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A series of N,N-substituted l-aryleyclohexylamines was prepared mainly by the reaction of an arylmagnesium

bromide and 1-dialkylaminocyclohexanecarbonitrile.

As the cyclopentyl analog could not be obtained by this

way. condensation of 1-phenyleyclopentylamine with pentamethylene dibromide in DMF was tried with success.
These compounds were tested for their psychopharmacological properties. 1-[1-(2-Thieny!)cyeclohexyl]piperidine

(16) was found to be the most active,

The pharmacologieal properties of 1-(1-phenyleyelo-
hexyl)piperidine (7)® (phenyleyclidine*=®%), for which at
the time of this investigation only one synthesis has
been described,® stimulated the exploration of possible
preparative routes applicable also to other members of
the series.

CGH:. N(CH ;)g C!AH". N ) < N C:\'
5
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Various attempts were made to prepare 7. Piperidine
did not substitute the halogen atom in phenyleyelohexyl
chloride, but caused dehydrohalogenation;. also the
methyleiie group in 1-benzylpireridine proved unreac-
tive for condensation with pentamethylene bromide in
the presence of NaH.

By another method, based on the early work of
Bruylants,” a series of N-alkylated 1-phenyleyelohexyl-
amines were obtained (Table I) from the corresponding
alkylaminoeyelolexar.ecarbonitriles (Table II). The
niechanism of the Bruylants reaction has been the sub-
ject of many mvestigations,®8-1! which revealed that
piperidinocyeclohexanecarbonitrile (27) with PhMgBr
gives 7, whereas with PhLi the expected product,
l-piperidinocyclohexy! phenyl ketone is obtained.

Tke formation of 3 from N-ethyleyclohexanecarbo-
nitrile (25) and 3 moles of PhLi suggests that the reac-
tion proceeds through N-cyclohexylidenethylamine as
an intermediate. This view is supported by the fact
that Maddox, et al..!? obtained the above amine from
N-cyclohexylidenethylamine and 2 moles of PhiLi. The
cyclopentyl analog of 7 eould not be prepared this way 2
but as deseribed i1 the Experimental Section. An alter-

(1) Part I: A. Kalir and Z. Pelah, Israel J. Chem., 5, 223 (1967),

(2) Presented in part at the 34th Meeting of the Israel Chemical Society,
Jerusalem, Dec 1964; Isvael J. Chem., 2, 312 (1964), and at the Meeting of the
1srael Physiological and Pharmacological Society, Rehovoth, April 1966,

(3) Numbers refer to Tables I and II.

(4) A. J. Catenacci, Fed. Proc., 17, 357 (1958).

(3) E. F. Domino, Int. Rev. Neurobiol., 6, 303 {1968).

(6) Z. Welvart, C. R, Acad. Sei., Paris, 250, 1870 (1960).

(7) P. Bruylants, Bull. Soc. Chim. Belges, 33, 467 (1924),

(8) J. Sansoulet, C. Tackx, and Z. Welvart, C. R. Acad. Sci,, Paris, 250,
4370 (1960).

(9) G. Chauviere, B. Tchovhar, and 4. Welvart, Bull. Soc. Chim. Fr., 1428
(1963).

(10) () J. Yoshimura, Y. Ohgo, and T. Sato, J. Am. Chem. Soc., 86, 3858
(1964); (b) Bull. Chem. Soc. Japan, 38, 1809 (1965).

(11) B. Hermans, P. van Daele, C. van de Westeringh, C. van der Eycken,
J. Boev, and P. A. J, Janssen, J. Med. Chem., 8, 851 (19653).

(12) H. Maddox, E. I", Godefroi, and R. ¥. Parcell, ¢bid., 8, 230 (1965).

native route from l-phenyleyelopentylainine and glutaric
anhydride was unsuceessful.

Experimental Section

1-Piperidinocyclohexanecarbonitrile (27).-—Piperidine (85 g.
1.0 mole) was carefully mixed with 84 ml of concentrated HCl
and 200 g of ice-water, and the pH was adjusted to 3-4. To this
solution, 98 g (1.0 mole) of eyclohexanone was added. followed
by 68 g of KCN in 150 m! of H,O without external cooling but
with efficient stirring. After 2 hr the solution was allowed to
stand overnight, and the crystalline precipitate was collected,
washed (cold H:O), and dried. Theyield was 169-182 g (88-95S¢).
mp 63-68°. This product was sufficiently pure for the next step.
Recrystallization from EtOH raised the melting point to 68-70°.

Other alkylaminocycloalkanecarbonitriles, prepared accord-
ingly. are listed in Table II.

N.N-Dimethyl-1-phenylcyclohexylamine (5).~--A mixture of
8.7 g of 1l-phenylcyclohexylamine, 7.8 g of 88¢; HCO.H, and
12.5 g of 35¢, CH,O was refluxed for 5 hr, cooled, and made
alkaline. The base was extracted (Et:0). the solution was dried
and concentrated, and the product distilled.

N-Methyl-1-phenyleyclohexylamine (1) (Procedure A).—A
solution of 27 g of N-(phenylcyclohexyl)formamide! in CsHs was
slowly added to 16.0 g of LAH in 500 ml of Et.O. After 1 hr of
reflux the mixture was decomposed and the basic material
separated and distilled.

N-Ethyl-1-phenyleyclohexylamine (3) (Procedure B).—A solu-
tion of 76 g (0.5 mole) of 25 in 200 m! of Et;O was added to PhLi
[prepared from 236 g (1.5 moles) of PhBr and 25 g of Li ribbon in
800 m! of Et;O] at such a rate that a gentle reflux was maintained.
The mixture was heated and stirred 30 min. then filtered quickly.
and the filtrate cautiously was poured on crushed ice. The
organic layer was separated, dried. and fractionally distilled.

1-(1-Phenyleyclohexyl)piperidine (7) (Procedure C).—-A solu-
tion of 76.8 g of 27 in Ets0-C¢Hs was added slowly to Ph\MgBr
prepared from 110 g of PhBr and 17.3 g of Mg in 400 m! of Et.0.
A viscous precipitate formed and stirring became difticult. After
the addition was completed the mixture was allowed to stand
for 3 hr, then poured into ice-NHCl. The Et,O layer was
separated and washed (H.O). The base was extracted with
dilute HC, liberated again with concentrated NH,OH, extracted
with Et.0, dried, and distilled. The distillate which solidified
was recrystallized from EtOH.

1-Dimethylaminocyclopentyl Pheny! Ketone (19).1*-—-To a
solution of PhLi (from 118 g of PhBr and 10 g of Li in 400 m! of
Et.,0) was added 34.5 g (0.25 mole) of 31 in 100 ml of 1t.0 and
heated 1 hr. The resultant solution was filtered through glass
wool and cautiously treated with cold, diluted HCl. The amine
was liberated and distilled.
a-(1-Dimethylaminoeyclopentyl)benzy! Alcohol (22).---The fore-
going ketone (15 g) in 100 m! of Et,O was added to 4 g of LAH
in 300 m! of IXty0 and refluxed 1 hr. The mixture was decomposed,
and the basic product was isolated.

1-(1-Phenyleyclopenty!)piperidine (18).—A mixture of 8.0 g

of l-phenyleyelopentylamine,! 11.5 g of 1.5-dibromopentine,

(13) The pharmacological properties of I-phenyleyclopentylamine derivatives
have been reported by L. Buchel, Y. Levy, and O, Tanguy, Therapre, 20, 467
(1965), but with no preparative details and physicochemical data.



ISanir, KpERY, PELAn, BALpERMAN, AxD Poratu

TaiBLE 1
l-ARYLCYCLO ALK YL AMINES

13 i) o

No.“ Ar R’ R Metliod  Yield, ¢ wp, CC
AL Cyelohexylamine Derivatives
! b 1 CH, A 85 9.5 (1
la INT 1N
1 164-171
2 4-CIC;H, H CH. A 60 120122 (13
2h 1941495
Bt Pht B C:H, A 3 10:2-105 (0.5
B [31]
S 2HG-258
3h 164-166
4 PR 11 CH(CH;). 13 41 107108 (0.6)
5 Pht CH, CH, Sectext Ul f11-112(0.5)
4446
ah IS [
b1d T 258240 dee
6 Pht ~(CH.)e C 4 124-125 (0.7;
4346
61 220250
7 Pht ~(CHu)s— C 7 140145 (1.5)
1445
T REBESINE!
7h 70-180
Te N3 11)--120
N 4-1'C¢H, —(CH:),Y,— C 5] 150142 (0.8
Na 225226
Sh 197-- 198
9 4-CICsH, ~(CHy)s— C 48 165- 167 (0.8
i
Ou 220221
a9l 199-200
10 4-1“3CCGH4 —(CH:).;— C 20 135-140 (O(J J
10a 216217
10L 210-211
| | -’1:-CH3()CGH4b *(C}{2>5— C 43 1-\0*' [B¥5) ( | .-'-),l
4850
I1n 245
I 157-- 148
12 4-CH,C;H® ~(CHu)s— C 48 (6-67
133 PhCH, —(CHg)n— C 47 )
13a
14 l)ll (‘Cl{;CHQ))C(CHa); C 77 NO--K2
15 Ph (‘CHQCH;);N(CHa) C K5 160165 (2)
69-70
15D 258260
16 2-Thieny! -(CH.)s- C DY 144 (1,29
BYENA
165 250-240
17 2-Thieny! —(CHa)s- C 44 120 (0.2)
44,5145
17n IR7 1N
I7h 145147
B. Cyclopentylamine Derivatives
IS Ph —(CH.)s— 70 40.5-50.5
ISh 171173
19 PhCO CH, CH;, 75 175 (25
6:3--65
20 PhCO —(CHu)s— BR 188190 (25)
200 155-157
2] PhCO -(CH:);— 76 195--200 (25>
2l 183-185
210 165-160
22 I’hCHOH CH; CH; 95 N2-R4
25 PhCHOH -(CHy)s- U8 203-205 (20
24 PLCHOH ~(CH.u);~ 0% X069
°a = hydrochloride, I = pievate, ¢ = methiodide. ® Reference 120 7 15524,

Yoy 13481, ¢
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TaprLe II
1-ALKYLAMINOCYCLOALKANECARBONITRILES
No. n R’ R" Yield, % Bp (mm) or mp, °C Formula Analyses np (¢ °C)
23 5 H C.H; 92 116 (26) CyHyeNs N 1.4653 (25)
26 5 -(CH.)s— 72 94-96 (0.9) CnHisNs C, H
24-26
274 5 -(CH:)s— 151-152 CisH2 N0 C. H
28 5 (-CH.CH,),C(CHa): 63 58-59 CisHa N, C, H
29 5 CH:CH,N(CH;)CH,CH., 49? 143-145 (25) CioHa N3 C, H, X
30 4 H C.H; 53 99 (26) CsHisN, C.H 1.4560 (26)
31 4 CH; CH,; 89 09 (25) CsH N2 N 1.4541 (27)
32 4 —(CH,)s— 79 125 (24) CioHisN: C. H 1.4802 (26)
33 4 -(CHg);s- 85 145 (30) CnHsN, C.H N 1.4882 (27)
@ Picrate. ® A small amount of a by-product, mp 200-201° dec, was identified as N, N’-bis(1l-cyanocyclohexy!)piperazine. Anat.
(CisHasNy) C, H.
TasrLe III
Errects oF PuexcYcLIDINE AND ITs ANivLogs oN Forcep Motor Acriviry (MicE),
CoxpiTioONED AvoIipANCE REsponsk (RaTs), aND Diceing Activity (GERBILS)
Gerbil digging——————
—_— Forced motor act. (rotarod) CAR: No. of animals out of 4 which did
% redn in performance after % reduction not pass the sand barrier after
No. Dose, mg/kg 30 min 60 min Dose, mg/kg in response Dose, mg/kg 30 min 60 min
la 5 48 0 5 6 5 3 1
2 10 0 0 10 0 10 0 0
3a 1 8 0 1 44 1 2 2
2 91 43 2 4 3
5 6 21 0 8 10 5 1 0
7 47 17 7 4 2
6a 2 0 0 3 0
3 30 0 4 7 2 0 1
4 76 46 6 60 3 4 4
8 100
7a 4 65 40 3 25 1 1 1
2 3 4
7c 15 0 0 10 0 10 0 0
8a, 10 10 0 10 0 5 2 1
7 4 2
Ya 10 0 0 10 0 10 1 0
10a 10 0 0 10 0 10 0 0
1la 10 0 0 10 0 5 0 0
10 2 2
13a 30 0 0 10 0 10 0 0
14 20 0 0 10 0 10 1 2
16a 2 10 0 1 25 1 2 2
3 58 34 2 100 2 4 3
4 98 68
18 5 0 0 5 6 5 2 2
8 15 0 8 71
15 43 0
19 10 0 0 10 0 10 0 0
20n 10 0 0 10 0 10 0 0
21 10 0 0 10 0 10 0 0

8.0 g of anhydrous XK,COs, and 50 ml of dry DMF was stirred
and heated. At 50-55° an exothermic reaction occurred and the
temmnerature rose to 95-100°, The content was heated 1 hr on
a water bath and poured into cold H:O, and the product was
extracted with Et;0. distilled, and recrystallized.

N-(1-Phenylcyclopentyl)glutaramie Acid.—1-Phenyleyclopen-
tylamine (5.1 g) was mixed with 3.52 g of glutaric anhydride.
The reaction was exothermic and after short heating at 180-200°
the product was cooled and recrystallized (EtOH); yield 7.8 g
(899%). mp 172-173°.  Anal. (C;sHaNO;) C, H. The product
did not cyclize when heated to 230-250° but decomposed to
1-phenyleyclopentene.

Pharmacological Tests. Methods.—Saline solutions of the
compounds were adjusted so that a volume of 0.1 ml/10 g was
administered subcutaneously to mice and gerbils, and 0.2 m!/100 g
to rats. Monkeys were injected (0.25 ml/kg) into the saphena
vein. In cats the maximal volume injected was 0.2 ml. In all
cases the animals used were of either sex, Hydrochlorides of

2, 5, and 14 were prepared by dissolving tlie materials in dilute
HC! and the solutions were then neutralized witll phosphate
buffer hefore injection.

Conditional Avoidance Response. -Inbred albino rats, weighing
200-300 g, were trained to jump in 2 shuttle box! to avoid a
65-V" electric shock. The condition was a photic stiinulus of
5-sec duration presented every 30 sec. An animal was considered
fully trained when at least 80¢% of the possible correct responses
were made in a period of 25 min. Four fully trained ammals
were administered each dose level and tested 1 hr after injection.

Forced Motor Actlvity (Rotating Rod).-~-Random-hred albino
mice, 20-25 g, were trained to remain on a rotating rod which
turned five times per minute.’ Six trained animals were injected
with each dose level of the compounds and tested 30 and 60 min

(14) D. Bovet, C. L. Gatti, and M. Frank, Sci. Rept. Ist. Super. Sanita, 1,
127 (1961).
(15) N. W, Dunham and T. 8. Miya, J. Amer. Pharm. .ss. 46,208 (1937).
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Tasre IN
FrrErTs OF PELENCYCLIDINE AND ITs ANALOGS ON TRE BEAVIOn oF MONKEYS AND

Cars AND ON THE BEX1rLonatory AcrinTy or Rats

- . - Maiu Leliaviornl changes-
Dose, Dose, ug

Hall's open lield”
% of normal No. af

Dose,  Amba- Entrance Tecid

Neooousike Muonkeys (intraventrie) Cats mptke  leden Rearing center holaxes TI'reenivg
T o Nouc
nn None N Vs 1% Nt DI DI
Su a0 Noue 2 Sl alaxia ! an H DEC N¢ DILC*
nny None 3 Ataxia, tameness
25 Atuxia, sedioion, sl tanteness
5 1o Noue 1 110 BN DHEC NC DEe
& 4l 20 DEC DEC DLC*
g 0 Noue
1 Sl sedation, sl tmmeness ) il Ty DIC DLC DIl
R Ataxia, sl tameness
S0 Strong staxia, tuneness
Ta ) None 20 None " R 48 DHIEC NC D
m K1 atyxia, <1 tanieness il Sedation, twitching of evelids,
Appearance of nictitating memlirane,
piloerection
250 Strong ataxia 200 redation, stupor, twitching of eyelids,
Appearance of niciitating membsane,
piloerection
)] None
My 2010 None
Tla 200 None
14 20n None
1t 50 Sedation, tiincoess, <1 ataxia i Sedation, tameness, no ataxia 1 150 o4 ING DIC DL
110 Strong ataxia, tameitess 30 Ataxia, €l sedation
2an Strong ataxia, “ibwences’
18 1m0 Calinne,
25 Tamene

* DEC = decrense, INC = incrense, NC = no change, * = ataxia was also ohserved.

after administratinm,
1004, performance.

Hall’s Open Field. The exploratory hehavior of albino adult
rats was studied ina field of 1.15 X 1.15 m divided into 36 equal
squares, for 2 min. The following parameters were recorded:
ambulation, rearing, times approaching the center of the field,
preening, and the mumber of holuses excreted (emotional defeca-
ton). Results were scored as described hy Brimblecombe.® Fonr
animals were adiniistered each dose level and tested 1| hr
thereafier.  Control rats received saline.

Digging Test. -The gerbil ( Meriones tristrami) shows an apti-
1de 1o dig when placed on sand.  Random-bred gerbils of an
albino sirin”® weighing 30-80 g, were tested in & cage with two
compariments separated by a trough filled with sand.’® The
animal was placed in onie compartment 5 1nin before the test while
the sund was covered. Then tlie cover was removed and digging
aetivity was abserved through a nirror placed above the cage.
This activity was checked four times prier to and on the day of
the experiment.  The gerbils were tested 30 and 60 min after
sdministration nf the compounds and if they did not cross within
5 min after removal of the cover, the response was recorded as n
“failare.” Saline-injected ammals crossed the sund barrier within
-2 min.

RBehavior of Monkeys. -Adults rhesus mimkevs were kept in
spaeious cages and their behavior was followed up several hours
after administration of the compounds. A behavior sheet similar
to that described by Norton!® was used for assessinent. In mos
eases four animals were administered each dose level.

Intracerebroventricular Injections. -In cats a Collison canila
wis implanted into the left lateral ventricle under pentobarbital
anesthesia and aseptic conditions.  The animals were used 1 week
after aperaiion.

A stay of 2 min an the rod was taken as

Results and Discussion

The main results are presented in Tables 111 and 1V.
IFor comparison those obtained with 7a (phencyclidine)
and 3a (eyvelohexamine) are included. The most active
of the newly synthetized compounds were 16a and 6a.

i1ty R. T Bdmldeeembe, Psychopharmacologia, 4, 139 (1063),

17y J. Naftalh and J. Welf, Bull, Res. Counctl Israel. 5B, 189 (1435,

C18F Anonymons, Triangle, Sandoz J. Med, Sci., 4, 244 (1060).

(19) S, Nortan in "l'syeliotropiec Drugs,'” 8. Garattini il V. Chetti, Fd..
Lilxevier 'ablishing (te,, Amsterdann, 1957, 0 78,

Rats administered with 2 mg kg of 16a or 8 g kg ol
6a showed a total disruption of learned behavior. The
animals jumped haphazardly from one side of the
shuttle box to the other, disregarding both the condi-
tioned and the unconditioned stimulus, A parallelisin
existed betwecen the activity of all compornds on the
rotating rod test and oun the conditioned avoidaace
respouse. 7.¢., suhstuanees were either active or inactive
in botl tests.

Compounds 16a and 6a were the only compounds
which producerd, 1a spite of & pronounced ataxin, also
a considerable fnercase in ambulation of rats. Most of
the compounds consistently deercased the cmotiosal
defecation. This could be hterpreted as o dimicished
fear, though the reduction in center entrarees world
be against this view. The only notable exeeption was 16a.

The digging activity of the gerbils appeared to be a
seusitive method for testing phenyleyelohexylunine
derivatives, since this behavior was affected even by
compounds wlhicl were inactive in the rotating rod al
conditioned avoidance response tests,

Neither 30 ug kg of 16a, 50 pg kg of 6a, nor 50-100
we kg of 3a caused noticeable behavioral clhaages in
monkeys. Higher doses of these compounds produced
sedation and tameness. For lnstance, it was possible to
introduce a finger of the experimenter into the movth
of monkeys without an attempt by these to bite. 'This
was impossible i the preinjection state. There were
ocecasional licking movements and twitching of eyelids.
The animals looked around indifferently and reacted
slowly to painful stimulus. Still higher doses caused
also ataxia. The animals recovered their lhabitual
behavior after 1.5-4 hr of injection. Again in this test
compoulld 16a was the most active one.

Considering the chiemical changes in the structure
nf the phenyleyelohexylamine molecule and the respec-
tive pharmacological netivity, it appears that halogen
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substitution in the phenyl ring decreases the psycho-
tropic activity. In contrast, thienyl instead of phenyl
promotes activity. Thus 16a was considerably more
active than 7a when compared on a weight basis.
Also, variation of the aminoalky! group alters the
pharmacological activity of the molecule. For example,

SrasMoLYTICS. I 477

N-methylamino- (1), N,N-dimethylamino- (5), and 4,4~
dimethylpiperidino- (14) analogs were considerably less
active than the N-ethylamino derivative (3) or 7 itself.
Quaternization (7¢) renders 7 totally inactive, even
when administered intracerebroventricularly in order to
by-pass the blood-brain barrier.

Spasmolytics. I.

3-Tropanyl 2-Arylacrylates and 3-Tropanyl 2-Arylhydracrylates!

Hexry C. CALpweLL, JosEPH A. FINKELSTEIN, DORDGE ArRBAKOV, CAROL PELIKAN, AND WiLLiaM G. GROVES

Research and Development Division, Smith Kline & French Laboratories, Philadelphia, Pennsylvania

Received N ovember 18, 1968

Svnthesis and biological activities of a series of 3-tropanyl 2-arylacrylates and a series of s-tropany! 2-aryl-
hydracrylates are described. The acrylates had spasmolytic activity without anticholinergic effect. In contrast

the hydracrylates did not show this separation.

Since the advent of synthetic anticholinergic spas-
molytic drugs, there has been an intensive effort to
discover agents with lessened anticholinergic (dryness
of the mouth, blurring of vision, urinary hesitancy)
side effects. Though a papaverine-like or musculo-
tropic kind of spasmolytic action has been sought,
papaverine aud its analogs have not been very useful
clinically because of their poor oral efficacy and cardio-
vascular side effects. In 1958, Bachrach,? summarizing
the lhiterature on anticholinergic drugs, concluded that
none of the synthetic agents exhibited specificity for
any particular organ function or segment of the gastro-
intestinal tract. Further, he noted that there was no
single anticholinergic of choice for any gastrointestinal
disturbanece unless it is atropine or belladonna because
of low cost. TFive years later, Triend concluded that
atropine and belladonna were in “no immediate
danger of being replaced”’ by new synthetic agents;?
the situation is little changed today.

A major objective of synthetic work in this area
has been to separate the side effects from the desired
antisecretory and antispasmodic effects. Many dif-
ferent structural variations in both the tropic acid and
tropine moieties have been made with atropine, but
none have completely eliminated the side effects.

For this study we wanted to determine if this separa-
tion could be achieved by substitution in the benzene
ring of atropine. The intermediate tropic acids (Table
I) were prepared from the appropriately substituted
phenylacetic acids by the method of Blicke, et al.,* in
varying yields. For the esterification step available
literature suggested that the known sequences leading
to atropine gave only moderate yields. TFor example,
p-fluoroatropine, the only reported nuclear-substituted
atropine, was made in 269, yield by Berger, et al.’?
using a modified Wolffenstein and Mamlock® procedure,
One possible reason for this low yield was thought to
be the absence of a solvent in the esterification step.

(1) Presented before the Division of Medicinal Chemistry at the 156th
National Meeting of the American Chemical Society, Atlantic City, N. J.,
Sept 1968.

(2) W. H. Bachrach, Am. J. Digest. Diseases, 3, 743 (1938).

(3) D. G. Friend, Clin. Pharmacol. Therap., 4, 559 (1963).

(4) F. F. Blicke, H. Raffelson, and B. Barna, J. Am. Chem. Soc., 74, 253

952).
<]‘():))Q)R. 8. Berger, A. E. Jacobson, and A. A. Kondritzer, J. Org. Ckem.,

22, 451 (1957),
(6) R. Wolffenstein and L. Mamlock, Ckem. Ber., 41, 723 (1908).

In our work when dry pyridine was added the
product was the corresponding acrylate I; in contrast,
when dry DMF was used and then acid hydrolysis of
the protective O-acetyl group, it gave the expected
hydracrylate II (see ChartI). This facile dehydration—
deacetylation reaction in the related acylscopolamines
has been studied in detail by Garrett,” who found that
it occurred during basic, but not acid, hydrolysis.

The pure hydracrylates (Table II) were obtained in
modest yields. It is of interest that Schmidt, et al.®
have modified this procedure using microquantities of
tropine hydrochloride and O-acetyltropic acid chloride,
to give pure atropine in reproducible yields of 709.

Experimental Section

Where analyses are indicated by elements only, the analytical
results obtained for those elements were within %£0.4% of the
calculated valnes.

Chemistry.—Melting points were determined in open capillary
tnbes using the Thomas-Hoover Uni-Melt and are nncorrected.

Substituted Phenylacetic Acids.—2-Chloro-, 3-chloro-, and
4-methylphenylacetic acids were available commercially. 4-
Chloro- and 4-bromophenylacetic acids were prepared from the
nitriles by acid hydrolysis.® 2.6-Dichlorophenylacetic acid was
prepared from the nitrile in 529 yield by saponification with
KOH in ethylene glycol. 4--Butylphenylacetic acid was pre-
pared by carbonating the Grignard reagent of 4-t-butylbenzyl
chloride’® which was prepared from (-butylbenzene.

Tropic acids (Table I) were prepared by adding CH.O to the
Ivanov reagent prepared from the appropriately substituted
phenylacetic acid and i-PrMgCl according to Blicke, et al.*

2-(4-Trifluoromethylpheny!)-2-hydroxypropionic acid was pre-
pared by the general method nsed by Skerrett and Woodcock.!!
A Grignard reagent was prepared by adding 246.5 g (1.09 moles)
of 4-bromobenzotrifinoride to 26.6 g (1.09 g-atoms) of Mg in
Et,0 and 10 drops of 3 M EtMgBr in 2 hr with stirring. The
solution was heated at reflux temperatire for 1.5 hr and cooled
with ice water. Pyrivic acid (32 g, 0.365 mole) in Et.O (100 ml)
was added in 45 miu. and the mixture was heated at reflux
temperature for 20 hr, cooled to 5°, and decomposed with 109
H,SO0,.  After filtration through Filtercel, the organic layer was
collected and extracted with 1067 NaOH. Acidification “with
HC! and extraction (Et:0), gave after drying and evaporation of
the Et;0, a vesidue which, on recrystallization from CeHg-hexane,
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