, 10.83; Cl, 6.91. Found:  C, 54. 53 H, 3.23; N lO 8;

Cl, 6.95.

1-Anisoyl-1,2-dihydroguinaldonitrile  (XXXI). The com- -

pound was prepared by the method of Sugasawa and Tsuda4
colorless crystals from. alcohol m.p. 106- 117 (1it. 4 m.p. 120-
120.59) after four recrybtallizations from alcohol. In a
second preparation the mepe was 118.5-119.8° aftéf similér

treatment.;

Reaction of l-iAnisoyl-1l,2-dihydroquinaldonitrile (XXXI)

with Methylmagnesium Sromide. When 23g. (0.079 mole) of 1-

anisoyl~1l, 2-dihvdroquinéldon1trile (XXXI) dissolved in 160 cc.
of dry dioxane was reacted viith 50 cc. (0.20 mole) of 4M
methylmagnesium bromide and the reaction mixtuﬁe_workgd up}in
the same manner as described for fhe third reaction (C) of
1-benzoyl-1,2- dihydroquinaldonitrile (1) mith methvlmafnesium
bromide, a small amount of dark viscous oil- was obtained by

gravity filtration of the alkaline amine fraction. After this
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'oil was recrvstallized from alcohol azd the 1norganic residue
(1gnition test‘left,a,residue) discarded 0.9g (4. 11% crude

yield) of methyl#p-methoxyphenyl-2—quinolvlcarb1nol (XXXXIV)
rémained. The cOmpound was recrystallized from Skelly C solvent
(Norit) ard O. 4g. (1 82% refined yield) obtained. Four more
recrystallizations from alcohol brought the m.p. to'122.2-123.00.

Anal. Calcd. for 018317Noé:' c, 77}59, H, 6.14; ¥, 5.01.
Found: C, 77.16, 77.55; H, 5.74, 5.98; N, 5.05, 5.54.

The~main ether solution remaining'affer the aoid extractlons
gradually evaporated in the course of ﬁhree‘mohths, leaﬁing a
seml-solid mass.i The materlal was sﬁction filfered, washed with
alcohol and then recrystallized from alcohol.. A fine yellow
powder“which dlid not:diosolvébkin>the hot alcohol was filtefed,
0. 0456., mep. 182- 188°., The material which was recrystalliZed
was’ combined with additional crystals obtained from the mother
liquor and the total amount recrystall}zed three times, (onoe
_with Norit) from alcohol; 1.88g. (8.2 recovery)‘of.l-anisoyl- |
. 1 2-dihydroquinaldonitrile (XXXI), m.p. 118.8-120.,2° (lit.4
m.p. 120-120.5°), was obtained. |

Reaction of 1-Anisoyl-1,2-dihydroquinaldonitrile (XXXI)

with Methylmagnesium Bromide in Bolling Xylene. To 100 cc. of

dry xylene in a 1000 cc. three necked flask equipped with a
~sealed mechanical Hershberg stifrer, dfopping funnel (self-
compenséting) and condenser arranged for’distiliation was édded
28 cc. (0.11 mole) of,4ﬁ methyibagnesium bromide (commercial

 reagent in dry ether),when the temperature reached 70-80° the -
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ether began distilling, and thelglqw’addition of 9.5g. (0.033
mole) of l-anisoyl-l,z;d1hydroquinaidonitpile'(XXXI),'dissolVed
In 150 cc., of dry xylené, wés commenced . An immeaiate;reacfién
t?ok place wiﬁh the formation of‘a‘deép red brown précipitate
and Qolofed solution. The.solution wés‘refluxed for an additlonal
45 minutes'éfter.thevzs minutes required for the addition of the
Relssert compoundf(XXXI); The tempéfature was. then 130°. The
entire reaction wés carried’put under a nitrogen atmosphere.
After Qodiing aﬁ hour the mixture was hydrolyzed Qith-27 CCe
of saturated ammoniﬁm chloridejsolution (160 cc. per mole of
magnesium) which was added slowly with stirring and additional .
cooling; A clear red éolutioﬁ-aﬁd a paéty yellow precipitate |
formed. |
The clear red solution was decanted and 50 cc. of'kyleng
uééd to wash the yelloW‘precipitaﬁe was édéed to it. The sblution
‘was extracted with four 100 cc. pdrtiohs and one 60 cc. portion
~of 5% hydrochloric acid solution. The slightly cloudy acid '
extracts weré filtered, washed with 45 cc. of xyleﬁe and filtered
agailn., The solution was now clear. The xyleneisoiution (A)
was washed with saturated’sbdium chloride solution, which was
added to.the acid extracts{ which'were now clear red-orange.
The acidAsolution was madelbasic with 10% sodium hydroxide
solutionvand the resulting mixture suction filtered with great
diffiéulty. The préclpitate‘was washed with water. A total of
1.2g. of granular material (B) was obtained in addition to a
small amount of tarry material. This resinous material on
washing and.recrysfallizétion from absolute alcohol gave 0.35g.
(3.84% refined yiei@) of methyl;p;methoxyphenyl-Z—quinolyl;
carbinol (XXXIV), m.p. 120-121° after one recrystallization from

alcohol.
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The main xvlene solution (A) was extracted twice with 100
cc. portions of 6N hydrochloric acid solution. A partially crys-
talline oil precipitated on making the acid extract ‘alkaline with
s odium hydroxide solution. Direstion in b0111ng absolute alcohol,
in which this compound is very sparingly soluble oroduced O.3g.
of a fine vellow powder, m.p. 202.5-2060. Two- recrystallizétions
from ethyl‘acetat@ and one from beniene gave white crystals,
mep. 222.2-223.20, The data from combustion analysis would
support any of the foliowing empirical formhlas: ClZHIONO
CoqHyglipOy OF CoyHyoN,0,. |

Andl . Calcd. for Clzﬁlolo C. H. N 0, or C, H N C :

24719 2 2 24720"2"%
Gy pHy ENO= === =mm = --c, 7B.24; T, 5.47; X, v.eo. |
Cogll1gligOg=m=n=======-~ c, 78.45; 1, 5.21; N, 7.62.
OpafpQlpOg======-==-=C, 78.24; H, 5.47; N, 7.60.
© Found---===--~ -<C, 78.38; H, 5.40; N, 7.71.
Pounde-------=-=C, 78.19; H, §.19; N, 7.65.

'What’appears to be the same compound was also isolatéd in
small quantity by recrystallization of the granular material,B.,
hecrystallization of the material, once from alcohol, twice
from 5enzene.gnd once from Skeliy C solvent, gave a small amount
" of compound m.p. 218-219° _ | '

Vacuum distillation of the maln xylene solutionf(A) left
2=3 cc. of dark viscous material;~which was not further investi-

gated.

1-p-Toluyl-l,2-dihydroqu inaldonitrile (XXXII). To 31.3g.

(0.48 mole) of potassium cyanide dissolved in 200 cc. of water
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and 20.8g. (0.16 mole) of;Skraup’quinolihe in a 500 cc. three
neoked flask equioped with a'sealed mechénical Hershberg stirrer,
reflux condenser and dropping funnel, was added 49 cc. (0;32 mole )
of freshly distilled p-toluyl chloride in about S5 minutes, witﬁ
stirring. After 30 minutes of additional stirr;ng the aqueous
solutlon was decanfed and the tan, taffy lilke soiid was washed
with dilute h\drochloric acid solution and with water. The pre—
cipltate, now completely solid’ was broken up and dried bj
suctlon filtration. Wsshing with ether removed some of the
~yéllow color but great quantities of impurities were present
as shown by the abnormélvyield (121%) and the wide m.p. ranze
89-111°. : |

Washinv with ether dissolved nearlv half of the material,
and the m.p. of the residue was 107 117° . Reorystallization
of small samples from alcohol-and‘from benzene improved’the |
m.p. only slightly, but s'tost'fecrystallization from carbon
tetrachlorilde was ouite successfula,iTﬁo recrystéllizations of
the entire product from carbon tetréch;oride gave 18.5g. (42.3%)
~of 1-p-*oluy14l;2-&ihydroQuinaldonitrile (XXXII), MeDe 148-149.5°,
The melting point after a total of seven recrrstalliuations from
carbon tetrachloride was~l49 5-150.2°

Anal. Calcd for CygHy,N,0: C, 78.81; H, 5.14; N; 10.21.

. 2
Found: C, 78.25, 78.40; H, 5.28, 5.09; N, 10.3, 10.3.

Acid Cleavage of l=p-Toluyl-l,2-dihydroquinaldonitrile
(XXXII). To a mixture of 4.45g. (0.0152 mole) of l-p-toluyl-

1,2-dihydroquinaldonitrile (XXXII) and 3.25g. of 2,4~dinitfo-
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phény]itydrazine (0.,0162 mole) in a 250 ﬁc} Erylehmeygr‘flask
- was added'97.$ cc. of 12N hydrochloric ééidAsolution. The mix-
ture was heated‘and then allowed to stand at'rooﬁ temperature
fof 52 hours.’ Tﬁe mixture was then diluted with approximately -
an equal volume of watef,fheéted'fo‘boiling, suction filtered
and dried in an oven at 1100 The yield of p~tolualdehjde;2,
4- dinitrophenylhydrazone was 4. 72g. (96.3%), m.p: 233-234,2°

(11£.50

Mmepe 235). |

Quinaldic acid was isolated from the acid filtrate by
the same method éé empldyed by Padbury andeindwallls forbthe
isolation of isoquinaldic acid in the acld cleavage of 2-
benédylal,2-dihydfoisoquinaldonitrile (II). The yield‘@f'
 quinaldic acid was 52,74, m.p. 154° (11t.} m.p. 157°), A
mixed mp., with an authentic,sample'of quinaldic acid showed

no depression.

i

Reaction of 1-p-Toluyl-1,2-dihydroquinaldonitrile (XXXII)

with Methylmag gnesium Bromide. When 13.6g. (0.050 molé) of
1-p-toluyl-1, 2-:1ihydroquina1donitrilﬂs (XXXII), dissolved in
130 cc. of dry dioxane, wag reacted with 30 cc. (0.12 molé)

of 4M methylmaﬂnesium bromide in the same manner as described
for the third reaction (C) of l-benzoyl-l Z-dihydroquinaldo-
nitrile (I) with methylmagnesium bromide, only a very small
amount of dark oil geparated from the alkgline amine fractlon.
The acid extracts had not been as dark as usual. ﬁnfbrtundte-

ly, up to two thirds of this product was inadVertentiy lost
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vefore it could be weighed and the crude yleld calculated. The
portion eaved, at leaSt’one third of the total, was very tarry
and‘weighed -at most"O 1g; An attempteqrrecrystaliization

from absolute ethanol failed.
| The main ether solution,‘after the dilute acid extraction,
was extracted four tlmes with 80.cc. portions of 6N hydrochloric
acld solution. The initial addition of the 6N acid solution
caused the precipitation of a large amount of semi-solid material
which was insoluble in both ekoese acid solotion and in ether., .
Attempted recrystallization from alcohol failed. The acld
oxtracte were washed with ether and then made alkaline with
sodium hydroxideksolution.' A small amount of dark resinous
material (about O. lg.) precipitated and was filtered. Re-
iorystallization from absolute alcohol failed to give pure
material. | v

After standing one month the ether had evaporated from

the neutral fraction of the reection mixture, and e\semi-solid
residue remained. A fairly well defined solid was obtainedfby

filtering the residue with suction. The solld wa's digested
with Skelly C solvent, and the supernstant liqzid:was deeanted.
The few crystals‘which appeared on cooling'were not character-
ized;..The’insoldble residue was twice recrystallized from al-
c?hol and then once from carbon tetrachloride. A total of l.dz.
(10.3% recovery) of l-p-*oluyl l,t-dihydroquinaldonitrile
(XXXII) m.p. 144~ l48°,vwas obtained. A mixed m.p. with an
authentic sample of l-p-toluyl l,»—dihvdroquinaldonitrile

(XXXII) showed no deoression.
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2-p-"hlorobenzoyl -1 2-d1hydroisoquinaldonitrile (XXXVI)

To 74g. (1.14 mole) of potassium cyanide dlssolved in 500 cc.
of water and 41.6g. (0732 mole) of isoquinoline in a 1000 cc.
three neoked flask equipped with a sealed mechanical Hershberg
stirrer, reflux condenser and dropping funnél, waé added‘122g.
(0.64 mole) of p-chlorobenzoyl chloride in 28 minutes with
stirring. After 45 minutes the stirring was discontinued and
the 1ight colored granular material immediately suction filtered,
washed with water, then with 1large q’dantities of saturated

- sodium bicapbonatétsolution again with large amounts of water,
and finally‘suction dried. The dried materlal was exhaustively
eitracted with ethor ahd theosolution dried over»anhydrous

ma gnesium sulfate. Distillatlon of tﬁe ether left a brown:oily.
residﬁe whlcﬁ appeared to contailn avlarge amount of pfchloroé
benzoic acid. The’residue was redissolved in.othér and ex-
tracted with diluté sodiumvhydfoxide solution. Evaporation~of
the ethef, after drying over anhydrous magnesiumvsulfato, left
a dark oll which slowly crystallized in an ice bath. A}total
of 10.35g.,(11% yield) of crude 2-p- chlorobenzoyl -1 2~dihydro—
1soquinaldonitrile (XXXVI), m.p. 129-134°, was finally obtained.
The compound appears to be véry extensivelﬁ docompbsedvby re-
crystallization from alcohol. The p-chlorobenzoiclacid im- |
purity can ve removed fairly well by recrystallization from
benzene} the Relssert compound stays in solution and can be
precipitated by'addition of Skelly B. solvent. 'Regrysfalliza-

tion from diisopropylether 1s effective, provided only a small
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amount of the acid is present. By combining these methods a
sample of'oompletely purified’2;p~chlofobenzoyl-l,2-dihydroiso-
quinaldonitrile (XXXVI) was obtained, m.p. 155.2-155.8°.

Anal. Calcd. for cl7ﬁliN2001:, C, 69.27; H, 3.76; N, 9.51;
c1, 12.03.-.Founa: C, 69.30; H, 3.60; N, 9.50; Cl, 12.04.

v Acid Cleavage of 2-p-Chlorobenzoyl-l,2-dihydroisoquinaldo-
nitrile (XXXVI). To a mixture of lg. (0.0034 riole) of 2-p=-

chlorobenzoyl-l,2;dihydroisoquinaldonitrile (XXXVI) and 0.667g.
(0.0032 mole) of 2 4-dinitrophenylh?dra21ne in a 50 cc. Efylen¥
meyer flask was added 20 cc. of 12N hydrochloric acid solutlon.
The mixture was heated and then allowed to stand at room temoera-
ture for 48 hours. The mixture was then diluted with approxi-
mately an equal volume of water heated to boilinc, filtered
with suction, washed with boiling water and dried, After re-
crystallization from nitrobenzene there was obtained 0.80g.

(50% yield) of p-c hlorobenzaldehyde-z 4- dinitrophenylhyarazone;
m.p. 267-268° (11t. m.p. 270018 | 2650510, 264051°) No attempt

wag made to isolate any quinaldic acid.

Attempted Pregaration of l-p=-Toluyl-l 2—dlhvdroiso-

quihaldonitrile. An attempt to prepare the compound by the

‘method used by‘Rupe and Preyls for thefunsubstituted iso-
quinoline Reissert compound failed."p—Toluic anhydride was
the malin product isolated. A very small amount of envimpure

, neutfal product was also obtained. It may possibly contain

some of the desired isoquinoline Reissert compound .
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AttemptedAPreparation'of 1-p-F1u9yobenz0y1-l,2-dihydro-

‘quinaldonitrile. An attempt to prepare the compound by the '
method used by Rupe, Paltzer énd Engell4'for the unsubstituteﬁ‘
Relssert compound failled, 4The only prcduct 1solated from the

reaction mixture was potéssium p~fluorobenzoate,

Attempted Preparation of l-m-Fluorobenzoyl-l,2-dihydro-

quinaldonitrile. An attempt to prepare the compound by the
method used by Rupe, Pal tzer and Engell4’forvthe unsubstituted
Relssert compound falled. The only product isolated from the

reaction mixture was m-fluorobenzoic ac*d.

l-Acetyl-1l,2-dihydroquinaldonitrile (XXXVII). The com-

pouhd was prepared by the method of Grosheintz and Fischer,g'
colorless crystals form 507 alcohol, Mepe 94.5-95.50 (1it.°
m.po 96-970)0

Reaction of 1l- Acetyl -1 2- dthdroquinaldonltrile (XXXVIT)

w*th Methylmagnes;um Bromide. When 10g. (0.0505 mole) of 1=

acetyl--,2—dihydroquinaldonltrile (XXXVII) dissolved in 74 cc.
of dry dioxane was reacted with 32 cc. (0.13 mole) of 41 methyl-
ragnesium bromide - (except for the use of a 500 cc;>flésk>in
place of one of 1000 cCe capacity) a dark oil containing some
solid material in suspension was formed on making the dilute
;acidieXtracts alkaline; The deep red to black color_which
usually forms with‘the addiﬁion of the Grignafd réagcnt did not
aevelop unt il the reéction mixture was heated on the sfeam

bath. .The mixture was colored yellow until ﬁhat time."The dark

oil which had formed was filtered. by suction and the organic
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portion dissolved 1n ether. AThere was a fair amount_éf'inorganic
residue; The aqueﬁus filtrate’was éxtracted with ether, and the
two_ethéf solutions were cdmbined; driéd,OVQr anhydrous magnesium
Sulfate-and thé,efher‘evaporated. The dark oil which remained»
weighed‘2.35.1 The métefial‘aid not form a picraﬁe easily from
either‘benzene or alcohol soiution, but by dissolving the'matérial
in benzene and adding absaturated éolution of pilcric acid-in. 
alcohol, following by boiling and then long gtanding under
refrigeration, ¢rystalllzation occurred. A yellow solid portion
was'mechanicélly”SQparétéd'from a dark olly portion and the two
were purifled separately. The dark portibn, after repeated re-.
crvstallization from benzene-absolute alcohol, chloroform-a%so~‘
lute alcohol absolute alcohpl, Skelly C solvent-absolute alco~
hol, acetic ac¢id and acetiC‘acid-chloroform finally gave 0.2g,
(1 1%) of quinoline picrate, Mepo 201 4-202., 4 (lit.szm p. 203°).
A mixed m.p. with an authentic sanple of quinoline picrate

showed no depression. The vellow portion was recrystallized.
from acetic acid and then from absolute alcohol-Skelly C sol-
vent. Concentratlon of the mother 1iquor from this second
recrystallization gave 0.3ge of a vellow-oranpe powder, m.p.
150.6-151.4°.,  (The expected dimethvl 2-quinoly1carbinol
picrate melts at 110025 )

The ether solution‘of the regction mixture remaining after

the dilute ac! d extraction was extracted with four 50 cc.

portions of 6N hydrochloric acid solution. The deep red acid

extracts were washed with ether, which was added to the now
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light yellow main ether solution. A small amount of dark oil
separated.when the acld solution was‘médevalkaline with con-
centrated sodium hydroxide solution. Thie oil‘was extracted
with ether, the solution dried over—anhydrous‘magnesium
sulfate, and tﬁe.ether evaporaﬁed.k The resulting oil, which
crystallized on stahdlhg, waslrecrystallieed; first from abso-:
lute alcohol'aod then’from dilﬁte agueous aloohol. The few

white crystals thus obtained melted at 97.6~ '102o and there-

fore could not be 2- acetquuinoline, MeDo 47.5- 48°°4 52 ?6
the carbinol, XXXVI1I, m.L. 67020 or the starting Relssert
‘ 09 ’

compound XXXVII, m. p. 96-07 .

The main ether solution was dried over anhydrous magnesium
sulfate and the ether evaporated., The small amount of oil that
was left soon cryctallized and was treated with Norit in
benzene-lelly C solvent and then filtered and .the solvent re-
moved under vacuum. The resulting oil was recrystallized three
' timeS‘from 50% alcohol and once from 95% alcohol. The compound
then melted at 90—910,‘but‘it was not impure l-acetyl-l,2-di-
hydroquinaldonltrile (XXXVII) as the m.p.,oas depressed 7° in
a mixed m.p. test. |

The 1norganic residue which was formed in the hydrolysis
of the reaction mixture was dried and ground to a fine powder,
| then digested with benzene. The mixture wasg filtered and the
benzene filtraﬁe evaporated to dryness. Only an insignificant
residue was left. The residue on the filter paper was dried
and then dissolved in 5% hydrochloric acid solution. Thls red

colored solution was extracted with ether which wag then dried
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over“anhydrous ma gne s ium suifate.and evaporated'to drynsss.‘ No
significant residue was left. Thé cleaf,red acid solution wés
made alkaline with sodiumvhjdroxide solution‘and the resulting'
precipitate was eitfactsd with,ether;;which was dried over ah-
hydrous magnesiﬁm sulfate and evaporated. No.significsht
residue was left. The alkaline mixture,was then extracted with

benzene, which on evaporation left no significant residue.

Reaction of 1-Benzoyl-l,2-dihydroquinaldonitrile (I) with

Ethylmagnesium Bromide. After 20g. (O~077 mole) of 1-bonzoyi—
1,2- dihydroquinaldonitrile (I) dissolved in 150 cc. of dry |
dioxane, had been reacted:with,vo cc. (O 21 mole). of ethyl-
magnesium,bromiée in the same mannef as described for the

third reaction (C) of l-benzoyl-l,2—dihydroquihaldonitrile (1)
with mefhylmagnesium bromide, -4g} of a'dark oil separaéed |
when the acid extracts were made alkaline with sodium hydroxide
solution. The mixture was filtered and the . viscous cil re-
dlssolved in ether, again extracted with & op hydrochloric acid
solutlon and precipitated with sodium hydroxide solution. The
oil was extracted with benzene, and treatedeith Norit. The
fiitered solution wasvextractsd;with.S% hydrochloric acid

solut ion apo the oil precipitated With*sodium hydroxide solution.
Cnly l;Sg. of material remained. ‘Attemptéd reorystallizétion
of this material from Skelly C solvent-bsnzené; acetone and
absolute alcohol falled. Extensive working up of the oil by
digestion,.recrystallization and fractional recrystallizstion\

from ether, Skelly C solvent, benzene, Skelly C solvent~benzsﬁe



73

and alcohol, finaily produced milligram*qﬁantities of‘two com-
pounds. One appears to bé a neutral comﬁound (arising from de- -
composition or present initiéliy as an 1mpuf1ty)‘of melting
point 178-179.5°. The other compound, which is soluble in 5%
hydpochioric’acid solutioh, melts at 96-101°. ‘Neither compouhd
has been identified.. | |

Reaction bf 1-Benzoyl-1~Z-dihydroquinaldonitrile (I) with

Phenylmagnesium Bromide ,- A » To O 18 mole of phenylmagnesium

bromide, made by the method of Allen and Converse 335 dissolved
in 75 cc. of dry ether was added 205. (0.077 mole) of l-ben-
zoyl-l,z-dihydroquinaldonitrile (I),dissolved in 140 ce. of dry
dloxane, 1nvten-minuteé with stifring. The apparatus was the
same as‘deséribgd for the‘third reaction (C) of 1-behzoyl;1,2-
dihydrpquinaldahitrile (I) with methylmagnesium bromide. An
immediate reaétioﬁ’éppearéd to take placevwith.the formation of
a dark rederown precipitaté.A Stifring was contlnued for 30
~mithﬂ:es without he‘a‘t‘ing ard for 30 addit fonal minutes with mild
heating on thé steam bath. After standing two hours most of
the solvent waskremoved under vacuum. Dry toluene was then
added to help remove the last traces of dioxane and to prevent
overheating the residue obtained. Severe frothing and bumping
occurred Wheﬁ a vacuum was reapplied. 'The mixture was hydro-
lyzed witq 40 cc. of saturated ammonium chloride sdlutionA
after the addition of another 100 cc. of toluene. The partially
emﬁlsified mixture was grévity filtered and an ether waéhing,

of the solid residue was added to the toluene filtrate. The



74

ethaﬁtoluene solution (A) was extracted four times with 100 ce.
portions of 5% hydrochloric acid solution. The acid extracts
were made alxaline with 10@ sodium hydroxide solﬁtion; and the
aqieous mother liquor was decanted'from tne precipitated oil.
This 01l was réeitractedeith-S nydrochloric acid solution and
again precipitated with sodium hydroxide solution. The precipi-
tate was filtered and digested with ether to remove the organio
material. nfter evaporation of  the ether and recrystallization
from aosolute ethanol,the m.p. of the crystalline material was
186-188.5%, The total amount of material was less than O.04g.
‘The.eﬁher-toluene solution (A) wss extracted with four
75 cc. portions of 5%‘sodiun bicarbonate solution. Acldifica- j
tion of.the combined extracts produced no precipitete.

The ether—toiuene solution was filtered and distilled -
under vachum’leaving a thick dark oil'as residue. After,stand- o
ing:four weeks partial'crystallization‘had occurred, and suction
filtration separated 5g. of yellow‘soiid, MePeo 151-1700, from
B.5g. of oil,lwhich was discarded.v As a result of multiple
fractional crystailizations from alcohol, absolutevalcohol'and
Skelly C: solvent, small amounts of recovered Reilssert ccnoound‘
(I) and 2-bensoquuinoline were isolated and identified by |
mixed melting point tests.with authentlc samples of the two
'compounds.' A gmall amountbof & third compound, white needles
from ebsoiute alcohol, m'p. 192~1Q2’3° wag also isolateo but
not idenbifled. & riixed m.p. with the compound of m.p. 186-

1188,5° 1solated from the amine fractlon showed no depression,

Gombustion‘analysis 1ndicates en empirieal formula of C19H14ﬁ0.
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Anal: Caled. for C. I M0: C, 83.83; H, 5.18; N, 5.15.
Found: c, 8s. 643 H, 5. 12,‘V, 5.35. o |

Reaction of 1l- Benngl 1 -dihydroqulnaldonitrile (I) with

Phenylma&nssium Bromide ; B.o' Using the apparatus described for

the third reécfion (C),of'l—benzoyl i,2-dihydroquinaldonitrile'
(D) with methylmagnesium bromide 55 cc. (O. 18 mole):of 3.35

M phenylmagnesium bromide was added in 5 minutes with stirring
to 18g. (0.069 mole) of 1 benzovl 1 2 dihydroquinaldonitrile
(i) dissolved in 150 cc.»offdry dioxane. The solution became
colored:bléck'and some hoat wés e#olvéd. After 3-4 minutes
the mixture was vigorously refluxed on a steam bath for one
hour. All tne ether distilled. durinr the first half hour.
After standing for 2 hours, the reaction mixture was worked
up in the same mdoner as described for the third reaction (Cc)
of I with methylmagnesium bromide. ‘The ether solution of the
reaction mlxture wasfthen extracted with three iOO’cc.
oortions)of 6N hydroohlorio acld solution. On making'fhe acid
solution alkaline, aIQOnsiderabie quaﬁﬁity of'oii'separated‘
and solidified. The precipitates from both the stfbng and
weak amine fractions were fractionally recrystallized from
alcohol benzene or Skelly C solvent. Diphenyl-u-quinoly—;
carbinol (XLI) WQS\obtained in 8.5% refined yield,'m,p;
188.6-190;40 (lit;34 m.p. 189°), mainly from the strongiamine
fractfon; 2- Benzoquuinoline (XXV) was obtained in 4 Om
refined yleld, 107.2-108.4° (11£.26 m.p. 110-111°), matinly

from the weak amine fraction. A mixed m.D. with an authentic
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'sample of 2-benzoquuinoline prepared by the method of Best-

horngz

showed no depression.- _

The clear ether solution;remainlng<from the‘acid ex- -
tractlions was driedloverfanhyarous calcium chloride and the
ether evaporéped. The 5.8g. of residual oil slowlj crystallized
to give, on filtration, 2.6g. of pale red po&der, Th:ee're- o
c:yetallizationé from‘alcohol gave 1.43; of diphenyl, m.p. 67=-
68°, * A mixed MeDe With an authenfiC‘sample of;diphenyl sﬁowed
no depression. That this product waslpresent in.the original
Grignard solutien was shown by hydfolyzing and workihg up an
additional 55 c¢c. of fhe original eommefciél Grignard gsolution.
An equivelenthuantity of diphenyl, 2.2g., m.p. 66-67.80, was
obtalned. A mixed meDs with en authentic sample of Eiphenylf

showed no depregsion.

. Reaction of 2-Benzgyl-l,2-dihydroiéoquinaldonitrile (I1)

with Phenylmagnesium-Bromiée. When 20@;'(0.077 mole)lof 2=
benzoyl-l,Zedihydreisoquinaldonitrile (II) dissolved in 150
cce. of drj dioxane was reacted with 57.5 cc. (0,193, mole)

of phenﬁlmégnesium bromide in the same manner as described

for the second reaetion (B) of 1~benzoyl-l,Q-dihydrequinaldo;
nitrile (1) ﬁithiphenylmagnesium bromide, a cfude.yield’of'
11.9g. (49.8%) of diphenyl-lfisoquinolylcarbinol (XLII), m.p.
120-136°9, was obtained from the weak amine fraction. The pro-
duct was recrystallized from alcohol and 9.25g. of material

- (38.8% refined yleld), m.p. 141- 143 2%, was obtained. A

sample was recrystallized three additional times from 953
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alcohol and .once from abSolute'alcohcl."The m.p. of this .
pure material was 143.2-143.6° | |

Anal, Caled.for 022317No£ C, 84.86; 1, 5;50; N, 4.50.
Found: C, Bs;co,.e4;94;‘H, 5.59, e;se; N, 4.18;‘4.29.

On making the GN hydrochloric acid extracts ‘alkaline with
sodium hydroxide sclution 2= 43. of oil- precipitated. The mix- |
ture was filtered, and the oil was digested in ether. The ether
solution was filtered; dried over anhydrous magcesium sulfate,
and the ether evaporated. Tﬁe resdlting o1l would ﬁct dlssolve
in Skelly B solvent, but was recrjstallized from Skelly B 301-‘
tent-abeolute elcohol (Norit). The small anount of crystals :
formed (most of the material ﬁas an oil) waslimprcved in
eppearance by boiling with Skelly B solvent-alcohol, in which’/'
it did not disSOIGe‘to any‘appreciable exteﬁt. .Recrystalliza-'
tion from alcohol produced pale vellow mica- like plates MeDo
137.5-159.0.. The compound therefore, cannot be l-benzoyl-
1soquinoline, m.p.26 76-77°. A mixed‘m.p, with-diphenyl-l-
isoquinclylcarbinol-(XVII) was depreesed 160; |

The ether solution of thezjeacticn‘mixture’wee twice
extracted with 50 cc. portions of dilute‘eodium hydrcxide
solution and the alkaline ektracts acidified. The resulting
0il was extracted with ether the solution drled over an-
hydrous magnesium sulfate,‘and the ether evaporated.v A small
amouht of 01l was left which had the characteristic odor of
phenol and gave a positite ferric chloride test identical |

with that of a known sample of phenol. The compound was
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assumed to be phenol formed by oxygenation of the phenyl-
ﬂagnesium bromide. . ‘

The ether solution of the reaction mixture, on standing,
,geve 1.78¢. ef 2-benzoy1-l,2-dihydroisequinaldonitrile (11).
Evaporation of the ether produced 4.5g. of crystals and 4.7g.
of oll, which was diecarded, .The,crystalline portion was twilce
fractionally reerystelliZed from alcohol and an.additional 1.9¢g.
of II was obtained. Another.fraction.of,O.Bg. melted at 56=570.
This fraction was recrystailized'from aleohol and the crystels
obtained, O.4g.,ﬁere allo@ed~to stand for three weeks. The
melting point at that time was 122-1260. An additional re-
crystallization from alcohol bfought tﬁe MeDe te 124.,2-125. 8%,

A mixed m.p. with an authentic sample of 2-benzoyl-1l 2 dihydro- ’
isoquinaldonitrile (II), showed no depression. Although the
evidence 1s far from conclusive, 1t appears that theliso-’ 
quineline Relssgert cempound (II) exists in two crystalline
modifications, one melting atjl265127°”andvthe'other at 56-57°,
None of fhe other samples of Z-benzoyl—l,2—d;hydroisoquina1do-
nltrile (II) shewed any depression in mixed m.p. tests with
authentic samples of IT. A total of 4.l4g. (20.7%) of the

starting material, II, was recovered.

Reaction of 1-Benzoyl-1,2-dihydroquinaldonitrile'(I) with

Megltylmagnesiun Bfomide. To approximately 0.16 mole of‘mesityl-‘
magnesium bromide, prepared by the method of R. Bérnes,ss in

130 cc, of dry ether, was edded 70 cc, of dry dioxane. About



79

palf of the ether was then removed‘byk‘distillatlon. The appa=
ratus was the samé as thétfuééd 1h thé'third reaétién (d) of
l—bénzoyl-l,é-dihydroquinaldonitrilek(I)'with methylmagnesium
bromide. To this thick mixture was added in 38 minutes, with
stirring, a solution of 18.8g. (0.072 mole) of 1-benzoyl-1,2-
dihydrdquinaldpnitriie (1) in 160 cc. of dry~dioxéne, a dark
red-broﬁn color forming immediateiy.' The reéction mixture
slowly‘turned to a very dérk red-brown solution, but little

heat was evolved.: Stirring,wés,contikuéd for 20 minutes without
heating after the additidn'of the Reiésertfcompdund,.and for

45 minutes more with heating by a radlant heater. After stand-
ing overnight, the solveht was removed under vacuum and the

dafk viscous residue hydfolyzed by addition of 40 cc. of
satﬁfated émmbniquchloride sqlutibn'with stirring. 'To insure
complete hydfolysis, 70 qc. of 10%‘hydrochioric acid ébiution'
was then added withjstirfing. After‘cooling,‘zoo cc. of ether
wag added. The'entire‘liquid portioniWas decantéd and sevéral.i
ether washings of the resinous residue were made;' All the
solutions were COmbined,’and the aqueéus,phase waé ééparated

and neutralized with 10% sodium hydroxide éolution. The
neutral aqueous_soiution_was extracted four times with ether,
which was added to the main ether solutioﬁ. This etherAsoluﬁion
wasg theﬁ extracted five times with lOO'gc, portidns of 5% hydro-
chloric acid sblution. ‘The combined acid extract was washed
with ether,'which wag added to the main ether solution. Both
the éther end the aclad soiutions were deep red. The acid

solution was made alkaline with sodium’hydroxide solution.
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.The small amount’offprecipitate thus formed was filtered and
digested with ether and alcohol, then filtered again. The in-
organlc residue wos discarded.‘ Evéporation of the solvent
left approximately O.lg. of seﬁi-solid material, which,\after
repeated recrystellization from Skelly C solvent and absolute
‘alcohOI melted at 107. 541090 A mixed TP with an authentic
:sample of o-benzoquuinolipe showed no depression.

The main ether solution was extracted three times with
75 cc. portions of 5% sodium bicarbonate solution. The com-
‘bined alkaline extracts were washed with ether and then
acidified with 5% hydrochloric acid solution. A clear
vsolution resulted.

‘The main ether solution was washea with water,‘dried'
over anhydrous-soﬁium suifate and the ether evapora ted.‘
Vacuum distiilation of the residual oil gave 4.7g, of color-
less mesityline, bupezy 152-169°, 'The semi-solid distillation
 residue was placed under Skelly C solvent and left standing
for'two months, Fiitration with suotiOn of thls material
gave an olly dark red-browﬁ sollad. Repeated’éttempts.at'
purification by reorystgilization’from Skelly C solvent -
benzene, Skelly C solvent and alcohol gave small amounts of
crystalline material, These were combined and recrﬁstallized
several times from alcohoi.‘ Less than 0.2¢. of i-benZOylul, |
2-dihydroqu inaldonitrile (I), m.p. 149-151° was obtained.

A mixed m.o.'with‘an;authentic sampie‘of l-benzoyl-1l,2-di=~
hydroquinaldonitrile (I) showed no depression.

An attempt to 1solate any ketones which might have been
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present 1in the nOnCrystalline portion of‘the neutral fraction
was made by use of Girard's]”T“ reagent.SQ‘ The results indi-
leated‘that no ketones were present.

An attempted chromatographic separation of the compounds
present in the mixture, using. dry benzene as the solwent and

I"l1sher Adsorption,Alumnia, 80—200 mesh, as adsorbent, failed.

Reaction of 1-Benzozl-1,2-dihydroquinaldonitrile (1) with

Mesitylmagnesium Bromide in Boiling Xylene. To 20.0g. (C.077

mole) of 1-benioyl-1;2;dihydroquiﬁaldomitriie (I) dissolved in
250 cc. of p-xylene, dried over sodium, was added 110 CCo
(0.138 mole)-of filtered 1.25 M mes*tylmagnesium broﬁide
prepared by the method of R. Barnes99 and analyzed by the
method of rieeer ST 4n 13 minutes w1th stirring. The
apparatus was theﬁsame as described for the reactidn of 1-
anisoyl-l,2-eihydroqu1na1don1trile (XXXI) with methylmagnesium
bromide in boiling xylene. The reaetioﬁ was carried out under
a nltrogen atmosphere. The temperature at the time of the
initial addition of the Grignard reageﬁt'was 800;4 After 45
minutes the temperaturebwas'129°. When ‘the temperature reachf
edV134° the apparatus was modified for refluyinb, which vas
continued for an hour and 15 minutes. The total time of heat—
ing of the reaction mixture wasg two hours. Aftervcoolihg the
reaction mixture for an hour, the 135 oo; of distillate was
added to it together with 400 cc.~of'ether. The mixture was
hydrolyzed with 26 cc. of saturated ammonium chleride solution.

The deep red ether-yvlene solution was filtered, and several
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ether washings of the sgo0lid reeidue were added to this soiotion.
The solution was:eXtracted witﬂ‘two 100 cc.'portions of 5% h?dro-‘
chloric ecid:solﬁﬁion. flhe lnitial additioh of the acid caused
the precibitatioh of a dark oil'(A). On making the acid extract
alkaline with sodium hydroxide solution, an oil separated and ;
was extracted with ether. After drying over anthrous calcium
sulfate,‘the ether was evarorated and 2. 875. (29? crude vield)
of quinoline was obtained. ?he_impure product was converted to
the picrate by the general procedure glven byAShriner and f’uson29
and'purified by digestlon‘inlhot alcoholnand recrystallizatioh
from chlorofofm. A total of 2. 57g. (9+31% refined Vield) of |
qulholine picrate m.p. 199.3-200.6° (1ﬁ£ 32 4, p. 203°) was |
obtained. A mixed m.p. with an,authentic sample of quinoline
picrate showed ﬁo~depression.kv

The ether-yylene solution was extracted five times with
100 cc. portions of 6 N hydrochloric acid solution. The com-
bined acid extract was washed twice with ether saturated with
6N hydrochloric acid solution. The ether was added to rhe
ether-xylene solution, which‘wesiwashed with saturated sodium
chloride solution. This solution was added to the acid
extract, which was made alkaline with concentreted sodium
hydroxide solution. The initial addition of'base caused an
o1l (B) to precipitate and adhere to the sides of the flask.
The mixture was filtered andAthe tarry residue on the fllter
‘paper recrystallized from absolute eICOhol. The s&all amount
of gray powder thus obtalned was diéested with ether and filter-

ed. The residue was totally inorganic and was discarded}
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Evaporation of the e ther from the filtrate and recrystallization
of the residue from aBsblute alcohol gave a very small amount

of 2~ benzoquuinoline mep. 108~ 108. 8° A mixed m.p. with an
'authentic sample of 2=~ benaoleAinoline made by the method of

Besthornzg

showed no depression. ;

The ether-xylene solution was dried firct over anhvdrous
calcium chloride then over anhydrous calc;um sulfate. The
solvent was removed under vacuum, and 145..of;dark, viscous,~
aromatic oil’was obtained as/a-reqiduo. Sevoral months stand=-
ing in a vacuum deé&cator did not produce crystallizatlon.

xhe precipitate (A) which formed during the 1nit1al acid
extraction, adhered to the separstory funnel throughout all
‘the extractions*ana was finéily dissolved in chloroform. This .
solution was extracted with lO cc; of 6N hydrochlorio acid o
. solution which gave a small amount of 1norganic material when
‘made alkalinerwith sodium hydroxide gsolution. The, chloroform
was evaporated and the dark residual oll digested in hot
Skelly C solvent. This troatment gave a very dark amorphous
solid. Attempts at recrystallization from absolute alcohol,
alcohol-water, dioxane, benzone, caroon~tetrachlbride, ethyl
acetate, dlisopropylether, diisopropylether-chloroform, nitro-
benzene, bromobenzene, acetlc énhydride, ohloroform-ether,
acetone, aoetone-watér, pyridine and'pyridine-water all'faiied.
&hé material apoears to have a meiting point of about 134-150°.
A portion of tho maferial was rofluxed with concentrated hydro-

chloric acid containing'2,4-dihitrophenylhydrazine"for‘sereral

hours, but only the starting,material wag 1solated from the
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reaction mixture. ©No amines were formed. Similar results were
obtained on an attempted alkaline cleavage with sodium hydroxide

in 70% alcoholméolution, followed by treatment with nitrobenzéne‘

Reaction of 1~ Benzoyl -1 2-dihydroq11naldonitrile (1) w1th

.Methylmagnesium Chloride. When 20g. (0.077 mole) of l-benzoyl-

l,2-dihydroquiné1donitfile (1), dissolved in 130 ce. of dry
dioxane, was reacted with 75kcc. of 2;5M5methy1magnesiﬁm cnloride
in the same mannef as described for the third reaction (C) of
;l-benzoyl-l,2-dihydroqginaldonitrile (I)'with methylmagnesium
bromide, there was obtained 9.5g. (49. 5% crude vield) of
thorou~hly drled methylphenyl—a-quinolylcarbinol (XXVI), MeDe

89 100°, Two recrystallizations from'akellv C solvent (once
with Norit) and two recrystallizations from alcohol gave 5. Bge
(30% refined y¢eld) of methylphenyl-2- quinolylcarbinol (Xxxvi)
m.p. 101-105° (11t.27 m.p. 1oo°)

After 12 months standing the ether had evaporated from the
neutral fraction,and a gsemi-solid residue remained. A portion
of this’matefial dissclﬁed‘oh'treatment with hot Skeliy c.
'solvent, which was decanted and cOoled. About 1.5g. of oil
came down. Two reCrystallizatibnskfrom Skelly C solvent
(once with Norit) and two recrystallizations from alcohol gave
0.4g. of'é-benzoquuipoline, mep. 104-106.50 (11t.26 m.p. 110-
1110) A mixed m.p; with an authentic sample of 2-beﬁzovlquinc-

line prepared by the method of Besthorn22 showed no depreqsion.
That portion of the orlvinal semi- solid residue which was

inscluble 1n Skelly C solvent was fract:onally recrystallized
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fHOm‘absolute’élcohol. Concentration and recrystallization of
the various fractionS'and thelr mother liquorslfrom alcohol
'fiﬁally produced a'émall amount of Reisseft compoﬁnd (I), mepo
148-1500. A mixed m.p. wlth an authentic sample of I ghowed
no depression. Another compéund, mep. 226-230°, was also iso-

lated bﬁt,wasknot investligated further.

Reaction of 1-Benzoyl-l,2-dihydroquinaldonitrile (I) with

Methylmagnesium Todide. ‘hen 0.16 mole'of‘methylmagnesium

“iodide was prepared and rescted with 20g. (0.077 mole) of
l-benzoyl—l,2—dihjdroquingidonitrile (I) in the same manner
~as described'fbr t he reaction of 2-behzoy141,2~di ydroiso-
quinaldonitrile (II) and mefhylmagnasium iodide, theré.was.
obtained 4g. (21.47% éfudeAyield) of methylphenyl-2-gulnolyl-
carbinél {XXVI). Two pecrystﬁllizations from Skeily’C solvent
"(once with Norit) gave 2.47g.,(1é.9% refiﬁed vielé) of the
carbinol, XXVI, m.p. 100.5-102.5° (11t.%7 m.p. 100°),

The ether solution of thereéction‘ﬁixture waé extracted
with 60 cc.‘bf 6§4hydfochloricsacid solution; On‘makihg the
solution alkaline with sodium hydroxide solution,‘O.léo.Zg.
~of tarry material precipitated.‘ An ignition test‘indicated
that 1t waskmainly inorganic. | .

Evaporation of the e ther soiution’gave 7.5g. of solid
In additidn to 3.5g. of an oil which was discsrded. 4 re-
crystallization from alcohol gave«ﬁ.sg; (27.5% fecovery) of

impure Relssert compound (I), m.p. 139-148°,
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Reaction of 1-Benzoyl-l,2-dihydroquinaldonitrile (I) with

| Methylmagnesiuh'Bromide in a 1:1 NMole Ratio. VWhen 20g. (0.077

mole) of 1-benzoyl-1,E-dihydfoquinaldonitrile (1) dissolved in
150 ¢cc. of dfy dioxane was reééted With 20 cc. (0.08 mole) of
41 methylmagnesium bromide (a 1:1 mole rétio of reactants) in
the same manner as descfibed‘for the third reéction (C) of 1~
benZoyl-l,2~dihydroQﬁinaldonitrileV(I)‘with methylmagnesiunm
bromide, there was obtained 6niv about 0. lz. of crude‘product,
of wnich a consideraole portion was inorganic.

The initial additlon of 5% hydrochloric acid solutlon to
the ether solulion of the reacuion mixture caused the pre-
cipitatlon.of a dark oil, whiéh later\was dissolved in abso-
lute ethénoi and benzens. Thils very dark solution was re-
fluxed with Norit fo; ten minutes then filtered and the
solvents removed under vacuunm, leavingravfew cc. of dark oil.
The oll was treated with dilute sodium hydroxide solution and
extracfed with ether, which was dried ower'Drierite" and
evéporated. Appfoximatelykl‘cc. of dﬁrk oll remained. , After
standihg six ﬁonthé, partial crystalliiatioﬁ‘had occurred.

The material was filtered with suction and treated with Norit
in benzene solution. It stlll remained vefy impure}v No
further investigation was made. |

The main ether soiutiOn, dried over "Drierite? wag evapo-
rated, leavinL 8-10.cc. of a very dark 0oil. An attempt was

'made, using the method of Glrard36 to senarate a ketonic

fraction. MOst of the material precipitated when the oriéinal
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absolute alcohol-acetic écid solution of Girard's "T"‘reaaent
an& ﬁhe neutral oil, after 90 minutes refluxing, was- ‘poured into-
a mixture of sodium carbonate ice and water., ThlS'dark
material had a m. p. of about 111-119° It was not fﬁfﬁher’in-<
vestigated. uvaooration of the final ether solution of the

ketonlc fraction gave no signiflcant reuldue.

Attemptéd Chrométographic Sanrétion'of lMethylphenyl-2-

(6—methoxyqu1noly1)-carbiﬁol Picrateiand llethyl-p-chlorophenyl-

2-quinolylcarbinol Picrate. A mixture of the two picrates -

ﬁas diqéolved in an excess of chloroform, and attemnts were

made to separate them by cnromatographlc adsorption on Flsher

Adsorption Alumnla, 80~200‘mesh using absolute alcohol as a

developer. Attempts at a chromatograph1c separation on starch
- _

using chloroform 2lone and on anhydrous magnesium sulfate

using absolute alcohol as a developer were also without success.

6-Methoxyquinoline Picrate, ,Thefcompound was.prepared fronm
6-methoxyquinoliné by the general method of Shriner and Pusonzg.
The m.p. of the crude wmaterial which formed in yellow needles

was 214-2159'(uncor.).

Reaction of l=-Benzoyl-l,2-dihvdro-2-methoxyqiinaldo- -

nitrile (XXVII), l-p-ChlorobenZoyl-ll2-dihydroquinaldonitrile

(XXX) and Methylmaznesium nromide. After 8. 50g. (0.0293

mole) of 1 ~benzoyl-l, -Jihydro S-ﬂethoxyquinaldonltrlle (XXVII)
and 17.07g. (0.0588 mole) of 1-p~chlorobenzoyl-l;2-dihydro-
guinaldonitrile (XXX), dissolved in 200 cc. of dfy'dioxane,
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had been reacted with 60 cé. (0.24 mole)~of 4M methylmagnesiun
bromide in the same manner as described:for the third reactlion
(C) of l-benzoyl-1l,2-dihydrogquinaldonitrile (I) with methyl-
magnesium bromide, a dark oll precipitated when the 5% acid
extracts wefe made alkaline with sodiumfhydroxide solution.,.
After the_oil had been extracted with qther and the e ther
gvaporated, 5g.of dark oily residue remained. Without

thorough drying, the oll mixture wQS’coﬁverted to the corres=-
ponding picrates by the general method of Shriner and Fuson$?
The resulting oil was'recrystallized from alcohol and 1l.l4g.
of yellow crystals was obtalned in addiﬁion to a greater

- quantity of dark oil. The yellow crystéls were digested. in
Chlovoform;’and'the resulting mixture was filtered. The
chlorofdrmqwas e?aporated froﬁ the fiitraté and the residual
solid three times_recrystallized from alcohol. A very small
amount‘of dark colored crystals,.which ga§e a negétive»Beil-
ateln test for halogen and melted at 178.57 was obtalned., A

- mixed melting'point‘with an'authenéio samplé of_methylphényl-
2-(6-methoxyquinolyl);cafbinol'picrate, Mep, 174.5-175;40,
’showed a depregsion of110~13°. The compound‘also codld not be
the picrate of methylphenyl-2?quinolylcarbinol (XXVI), mep.
1(390,2'r7 or of 6-methoxyquinoline, Q.p; 214-2150 (uncor.). The.
material which did not dissolﬁe‘during the chloroform aigeétion
was fractionally'recrystallizéd from éléohol. Recrystalliza-
tion of the first fraction from chloroform gave a small amount

of quinoline picrate, m.p. 195-200° (11t.%%m,p. 203°), A
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mixed m.p. with an authentic sémple of quinoline plcrate
showed,nd depression. Fr&ctibhal regr&stallization of the
second fraction from ligfoin?absolute éicohol gave from 1its
second fraction a material with a m.p. of 140.5-141.5° (un-
cor.). A mixéd m.p. with an duthentlc sample of the picrate
of methyl-p-chlorophenyl-é-qginolylcarbinol (XXXIII), m.p.

© 155.3-156.2°, melted at 145-146° (uncor.). This suggests that
the,tWO'coﬁpoﬁnds are the,same; Attempté at further ﬁuri-
fication failed. | | -

The ether solution of the reaction'mixture was ektracted
twice with 100 cc. portionsrand once with a 75 cc. portion:of ,
6N hydrochloric acid solﬁtion. The inid al addition of the
6N acld caused the»precipitation Qf a dark viscous oil,,which
dald noﬁ dissolve in eéither the ether or the acid during the
rest of theiéxtractions. The combined,acid extracts were:
wasned with ether, which was added td the méin ether solution.,
This solution was then washed with saturated sodium chloride
solution; which was added to the acid solﬁtion. On making this
golution alkallne with conceﬁtrated sodium hydroxide solution
~and filtering, l.2g. of slightly Qily solid was cbllected.
Five recr?stailizations from aléohol gave a small quantity of
white needles, m.p. 129.8-130.1°, of what may be 2-p-chloro-
benzoylquinoline (XLIX). Daﬁa ffom combustion aﬁalysis is in
fair agreement with the proposed structure, XLIX. |

Anal. Calcd. for Cygl,,NOCl: C, 71.78; H, 3.77; N, 5.23+

10
Found: C, 72.55; H, 3.68; N, 5.09.,
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Multipie fractional recrystallizations of the residual
material from alcohol and Skelly C’solvent produced, besides
additional quantities of‘tﬁe compoﬁnd m.p. 129.8-130,19, a |
very small amount of white needles, Mep. 175- 1760 (uncor.).
The compound has not been identifled

Evaporation of the main ether solution, after drying over
anhydrous -magnesium sulfate, left 9.25g. of a dark oil, which

soon formed a very viscous tar.:

2-Benz0y1-l§%d1hydreisoqginaldonitrile (I1). Prepared
by the method Padbury and Lindwa11.13

Reaction of 2- Benzoyl -1 2-d1hvdr01soqu1nald041trile (11),

Benzaldehyde and szrochloric Acid. From 10.0g. of 1T, 15g.
- of benzaldehyde and 50 cc. of concentrated hydrochiorie aclid,
‘there was obtained 1.34 g. (9.5%) of benzoin isoguinaldate,
m.p. 152.8-153.0°, 2.88g. (21.5%) of 2-(l'-isoquinolyl)-4,5-

/

diphenyloxazole (XVI), m.p. 124-128° and 0.30g. (4%) of

benzoin.16

Reaction of Q-Benzqyl4i,Eedihydroisoquinaldonitriie (11) .

with Hydrochloric Acid. To 10.00g. of II was added 50 cc. of

coneentrated hydrochleric abid,with mechanical stirring; in
the course of 45 minutes, The;stlrring was continued another
two hours; and then the mixture was allowed to stand 20 hours.
The mixture was made neutral by addition of 10% sodium hydrox-
ide solution, then eteam-distilled'until all the benzaldehyde
had been removed. The residﬁal solutioh was madebbasic by

addition of sodlum hydroxide solutlion, and a red insoiuble
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oil was taken up in ether, dfied over anhydrous sodium sulfate
and treated with decolorizing charcoal.’ Evaporation of the
atﬁer afforded 1.43g. of~aryéllow-brown‘501id, m.p. 823-115°,
Sinée the components of this mixture have been prévioﬁsly re-~

16,2

ported, no further attempt at'purificati¢n'of the mixture

was made.

Reaction of 2-Benzoyl-1,2-dihydroisoguinaldonitrile (I1),

" Benzoin and dydrochloric Acid. To 10,00z. of II, intimately'
mixed with 10.00g. of benzoin, was aaqéd 50 cc. of concentrated
hydrochlofic‘acid With medhanical stirring in tﬁe course of 435
minutes. The stirriﬁg was continued éﬁother two h¢ﬁrs, and |
then the mixture was allowed to stand for 20 hours. The mix-
ture was diluted byvééditionjofkloo cc}ldf water and extracfed
with 5Q0 cc. of ether. an orange solid,'inséluble in elther
layer, was fiitered off. A combination of extraction procedures,
usiﬁg 25% hydrochlbric acid and benzene, and a fractional
érystallizétion of the basic fraction, from ethénol, dffordéd
the following substances from the orange solid:‘ 0.60gs of
benzoin isoquinaldate (XIV), m.p. 152-153°; 0.70g. of 2-(1t
isoduinolyl)-4,5-diphenyloxazole (XVI), m.p. 124-125°; G;ng.
of isoéuihaldamide, MeDo 170-1710 (11t.2 168-1€9°); and 0.30g.
of an impure amine, m.p. 157-175°, The known substances aboﬁe,
on mixed ri.p. determinaticns with authentic samples,,shéwed no
depressidns. ’

| From the ether and benzene extracts and élso from the
fractional crystallization,‘there was recovered 9.35g. of

benzoin. About 1.0g. of gummy material remained after thé
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various separation procedures had been carried out, and this-

resisted further purification.

Propertiés of 2-(P-Isoquinoly1)-4,5~diphenyloxazole (xvi).
The substance forms insoiuble'salts/with dilute hydrochloric
and sulfuric acids, thé’hydrochloride decomposing at 192;1950,
and.the sulfate at 212—2159. The base is soluble In ethanol
at room temperature to the extent of about 2g./1. The sub-
stance does not absorb hydrogen at one atmosphere pressure over

Adams catalyst at rcom temperature.

Iéoquinaldonitrile. - Prepared from IT by the method of

Kaufmann and Dandliker.

Reaction of Isoquinaldonitrile, Benzoin and Hydrochloric
o

Acid. A mixture of 0.70g. of isoquinaldonitrile, 0.97g. of
benzoln, ahd 30 cc. of concentrated hydroéhloric acid was
allowed to stand at room temperature for 20 hours. ‘Thermix?
ture was dilnted to 125 cc. and filtered, 0.03g. (96%) of

the benzoln belng recovered unchanged.

Hydrolysis of 2-(1l'-Isoquinolyl)-4,5-diphenyloxazole

(XVI). To 40 cc. of 25% sulfuric acld solution was added

2.00g. of XVI, and the mixture of yellow solid and scolution

; was~fef1uxed for one week. Some soiid meterial which had
steam—disﬁilled\into the condenser was washed down with water,
and the mlxture was extracted with ether. Some solid remainedf

undissolved in elther layer. The ether solution was
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washed with sodium bicarhonate solutlion (no organic acid ob-
tained on acidification), then dried over anhydrous sodium
sulfate. ﬁVaporation of the ether afforded 0.07g. (6%)of ben-
zoin, me.p. 132-134° after one crystallizétion from ethanol.

A mixed’mfp. with an authentic sgmplelof benzoin gshowed no
depression.

The acid léyer cohtaihing the yeilow solid was made
vasic with sodium hydroxide‘solution. 'Thefmixturé of solid
and 501ufion ﬁas extracted with éther, the solid dissolving
in the ether. Evaporation of the ether, dried over anhydrous
sodium sulfate, gave 1.70g. (85%) of the starting material, 
MePoe 124-125° after one cfjstallizationlfrdm ethanol.

The alkaline solution was made faintly acid with acetic
acid. Addition of a’saturated solutlion éf copper acetate
with heating on the steam-béth caused‘a blue-green precipitate
to form. This was filtered; wéshed wiﬁh;distilled water and
then decomposed by.means of hydrogen sulfide. The copper
sulfide was filtered and washed with hot water. Evaporaﬁion
of the combined filtrate and wash afforded 0.05g. (5%) of
isoquinaldic acid, m.p. 161—162°~(dec.),falso in adnmixture

with an authentic sample of 1soquinaldic acid.

Attempted Preparation of 2-(1'-Isoquinolyl)-4,5,diphenyl~-

oxazole (XVI) from Benzoin Isoquinaldate (XIV). Using the

procedure of Davidson,‘Weiss and Jelling17 for the preparation
of oxazoles, 0.35g. of benzoin isoquinaldate (XIV) Mmepe. 137=
1450, 0.57g. ofﬂammonium acetate hepta-hydrate and 4.75 cc. of

glacial acetic acid were placed in a 10 cc. Erylenmeyer flask



94

equipped with a micro condenser, and the mixture was refluxed
at 1550 for one hour. The solution quickiyiturned vellow and
¢onsiderably,more thanrhalf 6f the &Jlidzdissolved. The
mixture slowly turned dark, and after 30 minutes the entire
801ut16n was black. The cooled sblution was poured into a
small beaker,faﬁd 3.8 cc. of:distilled water was added. ' After
standiné an hour, the mixture was filtered with suction and a
small amount of yellow solid collected. (A considerable amount
of dark oll was left in the beaker.) The yellow material was
digested with hot absolute alcohol, a residue of 0.08g. of
yellow solid, m.p. 186-188° (dec.), being left.

This:material waé mixed with sodium hydroxlde solutlon
and extracted with ether. A total of 400 cc. of ether was
used, but 1ittle of the solid could be extracted. After
filtering the aqueous:mixtgre, 0.05 g. of dried solid was
collected. ’The}matérial dgrkenéd at 70-80° to such an extent
that no accurate m.p. could be determihéd. - |

The aqueous mother liquor froﬁ the initia1 working up of
the reaction mixture was mdde alkaline with ammonium hydroxide
solution énd allowed to stand for some time. A very smail
amount of a green precipitate came down\énd adhered to the
sides of the flask. An atfempted recrystdllization from
absolute alcohol falled. -

The alkaline mother iiquornwas made just acid with'
dllute hydrochloric acild solution and heated to bolling. The
addition of powdered cbpper'sﬁlfate immediately caused the

formation of the characteristic blue color. WNo precipitate



195
waa formed.

2 -Methyl-4,5- diphenvloxazole. The compouno was prepared

by the method of Davidson Weiss and Jelling17 in 51 yield,
bep.g 193-196.5°, as compared to their 82% yield of product,

bepe

18 210-21? .

SUMMARY

- The rearrangement of Relssert compoundé to quinoline-
methanols by‘thé'acfion of‘Gfignard reégeﬁts hés‘been investi-
gated. 1-Ben20y1-1,24@1hydroquina1donitri1e, 1-benzoy1§1,2-
d1hydro-6;methoquuinaldonitrile and Q;benzpyl-l?Z-dihydrbiso-
quinaldonltrile were found t6 ﬁndergo fhe rearrangement in
fair yield.4 Reisseré{compounds derivedffrOm p-substituted‘
benzoyl chlorides did not undergo the rearrangement in as
good yields as the unsubstituted compounds . l-Acetyl-l,B-f"
dihydroquinqldonitrile either é¢id not undergo the rearrange-
menﬁ’at ail or wént oniy‘in very small yield. 'Méthyl-
mégngsium halides appear to be the most satisfacﬁory Grig-
nards in thils reaction, but_phqu}magﬂeSium bromide worked
well at higher temperatures, MGSitylmﬁgnesium bndmide gavé
qulinoline as the main prodﬁct; Increased temperature doesj
not appesr to iIncrease the yleld of rearranged produét in
the reactilon with'methylmagnesium bromide. The effective-
negs of the halide in the Grignard reégent appears to be in

the order C1> Br > I, The rearrangement has teen observed
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in behzené, dioxane and xyléne; The mechanism of the rearrange-
ment definitely involves the prior formation of 2-bénzoylquino- |
line and appears to be 1n£rdmoleéﬁlar; |

The yellow compound obtained in ﬁhe'reaction»of 2-Bénzoyl-
1,2-dihydroisoquinaldénitrilé with hydrochloric has been in-
vestigétg@. On thé basis of‘é,moleculap weight determination,v
the ultraviolet and visible spéctfa, the,hYdrolysis~products;
the oxidation preducts; and‘bylanalogf’with other known s&b-
stancés, the compéund\has béen‘assigned the structhre of 2=
(l'-isoquinolyl)—4,S-diphenyloxazole.f An attempted Independent
~ synthésié of 2-(1'»isoquinolylj-4,5-dipheny10xazole failed.
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