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A series of 3-halo-2-phenylgly cidamides has been synthesized and evaluated as hypnotics in mice.

3-Chloro-

2-(2,4-dichlorophenyl)glycidamide (54) was found to be equal in hypnotic potency to sodium pentobarbital and

to have a fourfold greater therapeutic ratio.

Some glycidamindes are known to be central nervous
system depressants. Several 2 3-diatkyl- and 3,3-di-
alkylglycidamides have been reported in a review by
Wheeler! o1t nonbarbiturate hypnotics. The 2-ethyl-3-
propylglycidamide, oxanamide, is marketed as a minor
tranquilizer. Although a few 2-phenyl-3-alkylgly-
cidamides are known,??® they have not been reported to
possess hypuotic activity. This paper deals with the
synthesis and pharmacology of the 3-halo-2-phenylgly-
cidamides, a heretofore unreported class of compounds.

Chemistry.—TIsomer mixtures of the 3-halo-2-phenyl-
glycidamides (IV and V) were prepared in good over-all
vield from 2,2-dihaloacetophenones (I) as shown in

Scheme I. Two methods were employed to obtain the
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starting 2-haloacetophenones. Friedel-Crafts acylation
of the appropriately substituted benzene with chloro- or
dichloroacetyl chloride afforded 60-909; yields of the
corresponding 2-chlorinated acetophenones. Acyla-
tion of mixed halogenated benzenes has been reported*

(1) K. W, Wheeler, “Medicinal Chemistry,” Vol. VI, E. E. Campaigne
and W. H., Hartung, Ed., John Wiley and Sons, Inc., New York, N. Y.,
1963, p 110.

(2) E. C. Rnowles and J. B. Cloke, J. Am. Ckem. Soc., 54, 2028 (1932).

(3) J. V., Murray and J. B. Cloke, 1bid., 56, 2749 (1934).

(4) B. K. Diep, N. P. Buu-Hoi, and N. D, Xuong, J. Chem. Soc., 2784
(1963).

to afford isomeric mixtures in which the isomer resulting
from acylation para to the most electronegative halogen
predominates. Acylation of m-chlorofluorobenzene
with dichloroacetyl chloride afforded a mixture con-
sisting of approximately 609, of 2,2,2’-trichloro-4'-
fluoroacetophenone. From this mixture 2,2,2'-tri-
chloro-4’-fluoroacetophenone was isolated in 109, yield.
Similarly, acylation of m-chlorotoluene gave a crude mix-
ture consisting of approximately 409, of 2,2,4'-tri-
chloro-2’-methylacetophenone, 509 of 2,2,2’-trichloro-
4’-methylacetophenone, and 109 of unidentified mate-
rial as determined by glpe. The two major components
were isolated in 159 vields by distillation.

Chlorination at the 2 position of the appropriately
ring-substituted acetophenone was effected in 90-1009
vields by the method of Falbe and Schulze-Steinen.®
2,2-Dibromo-2’,4’-dichloroacetophenone was obtained
by this method using Br, at 65-70°. In ring-deacti-
vated acetophenones the reaction proceeds smoothly to
afford 2,2-dihaloacetophenones; however, in activated
acetophenones ring chlorination can occur. With 3
moles of chlorine/mole of 4’-methoxyacetophenone the
product was 2,2,3'-trichloro-4’-methoxyacetophenone.

HCN reacts readily with I to afford the corresponding
mandelonitriles (II). The mandelonitriles prepared,
their method of synthesis and yields are summarized in
Table I. In general, better yields of 11, 65-1009,, were
obtained when liquid HCN was used as a solvent to
afford a homogeneous reaction mixture.® Difficulty
was encountered in obtaining analytically pure samples
of IT due to the tendency of the cyanohydrin formation
to reverse. Therefore, most of the mandelonitriles
were converted to the corresponding mandelamides
(III) (Table IT) without extensive purification.

In general, the mandelamides containing halogens on
the a-methyl group and electron-withdrawing substit-
uents on the phenyl ring were obtained in better-than
509 vield without exhaustive work-up. The low yield
of 30 (429,) and of 32 (189;) might be explained on the
basis of steric hindrance to hydrolysis of the CN group
by the bulky a-trichloromethyl and a-dibromomethyl
groups. Noticeably lower yields were also obtained
from mandelonitriles containing electron-donating
groups on the phenyl ring, 27 and 41. 1In the prepara-

(51 Jd. Falbe and H. J, Schulze-Steinen, German Patent 1,223,284 (19661.

(68) Cantion shonld be exercised whel carrying ont this reaction on a large
scale in lquid hydrogen cyanide with 2-cldoro- or 2,2-dichloroaceioplienones.
The reaction proceeds instaneously npon addition of the catalyst. The
evolution of large amounts of lleat causes vigorous boiling of the hydrogen
cyanide.
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(I)H
X |
CN
Yiehl,

No N 5 Mol e Mp. OC

1 I CHCL I ~6 60613

2 2=l CHCL I NT 74 58

5o 4=Cl CHCL I 1t Crude hquid
4+ 4-Br CHCL I b Crude hqgnid
S5 41 CTICT I 1111 Crude lgnid
ti 4-CHIL CHCL I 1111 Cructe hiquid

7 4-CTLSCL, ClCL I 1t 162164

S 24-ChL CTICTL I ~4 13- 415

o 24-CL CClL 1 (in 122120

fr 2.4-CL CHLCE I, 15 SIS

11 243-CL CITBr. I, NS Crude liquiil
17 25-CL CIICTL l. 155 1251260
15 2.5-CL CI1L.CE I Oy 106 5-107 .0
14 2,4.0-CL CHCL I. 15 125127

1y 254-Cly ClICL Ty i 153--141

1 2-ClL 4-F CHCL (. N5 G308

17 2-CL 4-CHy CICL I 100) Crude liquid
1IN 2-CllI, 4-Cl CICL I. 411 051111

1 24k, CHCL [ jini (2361
20 5-CL4-CiLo  CHCL I G A1
20 3N, CILCT 1. G 111114

w b, haquid THON obtained Trome o evlinder: ) TTCN gen-
craved i sila.
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were converted smoothily by either NaOXMNe or Nall to
the corresponding 2-phenylglyeidamides (Table 11T).
With the a-dichloromethyhimandetamides, NaOAMe s
prefernble to Nall due to higher vields aud o cleaner,
more castly enntrolled reaction. Withe the e-chloro-
methyhuandelanides NaH owas the base atilized sinee
MO ean effeet reopening ol the cpoxide ving. Kerr-
mmn and coworkers” have reported a similar ring
closure ob 2.2-dichloro-2-phenyiethanot with NaH to
afford  a-chilorostyrene oxide. Two  izomerie glveid-
amides. IV oand Vowere obtained from the a-dichitoro-
methyhandeliindes, The omers were arbitrartly
designated as A and B on the basis of the ratio of 1so-
mers obtatned. their chromatographic refention tine,
and stabtlity. i cach isomerie pabr the major com-
ponent, designated 13, had a longer chironutographie re-
tention time on sthea gel (i, Certatn tsomers of the A
designation, lacking a 2 substituent on the phenyl ring,
decotnposed upon standing to polvmerlike materials
with the evolntion of HCL

The contignrations have been assigned on the basis of
sterie factors controlling the induetion of a second asy -
metrie center adjiacent to an existing asy mmetric center.
Sinee epoxide formation from halohydrins is kinown to
proceed by an mmtramoleenku SN2 veaction involving
haekside attack al the oxygen anion on the hualogen-
bearing cirhbon” the OH and leaving Chinnst exist i the
frans  configuration,  In o the  dichloramethyimandel-
amides two conformations exist it which reaction can

Tasrw T

M ANDELAMIDES

N, N Y Yiekl,
20 tH CHCL T
23 2o CHCL SN
24 ENQ! CHCL 67
25 4-Br CHCL 43
20 41 CHCL 67
27 4-C'1h CICL 35
RN $-CHRCL, CHCL =3
20 2,4-Cla CICL N1
S0 24-ClL L 42
51 2,4-CL, CH.CL T2
BV 2,4-CL CIHBr. IN
B 2.5-Cl CHCL a4
B 2,5-C CILCT 07
5a 2.4,5-Cl CHCL 7
3 2.3, 4-Cl, CHCL 71
¥ 2-CL 41 CHOL 50
B 2.1 4-CH L CHCL ot
39 2-CI, 3-C1 CHCL Al
- LI CHC [N
41 3-Cly 4-CILO CHCL 11
42 DN O CI1.CH N7

O caled, 39.6: fonnd, 5880 " Talogen equiv:
found, 32.1. ¢ ITalogen equiv:  caled, 98; found, 98. / Cl:
ot the acetophenone ~tirting tmaterial

tion of 41, cleavage of MeO alzo oceurred to afford as
the major product a 239 vieklt of the corresponding
phetolic mmndelamide.

The a-chloro- or e-dichloromethy hmandebnmides (111)

caled, 101; found, 105, < ChL
caled, $59.6; fonnd, 38.5. » CL

CNH.
O
Mp., O Formeakie Vialyses

| AT P S CHLCENO, N, 1
157.5-165 CLLLCLN (1, N: Ok
153 107 CSILCENO, N,
174177 CallsBrCLN O N
15451537 CWHsCLENO, N, Cl
T T8 Cr 1 CLN O N Ch
A)N-212 ol ChN O N, CI
155157 CLHCLN Oy N, (1
1541565 Cal1CLN (L, N; O
156157 C T CLN (L N, Ul
12512505 CJT:BraCEN (L N
145102 CuIT;CLN O, N, ¢l
51,5156 Cu,CLN (1, A
IRATIB B CLLCENO, NG U
154157 Cul TCLN O, A
126 127 CuCLIEN O, N, 1
1 141 bl CHLN O, N, 1
153t 015200 Crd Ty CEN (1 N, (1
125-150 CoHCLEN O, N, (1
155, 01385 i CEN O N, (1
175181 CyHLCINGO, N, C1

caled, 28.6; found, 31.6. 2 ClL: caled, 52.6;
caled, 52.6; found, 52.1. * Based

oceur. one teading to n trausition-state eelipsing ol

v N Kerrbuau, o Dibamel, and M. R. Neuri Bi Morghi. Bull. Sov
Chivine Fravee, 3264 1196,
yRe S0 Winsteinam! b Laeas, J. o Chem, Soc., 81, 1076 108D ¢
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2-PHENYLGLYCIDAMIDES
(0]
@—C/—\CHR
X I
OCNH,
No. X R Isomer Yield, Y% Ap, °C Forumla Mnalyses
43 H Cl Beb 36 67-77 CyHsCINO» N, Cl
44 H Cl A 3 113-114 CyHCINO: N, Cl
45 2-Cl Cl B 40 101-104 C.H;CLNO; N; Cle
46 2-Cl Cl A 1 165-168.5 CyH:CLNO, N; Cle
47 4-ClI Cl B 34 0. 594 CyH:CLNO, N; Cl
48 4-Cl Cl Be 16 1125113 CyH;CLNO; N; oV
49 4-Br Cl B 34 108-109. 5 CyH;BrCINO, Nv
50 4-Br Cl Ab 23 102, 5-104 CyH:BrCINO, Nk
51 4-F Cl B 3 113-117 CoH:CIFNO, N, Cl
52 4-CH; Cl B« 1) 137-108.5 CpHCINQ, N, Cl
3 4-0}‘135()3 Cl B¢ 27 156-158.5 ClOHlOClN 043 N ; Cl*
34 2,4-Cl, Cl B 64 122.5-124 CsHCLNO, N, Cl
H 2,4-Cl, Cl A 3 170-171.5 C:H:CLNO, N, Cl
H6 2,4-Cl, H 76 124127 CH-CLNO, N, Cl
bYi 2,4-Cl, Br B« 69 130-140.5 CoH:BrCLNO: N
58 2,5-Cly Cl B 59 160-162 CyHsCLNO, N, Cl
59 2,3-C12 Cl A 7 195.0-177 CQH5013N [N N H Cl»
60 2,5-Cl, H 72 186, 5-190 CyH:CLNO, N; ClI
61 2,4,5-Cl; Cl B 7 131.5-135 CoH,CLNO, N, Cl
62 2,4,5-C13 Cl A 4 162.5-166 CyH;CLNO; N ; Cle
63 2,3,4-Cl, Ci B 68 141 5-143 CoH;CLNO» N, Cl
64 2,34-Cl Cl A 1 192 CyH;CLNO» N, Cl
65 2-Cl, 4-F Cl B 30 16-102 C:iHeCLFNO: N, Cl
66 2-Cl, 4-F Cl A 2 165-170 CyHsCLFNO: N, Cl
67 2-Cl, 4-CH, Cl B 59 O8.5-100. 5 CrHyCLNO, N, Ci
6N 2-Cl, 4-CH3; Cl A i 140-141.5 CuHCELENO, N: Clr
69 2-CHs,, 4-Cl Cl B 72 06-99 CpHCENO, N, Cl
70 2-CH;, 4-Cl Cl A 4 112.5-114.5 CHCLNO, N
71 2,4-F, Cl Bi 19 08-99 CoHeCIF:NO, N, Cl
72 3-NO, H 35 109.5-112.5 CyHsN.0, N
73 2,4-Cl. C:H; q 73 161-162 CHiCLNO, N, H; Cr
N
-4 ClQCI_CCL' 16 106-106. 5 CoH,CLNO, N, Cl
& CONH,

@ 8507 B isomer, 159, A isomer by nmr.
31.0. ¢ Cl: caled, 30.5; found, 31.8.
caled, 138; found, 134.
12.9; found, 13.5.
o Cl:
rC:

i Pure A isomer was not isolated. 7 N:
! Halogen equiv: caled, 103; found, 103.
caled, 47.2; found, 48.1. ?#N: caled, 5.7; found, 5.0.
caled, 52.5; found, 53.4.

with the phenyl ring and the other to eclipsing of Cl
with the phenyl ring. Since the steric requirement of
Cl exceeds that of H, less steric hindrance to eclipsing,
and, therefore, a lower transition-state energy would be
expected to occur in the conformation leading to the
product in which the phenyl ring and «-H are cis. On
this basis the predominant B isomer has been assigned
configuration IV, that having the phenyl and the Cl
trans on the epoxide ring. This assignment is sup-
ported by the higher B/A isomer ratio obtained with
glycidamides having greater sterie requirements due to
an ortho substituent on the phenyl ring as compared to
those lacking an ortho substituent. The «a-dichloro-
methylmandelamides with an ortho substituent on the
phenyl ring give isomeric mixtures consisting of 85-959
B isomerand 5-159, Aisomer. In contrast, mixtures of
approximately 609 B and 409, A were formed from
the a-dichloromethylmandelamides lacking an ortho sub-
stituent on the phenyl ring.
2-(2,4-Dichlorophenyl)-3-propylglycidamide (73)

® Decomposed upon standing.
7 Cl: caled, 30.5; found, 31.8.

¢ Cl:
7 Halogen equiv:
caled, 6.6; found, 7.3.

m Cl:
Cl:

caled, 30.5: found, 51.0. ¢ Cl:
caled, 138; found, 134. * Halogen eqttiv:
Cl: caled, 16.8; found, 19.0. * ClL:  caled,
caled, 39.9; found, 40.6. »Cl: caled, 30.6; found, 29.1.
caled, 28.8; found, 32.0. <Isomer form nncertain, see text.

caled, 30.5; found,

was prepared in 739, yield by the alkaline peroxide oxi-
dation® of 2-(2,4-dichlorophenyl)-2-hexenenitrile (VI)
as shown in Scheme II. VI was obtained by the base-

Scaeme 11

CIQ-CH._.CN + CHCHO =2,
CH,0H

Cl
CHC,H- 0
|| o,
Cl CCN — (I C—CHCH.
Na (O, |
al acelone & CONH_‘

VI 73

catalyzed condensation® of 2,4-dichlorobenzyl cyanide
and butyraldehyde. The coufiguration of 73 cannot be
assigned unequivoeally since the stereochemical course

(9) A. Vigier and J. Drenx, Bull. Soc. Clim. Friowe, 677 (10631
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of the alkaline peroxide oxidution has not been studied.
Assuniing the thermodynamically most stable isomer of
V1 would have Ph and Pr trans, 73 is thought to he of
the B configuration.

Pharmacologic Methods. - With the exception ol 48,
which decomposed upon standing, the 2-phenylglyeid-
andes in Table TIT have been tested in niiee for
hypnotic activity,  Fach chemteal was administered
intraperitoneatly to groups of ten male albino mice
(23-27 ¢) idividually housed.  Toss of the righting
reflex for 1T min was constdered 1 positive response.
Termination of hypuosis was judged by o persistent
righting tesponse,  Compounds producing a positive re-
sponst at 180 mg kg were considered aetive.

Pharmacological Results and Discussion. - -"The H Dy,
and LD dose levels of the active compounds, caleulated
by the nmoving average method of Thompson" or the
method of Litebfield and Witcoxon, !t are summnnarized
in Table IV, 1Tn general, vigid sterie requirements are

TaBLe IV
Fiyesorte POTENCY OF ACTIVE 2-PHENYLGLYCIDAMIDES
IN riE Movse

Porenes

ratio
NDy = 81 Ll & SE, LD
Compdd e ke ip my kg ip HDes

4 4N £ 4 (603 == HN 15
43 1l 4 12 5.6
i 126 & 7 5T
a7 Ny T .1t
6 [20 4= |3 t.1
6.5 Ny T Nt
in 6y + 7 N2
(41 Ny o It 1)

M it "

74 SO = Hi L3t &= 360 +.5
(tlntethimide ) 4+~ BRI EESIN BN
Sodium penttobarbital 400 2 126 = 7 3.2

+ At a single test dose of 180 nig kg 4. 10 animals exhibited a
poxitive response.  Insufficient santple prevented deterutinatinn
of lethalh v,

necessary tfor the production of hypnosiz.  With the ex-
ception of 70, all the izomerie 2-phenylglyveidimides pos-
sesfing hypuotie activity at the standard test dose of
180 my, kg ip arve of the B configuration.  The aetivity
of 70, one-half that of itx B isomer 69, remuins an
anomoly.  Therefore, where isoneric pairs exist the
following dizcussion will conecernt itself only with the
B izomer,

The hypnotic poteney of 54 1 equat ta that of sodium
pentobarbital and twice that of glutethimide.  Varia-
tions 11 the phenyl ring substituents in 54 have vesulted
i a decrease or loss< of activity. Compound 69, the
2-Ae analog, possesses only one-hall the aetivity of 54,
while analogs containing H at the 2 position of the
phenyl ring and cither H (43), Cl (47). Br (49). I (51),
Me (582), or MeB0O, (83) in the 4 position were tnactive
at 180 mg, kg ip. The 24-1% analog 71 also wuas in-
active at this doxe.  These results imply the 2 sub-
stituent on the phenyl ring isx important sterically for
hypnotie activity, possibly by protecting the epoxide
group  from nucleophilic ring  opening.  Molecular
modelsindiente the preferred conformation of the phenyl

s WO R Thaibpsou, Biteriol. Nee., 11, 113 ¢ 1O-17).

flbe b LhekBeld, Jyoand Vo Wileoxon, o Hhoepineeal. BErep. Thev!, 96,
Ot 1o 1oy,
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ring i~ =tech that the substitnent a1 the 2 posttion ol the
phenyl ring lies below the C-C hond of the epoxide ring.
It thix conformation nucleophilic opening of the epoxide
ring ts stertcally hindered by bulky substituents at the
2 posttion ol the phenviring.

In constrast to the 2 substituent. the 4 substituent on
the phenylring i 54 is not exsential for activity, but che
more zetive compounds contain a 4 substituent. Re-
speetively, the 2 4-dichiloro (54), 2-chloro-4-methyl (671,
2-chloro-4-finoro 165). and 2-chloro (45) analogs possess
HD o valdnes of 480650 85, and 101, Substitution of C1
it the 5 posttion of the phenyl ving, 58, 60, and 61, re-
sulted 11 loss of hypnotic activity at the standard test
doze ol 180 g kg ip.  lun compirison. the 234-1r-
chitorophenyvt analog 63 had onc-fonrth the hyvpuotic po-
teney ol 54,

Certain requiremnents for activity also exist Tor the
substituent= at the 3 position ol the epoxide ring. The
attttogs containtng H (56) or Br (57). tustead of CHon
the epoxide ring were, respectively, one-fourth muld one-
hatf s active a= 54, Compound 73, the S-propyvl
analog. was inetive; however, the configuration of 73 1s
uncertain. Componnd 74, the analog having two Cl
at the 3 position of the epoxide ring, had slightly less
than one-fourth the acavity of 54.

All the compounds exhibited a wide nargin of safety
as indieated by the LD, HDj ratio. The onset of
hyvpnosis indueed by the active compounds was compua-
rable 1o that ol the reference hypnoties, although the
duarntion of effeet was less i wost stances. Con-
pound 54 hml an especially high ratio and o duration
that was comparable to the reference hypnoties. .\
180 tig - kg ip 54 had o duration of 186 = 10 min ax coni-
pared to 147 £ 20 min far ghitethinde (180 mg kg ip)
and 230 £ 30 min lor sodium pentobarbital (100 g, kg
ip). Administered orally, the HDj, of 54 was 64 £ 6
mg kg, while the LDsowas approximately 1000 mg - ke,

Compound 34 was hypnotie in the rabbit. eat, and
dog at the intraperitoneal doses of 20 and 30 mg kg with
no evidence of respiratory depression: however, at 10
mg- ke i the rabbit no hypnosis wis prodneed. .\ de-
laved onset attended by exeitement was found i the
cat at 20 mg kgip.  luthe dog o delayved onset withont
excitemnent ocenrred at doses of 32 1g kg ip and S50 my
kg po. Fiesis preceeding hyprosis, tremors on awik-
cning, and a long-lasting ataxia (48 ) followed chese
doses i the dog. Other pharmacologic effect< of 54 in
the mouse inchuded a suppression of pernicious preening
beliavior. ! stryvehuine lethality ¥ and maximal elee-
troshock setznres ' These effects ocenrred ouly at or
near hvpuotie dose kevels,

Experimental Section

Melting poiuts were derermined ona Thontas—Toover capillary
elting point apparatus il are nneorrecred.  Sivucture deter-
inituttiotts were hased essentially on inicroanalyses and compati-
<ot of ir and nmr spectral fearures within the given classes of
compotmids.  Since po unnsual spectral features were observed
for these compounds, no absorption peaks ave listed in the Expert-
mental Section. Where analyses ave represented only by =yin-
hols of the elements, analvtical results obtained for thoxe cle-
ments were within 0.4 of the theoretical values.

CI2o GO WHTGh, LV VoL iond N Kaladel, Fedl Preae 19,01 510605,

SED T L Kerley, V. Gl Rickards WL Breeley, B Eo Abrev, wnd L. ¢
Woeavey o Pharnonol g Ther 0182, 360 (1061,

yEle oA Sawovaed, W Deown, and Lo S0 Goolnaon, ¢ 106, Gt
SUERIS
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The following are representative of the methods used to pre-
pare the compounds discussed in this paper.

Halogenated Acetophenones.—The following kunown halo-
genated acetophenones, not commercially available, were pre-
pared by literatitre methods®% 2,227 4’-tetrachloroacetophe-
none,® 2,2,4’-trichloroacetophenone,®  4’-bromo-2,2-dichloro-
acetophenone,” 2 2-dichloro-4’-fluoroacetophenone,'®  2,2-di-
chloro-4’-methylacetophenoue,” 2 2-dichloro-4"-methylsulforyl-
acetophenone, 818 229’ 5" tetrachloroacetophenone % 2,2,27 -
4’ 5’-pentachloroacetophenone,® 2,2’ 5 -trichloroacetophe-
wonte,>® awd  2,2,2°3 4’-pentachloroacetophenone.?  2,2-Di-
chloroacetophenone and 2,2-dichloro-3’-nitroacetopheione were
ptirchased from Frinton Laboratories and Matheson Coleman
and Bell Co., respectively.

2,2,2’-Trichloroacetophenone was prepared by the method of
Falbe and Schunlze-Steinerr.? Cls wasx bubbled into a stirred
solntiott of 68 g (0.44 mole) of 2’-chloroacetophenoue it 240 ml of
glacial HCO.H at 30° contaiuing a small amonnt of HCL gas.
The reaction temperatnre slowly rose to 50°. After 4 hr no
starting material was detectable by glpe.  After standing over-
night the reaction mixture was poured into H,O and the product
was extracted with CH,Cls,  The extracts were washed with 59
NaHCO; solution and with .0 and dried (MgS0O.). Solvent
removal afforded 96 g (98¢7) of slightly yellow liguid.  Anal.
(CsH:CLO) CL

2,2-Dibromo-2’,4’-dichloroacetophenone wuas prepared by a
slight modification of the previous procedmre To a stirred
solutionr of 785 g (0.415 mole) of 27,4’-dichloroacetophenone in
500 ml of glacial HCO:H at 40° was added a few drops of Br,.
The =olition was warmed slowly to 68° at which time the Br.
color disappeared. At 68° the remainder of 133 g (0.8 mole, 43
ml) of Br, wax added dropwise.  After the addition was complete,
two layers separated from the cooled reaction mixture. The
lower layer was separated and the upper layer was poured into
H,0 and extracted with CH.Cls. The combined extracts and
lower laver were washed (H,0, 5%, NaHCOj; solution, HsO) and
dried (MgS04). Solvent removal afforded 142 g (98%) of
slightly yellow liquid. Anal. (C:H:Br.CLO) Br, Cl, halogen
equiv.

4’-Methoxy-2,2,3’-trichloroacetophenone was prepared in
84C; yield, mp 90-92°, by the previously described procedtired
ntilizing 3 moles of Cl/mole of 4’-methoxyacetophenone. Anal.
(CeH:CLO,) CL

2,2-Dichloro-2’,4’-difluoroacetophenone was prepared in 857
vield, bp 79-84° (0.5-0.8 mm), by the procedure of Whetstone,
et al.,,” from m-difluorobenzene and dichloroacetyl chloride.
Ana/ (CsH.;ClgF_xO) Cl

4’-Fluoro-2,2,2’-trichloroacetophenone was prepared® from
m-chlorofitorobenzene and dichloroacetyl chloride. Distilla-
tion of the crude product afforded a mixtire of isomers, bp 134-
136° (9.8-10.2 mm), from which the prodiiet was isolated in a 109
vield, mp 20° by repeated MeOH recrystallization. Anal.
(CsHL.CLFO) C, H, CL

2’-Methyl-2,2,4’-trichloroacetophenone was prepared® from
m-chlorotoliiene and dichloroacetyl chloride. Vacnum distilla-
tiont through a 20-plate bubble-cap column using a 20:1 reflux
ratio afforded the produet in 159 yield, bp 155-158° (11-12 mm),
of 90% isomeric piirity ax evidenced by glpe.  Dtte to the diffi-
culty in separating the ptire isomer, elemental attalyses were not
obtained. The ir spectrum was consistent with the assigned
structure.  This product was converted to the mandelamide
(39, Table II), far which acceptable elemental analvses were ob-
tained.

4’-Methyl-2,2,2’-trichloroacetophenone was obtained in a
154 vield of 9597 isomeric purity (glpe) by hexane extraction
of the pot residue from the distillation of 2’-methyl-2,2,4’-
trichloroacetophenone. Elemental analyses were not obtained,
but the ir spectrnm was consistent with the assigned structure,
This product was converted to the mandelamide (38, Table 1I),

(15) R. R. Wkestone, 1), 1), Phillips, Y. P. Sun, T.. F. Ward, Jr., and T. F.
Slkeltenberger, J. Agr. Fond Clem., 14, 332 (1966).

(13) Lo AL Kepler, 1. 1 Curroll, R, AL Garner, and M, V. Wall, J. Grg.
Clem., 81, 105 (1966).

117) L. Manriand D, Nardi, Faemaeo, £« Feal., 18, (51 11863,

1% W, Cregory, UL 8 Patent 2,763,692 (1956).

(1Y) G, Cavalline, b, Massarahi, .. Manri, 1. Nardi, I'. Paccbiano, and
I*. Mancegazza, Boll. Clim. Farm,, 108, 48 (1064).

(20) B. 1. Stepanov, V. F. Traven, and L. V. Darda, Zk. Organ, Khim.,
2. 934 (1966).

(21) L. D. Phillipsand L. F. Ward, Jr., U. 8. Patent 3,102,842 (1963).
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for which acceptable elemental analyses were obtained. The
strnetiure assignment of 2’-methyl-2,2 4’-trichloroacetophenone
and 4’-methyl-2,2,2’-trichloroacetophettone was made on the
basis of oxidation of the latter by alkaline KMnQs™ 22 to the
knowtt 2-chloroterphihalic acid, mp 305° froin H.O (lit.28 316-
318°),

2,2,2,2’,4’-Pentachloroacetophenone.*—Cl, was added slowly
over 30 hr with stirving to 307 g (1.19 moles) of 2,2,2’ 4'-tetra-
chloroncetophentone undergoing nv irradiation. The reaction
temperatitre wax maintained at 155-160°. The prodiet wis
stripped under high vacutin to give 347 g (1000)) of yellow lignid
of 959 purity us indicated by glpe and ir.  Anal.  (CsH;CLO)
Cl: caled, 60.7; found, 61.2.

2,4-Dichloro-«-(dichloromethyl )mandelonitrile (8).—To a
stirred solution of 202 g (0.783 mole) of 2,2,2’,4’-tetrachloroaceto-
phettone in 80 ml (2.0 moles) of HCN at 15° was added 15 drops
of freshly prepaved satnrated agieoax KCN solutiotr. A vigorons
exothermic reaction occurred cansing refluxing of the HCN.
After 15 nin of refinxing, 100 ml of [£t,0 was added and the excess
HCN was removed by distillation o a NaOH solutionn.  Re-
crystallization of the resudtant product from hexatte-benzene
(95:5) gave 187 g (8407) of colorles prodiet, mp 93-95°.  Anal.
(CyH;:CLNO) N, CL

2-Chloro-a~(dichloromethyl)-4-fluoromandelonitrile (16).—
To a vigorously =tirred, heterogeneots mixture of 40.0 g (0.165
mole) of 2,2)2°-trichloro-4’-fluoroacetophenone and 21 g (0.43
mole) of NaCN in 35 ml of 560 and 55 tnl of H.O at 5-7° was
added over 15 min 33.3 ml (0.40 mole) of concentrated HCL
After 30 min at 3° the vigorously stirred solution was allowed to
warm slowly to 23° over a pertod of 1.5 hr.  Concentrated HCI
(10 ml) was added, the 15t:0 layer sepurated, and the agtieons
layer was extracted with EtsO. The combined Et.Q fractions
were dried (MgS0y).  Filtration, solvent removal, und recrystal-
lization from 560 gave 56.9 g (839%) of colotless produet, mp
96-98°.

2,4-Dichloro-a-(dichloromethyl)mandelamide (29).—A stirred
stispension of 300 g (1.05 moles) of 8 in 1 L of 805 H.S0), was
heated on a steam bath for 16 hr, cooled, and potired over ice.
The resultant guminy solid was dissolved in CH.Cl, dried
(MgS0,), and cooled to afford 258 g (815,) of 29, mp 135-1:37°.

a~(Chloromethyl)-2,5-dichloromandelamide (34).—A suspen-
sion of 25.0 g (0.10 mole) of a-(chloromethyl)-2,5-dichloromatdel-
onitrile in 125 ml of 909 H.S0y4 was stirred at rootn temperature
for 16 hr and poured over ice, and the resultant white crystals
were filtered to atford 26 g (97¢7) of 84, mp 151.5-156°.

3-Chloro-2-(2,4-dichlorophenyl)glycidamide (54 and 55).
Method A.—7To a stirred =n=pension of 2.4 g (0.05 mole of NaH)
of hexane-washed 50¢¢ NaH-miueral oil suspeusion in 50 ml of
anhydrous THF was added all at once a solution of 15 g (0.05
mole) of 29 in 100 ml of anhyvdrous THF. Au exothermic reac-
tion ocenrred with He evolution and the formatian of a white
precipitate. The reaction mixture was stirred for 6 hr, poured
into H,O, and extracted with Et:0. The Et.O extracts were
washed with H.O and dried (MgSO4) and the solvent was re-
moved to afford a vellow, viscons liquiid.  Recrystallization from
CH.CL-CsHis gave 6 g of white crystals, mp 115-121°, contain-
ing 859 of 54 and 159 «f 55 by umr analysi=.  Ehition chro-
matography throngh silica gel (; using Et.0 as the eluent afforded
600 mg of cride 55 and 4.2 g of crude 54.  Recrystallization from
CH,ClL-CsHis gave 400 mg (55) of 55, mp 170-171.5°, and 3.1 g
(20G) of 54, mp 122-123°,

Method B.—To a stirred solution of 60.6 g (0.20 mole) of 29
in 175 ml of anhydrons MeOH was added dropwise a solution of
10.8 g (0.20 mole) of NaOMe in 100 ml of anhydrons MeQH.
The resulting solution was stirred at room temperature for 6 hr
and allowed to stand overnight. The reaction ntixture was
poured into H.O and extracted with CH,Cl,. The extracts were
washed with H.O and dried (MgSO.), and the solvent was re-
moved to afford a crude mixture of 54 and 55. Ehution chro-
matography through silica gel G 1sing Et,O as the ehtent gave,
after recrystallization from CILCL-CsIl, 34.3 g (647, ) of 54, nip
122--124° and 1.7 g (89¢) of 55, tnp 169.5-170°.

2-(2,4-Dichlorophenyl)-2-hexenenitrile (VI).-- To «a stirved
tixture of 37.2 g (0.20 mole) of 2,4-dichlorobenzyl cyanide and
209 g (0.40 mwle) uf butvraldebyde was added with cooling a

(22) C. T. Koelseh, "Organic Syntheses,” Coll. Vol. 111, 1. (.,
Ed., Jolin Wiley and Sons, Inc., New York, N, Y., 1955, p 791,

(23) M. Benning, H. Fruhbass, and O. Grosskinskig, Gertnun Patent
1,006,411 (1957).
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utethanolie KO solation prepared from 0.1 g of KOH and st
il of MeOH.  'The reaction was heated to 00° for | hr, during
which an additiottal 36 g (0.50 mole) of butyraldehyde wax added
shitee glpe indicated the batvraldehyde was nndergoing self-
condensation to 2-ethyl-2-hexenal. The mixiure stood at rnorn
temperature for 2.5 dayv=.  Addition of 85, TLPO, until acidie,
stripping of the solvent, and vacainn distitlation afforded 17 ¢

135621 of liquid VI, bp 125-128° (0.05 mm). Anal. (ChI-
CEN) N CLocaled, 20.6; fonnd, 28.5.
2-(2,4-Dichlorophenyl)-3-propylglycidamide (73). A =tirred

mixture of 6.0 g (0.025 mole) of VI, 5 ml of 30¢ Hi0s, 10 il of
Na.COj solution, attd 30 ml of AcMe was heated at 52° for 30

Arwan, Baver, Dixrr, Geariex, Mecany, Morkis, Axd PoKorNy

Vol 12

cryvstallizarion from BrOH gave 5.0 g of 78, wup 161-162%. “[he
original filtrate afforded an additional 2.5 g of 73, wnp 160 161°,
from Cilly-CyHg. The total vielkd was 6.0 g (887,
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A number of substiited 1,2,5, 4-tetrahydro-4-quinolinols and related compounds were prepared and {ound

The snecessful svuthesis of a xeries of B-aminopropiophetiones, considered to be

apeu-chain analogs of active 2,3-dihydro-4-gninolones, vielded compouuds more potent than their closed-ring

i, Cooling, filtration of the restultant white erystals, and re-
Analgetics. 1L
of Some s-Amino Ketlones'~
Recelved May 15, 1964
devnid of analgetic acrivity.
ababgs.
The reported analgetic  activity  of =ceveral 2.53-

dihydro-4-quinolones* suggested the syuthesis and
biological examination of & number of analogous com-
pounds,  Those studied include a sertes of 1.2.3.4-
tetrahydro-4-quinolinols  (I), esters of two of thesc
aleohols (1D, o 2.3-dihydro-4-quinolone substituted at
(-3 by an w-N-pyrrolidinopropyl group (III), a series
of  B-aminopropiophenones (IV), and three I-alkyl-
octahydro-4-quinotones (V).

R Ol
R,
|
R,
I, R =H.CH,.C;H.CH,, n-C H,
R,=H,0CH;,

R. =H, alkyl alkenylor aeyl

H OCOCH,

N
R (H
IF'R=H orOCH,
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|
(A\("/R)
R Ok,
pCH.
IV.R=H.OCH, or OH
R.andR.=Hor CH,

R; =alkylamino or dialkylamino

0}

N
R
V.R=CH.CH. n-CH-

The 1,2,34-tetralivdro-4-quinolinots (Tuble 1) were
prepared from the corresponding ketone by NaBH; ve-
duction (method A) or by the addition of a Grignard
reagent (method B). While we were unable to esterify
the tertiary alcohols, two of the secondary alcoliols were
converted successfully by CH,CO to the corresponding
acetates. A 2,3-dihydro-4-quinolone having a pyr-
rolidinopropyt group i the 3 position was prepared by
aluminum isopropoxide oxidation of the previously
reported®  3-[3-(N-pyrrolidinopropyl) J-1,2,3,4-tetrahy-
dro-4-quinolinol.



