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A series of 3-halo-2-phenylglycidamides 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-dialkyl- and 3,3-di-
alkylglycidamides have been reported in a review by 
Wheeler1 on nonbarbiturate hypnotics. The 2-ethyl-3-
propylglycidamide, oxanamide, is marketed as a minor 
tranquilizer. Although a few 2-phenyl-3-alkylgly-
cidamidesare known,2,3 they have not been reported to 
possess hypnotic activity. This paper deals with the 
synthesis and pharmacology of the 3-halo-2-phenylgly-
cidamides, a heretofore unreported class of compounds. 

Chemistry.—Isomer mixtures of the 3-halo-2-phenyl-
glycidamides (IV and V) were prepared in good over-all 
yield 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 60-90% yields of the 
corresponding 2-chlorinated acetophenones. Acyla
tion of mixed halogenated benzenes has been reported4 

(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. Knowles and J. B. Cloke, J. Am. Chem. Soc, 54, 2028 (1032). 
(3) J. V. Murray and J. B. Cloke, tbtd., 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 60% of 2,2,2'-trichloro-4'-
fluoroacetophenone. From this mixture 2,2,2'-tri-
chloro-4'-fluoroacetophenone was isolated in 10% yield. 
Similarly, acylation of m-chlorotoluene gave a crude mix
ture consisting of approximately 40% of 2,2,4'-tri-
chloro-2'-methylacetophenone, 50% of 2,2,2'-trichloro-
4'-methylacetophenone, and 10% of unidentified mate
rial as determined by glpc. The two major components 
were isolated in 15% yields by distillation. 

Chlorination at the 2 position of the appropriately 
ring-substituted acetophenone was effected in 90-100% 
yields by the method of Falbe and Schulze-Steinen.5 

2,2-Dibromo-2',4'-dichloroacetophenone was obtained 
by this method using Br2 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 II, 65-100%, were 
obtained when liquid HCX was used as a solvent to 
afford a homogeneous reaction mixture.6 Difficulty 
was encountered in obtaining analytically pure samples 
of II due to the tendency of the cyanohydrin formation 
to reverse. Therefore, most of the mandelonitriles 
were converted to the corresponding mandelamides 
(III) (Table II) 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 
50% yield without exhaustive work-up. The low yield 
of 30 (42%) and of 32 (18%) might be explained on the 
basis of steric hindrance to hydrolysis of the CX 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. In the prepara-

(5) J. Falbe and H. J. Schulze-Steinen, German Patent 1,223,284 (1966). 
(0) Caution should be exercised when carrying out this reaction on a large 

scale in liquid hydrogen cyanide with 2-chloro- or 2,2-dichloroacetophenones. 
The reaction proceeds instaneously upon addition of the catalyst. The 
evolution of large amounts of heat causes vigorous boiling of the hydrogen 
cyanide. 
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were converted smoothly by either XaOAle or .Xall lo 
the corresponding 2-phenyIglycidamides (Tabic I I I ) . 
With the u-diehloromethylmandelamides, XaOAle is 
preferable to Xal l due to higher yields and a cleaner, 
more easily controlled reaction. With the o-chloro-
methylniandclamide- XaH was the ba.M> utilized since 
Me() can effect reopening of the epoxide ring. Korr-
inian and coworkers7 have reported a similar ring 
closure of 2.2-diehloro-2-phenvlethanol with XaH to 
afford tt--chlorosiyrene oxide. Two isomeric glycid-
amides. IV and V. were obtained from the a-dichloro-
methylmandelamidos. The isomers were arbitrarily 
designated as A and B on the basis of the ratio of iso
mers obtained, their chromatographic retention time, 
and stability. In each isomeric pair the major com
ponent, designated B. had a longer chromatographic re
tention time on silica gel (1. Certain isomers of the A 
designation, lacking a 2 substituent on the phenyl ring, 
decomposed upon standing to polymerlike materials 
with the evolution of HOI. 

The contigurations have been assigned on the ba>is of 
steric factors controlling the induction of a second asym
metric ciMiter adjacent to an existing asymmetric center. 
Since epoxide formation from halohydrins is known to 
proceed by an intramolecular S.\2 reaction involving 
backside attack of the oxygen anion on the halogen-
bearing carbon.s t lie OH and leaving CI must exist in the 
hvit.s configuration. In the dichloromef hylmandel-
amides two conformations exist in which reaction can 
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tion of 41. cleavage of Met) also occurred to afford as 
the major product a 2o% yield of the corresponding 
phenolic mandelamide. 

The tv-chloro- or u-dichloromethylmandelaniides (III) 

occur, one leading to a transition-state eclipsing of II 

7) A. K e r r i m a n , P . D u h a m e l . and AI. R. Neur i Hi M o r s h i . Hull. Snr. 
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TABLE III 

•PHEXYLGLYCIDAMIDES 

,£> A 
- C — C H R 

0CNH2 
Isomer Yield, % 

B«.f> 
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90.5-94 
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157-158.5 
156-158.5 
122.5-124 
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124-127 
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96-102 
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98.5-100.5 
140-141.5 
96-99 
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X, Cl 
X, Cl 
X; CF 
X; Cl" 
X; CF 
X; CF 
N» 
X* 
X, Cl 
X, CF 
X; CF 
X, Cl 
X, Cl 
X, Cl 
X ' 
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X; Cl" 
X; Cl" 
X, Cl 
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X 
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X 
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c. C0NH; 

0 85% B isomer, 15% A isomer by nmr. b Decomposed upon standing. "Cl: calcd, 30.5: found, 31.0. d Cl: calcd, 30.5; found, 
31.0. «C1: calcd, 30.5; found, 31.8. ' Cl: calcd, 30.5; found, 31.8. « Halogen equiv: calcd, 138; found, 134. * Halogen equiv: 
calcd, 138; found, 134. •' Pure A isomer was not isolated. >'X: calcd, 6.6: found, 7.3. Cl: calcd, 16.8; found, 19.0. *C1: calcd, 
12.9; found, 13.5. ' Halogen equiv: calcd, 103; found, 103. •» Cl: calcd, 39.9; found, 40.6. "Cl : calcd, 30.6; found, 29.1. 
0 Cl: calcd, 47.2; found, 48.1. " N : calcd, 5.7; found, 5.0. Cl: calcd, 28.8; found, 32.0. « Isomer form uncertain, see text, 
r C : calcd, 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 a-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 steric 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 85-95% 
B isomer and 5-15% A isomer. In contrast, mixtures of 
approximately 60% B and 40% A were formed from 
the a-dichloromethylmandelamides lacking an ortho sub
stituent on the phenyl ring. 

2-(2,4-Dichlorophenyl)-3-propylglycidamide (73) 

was prepared in 73% yield by the alkaline peroxide oxi
dation2 of 2-(2,4-dichlorophenyl)-2-hexenenitrile (VI) 
as shown in Scheme II. VI was obtained bv the base-

Cl 

SCHEME II 
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HO 

^ >• 
Xa.CO, 
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Cl f\ A 
-C CHCFF 

Cl 
CONK, 

73 

catalyzed condensation9 of 2,4-dichlorobenzyl cyanide 
and butyraldehyde. The configuration of 73 cannot be 
assigned unequivocally since the stereochemical course 

(9) A. Yigier and J. Dreux , Bull. Soc. Chim. Fruncc, 677 (1963). 
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of the alkaline peroxide oxidation has not been studied. 
Assuming the thermodynamically most stable isomer of 
VI would have Ph and Pr trans, 73 is thought to be of 
the B configuration. 

Pharmacologic Methods. With the exception of 48, 
which decomposed upon standing, the 2-phenylglyeid-
amides in Table III have been tested in mice for 
hypnotic activity. Each chemical was administered 
intraperitoneally to groups of ten male albino mice 
(2M 27 g) individually housed. Loss of the lighting 
reflex for 1 min was considered a posilive response. 
Termination of hypnosis was judged by a persistent 
righting l espouse. Compounds producing a positive re
sponse at ISO nig kg were considered active. 

Pharmacological Results and Discussion. The HI),,,, 
and LD50 dose levels of the active compounds, calculated 
by the moving average method of Thompson1" or the 
method of Litchfield and Wilcoxon." are summarized 
in Table IV. In general, rigid steric requirements are 

TABLE IV 
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" At ii single test dose of ISO nig kg- 4 10 animal.- exhibited a 
positive response. Insufficient sample prevented determination 
of lethality. 

necessary for the production of hypnosis. With the ex
ception of 70, all the isomeric 2-phenylglycidamides pos
sessing hypnotic activity at the s tandard test dose of 
180 mg kg ip are of the B configuration. The activity 
of 70, one-half that of its B isomer 69, remains an 
anomoly. Therefore, where isomeric pairs exist the 
following discussion will concern itself only with the 
B isomer. 

The hypnotic potency of 54 is equal to that of sodium 
pentobarbital and twice that of glutethimide. Varia
tions in the phenyl ring substi tuents in 54 have resulted 
in a decrease or loss of activity. Compound 69. the 
12-.Me analog, possesses only one-half the activity of 54, 
while analogs containing H tit the 2 position of the 
phenyl ring and either H (43), CI (47), Br (49). V (51). 
.Me (52), or .MeS02 (53) in the 4 position were inactive 
at 180 mg,, kg ip. The 2,4-I-"2 analog 71 also was in
active at this dose. These results imply the 2 sub
sti tuent on the phenyl ring is important sterically for 
hypnotic activity, possibly by protecting the epoxide 
group from nucleophilic ring opening. .Molecular 
models indicate I he preferred conformation of the phenyl 

l l l i H . I t . ' J ' l i i m i p s o n . Ijnrttn,,!. Her.. 1 1 , I I ."> ( 1!M7). 

i l L .1. T . Li t t i l i l i i - l i l , J r . . a n i l K. W i l r o x o n . . / . I'harmactil. l-.xp. Tin,:. 9 6 , 

!l!i , lil 111 v. 

ring is such that the substituent at the 2 position of the 
phenyl ring lies below the C C bond of the epoxide ring. 
In this conformation nucleophilic opening of the epoxide 
ring is sterically hindered by bulky substi tuents al the 
2 position of I he phenyl ring. 

In constrast to the 12 substituent. the 4 substituent on 
the phenyl ring in 54 is not essential for activity, but the 
more active compounds contain a 4 sttbstit uenl. Re
spectively. lhe2.4-dichloro (54), 2-chloro-4-methyl (67). 
2-chloro-4-fiuoro (65). and 2-chloro (45) analogs possess 
HI).-,,, values ,,f 48. (M. SO. and 101. Substitution of CI 
in the .") position of the phenyl ring, 58. 60. and 61. re
sulted in loss of hypnotic activity at the standard test 
dose of 180 mg kg ip. In comparison, the 2.1>.4-1ri-
chlorophenyl analog 63 had one-fourt h the hypnotic po
tency of 54. 

Certain requirements for activity also exist for the 
substituents at the U position of the epoxide ring. The 
analogs containing H (56) or Br (57). instead of CI on 
the epoxide ring were, respectively, one-fourth and one-
half as active as 54. Compound 73. the ^-propyl 
analog, was inactive; however, the configuration of 73 is 
uncertain. Compound 74, the analog having two CI 
tit the 1-! position of the epoxide ring, had slightly less 
than one-fourth (he activity of 54. 

All the compounds exhibited a wide margin of safely 
as indicated by the LI.),-,,, HD.-,(, ratio. The onset of 
hypnosis induced by the active compounds was compa
rable to that of the reference hypnotics, although the 
duration of effect was less in most instances. Com
pound 54 had an especially high ratio and a duration 
that was comparable to the reference hypnotics. At 
180 mg kg ip 54 had a duration of 180 ± 10 min as com
pared to 147 ± 20 min for glutethimide (180 mg kg ip) 
and 280 ± M0 min for sodium pentobarbital (100 mg, kg 
ip). Administered orally, the Ell),-,,, of 54 was 04 ± (5 
mg kg, while the LI).-,,, was approximately 1000 mg kg. 

Compound 54 was hypnotic in the rabbit, cat. and 
dog at the intraperitoneal doses of 20 and 30 mg kg wit h 
no evidence of respiratory depression: however, at 10 
mg kg in the rabbit no hypnosis was produced. A de
layed ousel attended by excitement was found in the 
cat at 20 mg kg ip. h i t lie dog a delayed onset without 
excitement occurred at doses of '.VI mg kg ip and 50 mg 
kg pa. Emesis proceeding hypnosis, tremors on awak
ening, and a long-lasting ataxia (48 hr) followed these 
doses in the dog. Other pharmacologic effects of 54 in 
the mouse included a suppression of pernicious preening 
behavior.12 strychnine lethality.1" and maximal elec-
Iroshock seizures.14 These effects occurred only al or 
near hypnotic dose levels. 

Experimental Section 
Melting points were determined on a Thomas-1 louver capillary 

melting point apparatus and are uncorrected. Structure deter
minations were based essentially on microanalyses and compari
son of ir and nmr spectral features within the given classes of 
compounds. Since no unusual spectral features were observed 
for these compounds, no absorption peaks are listed in the Experi
mental Section. Where analyses are represented only by sym
bols of the elements, analytical results obtained for those ele
ments were within ±0.4'-'c of the theoretical values. 

12) . ) . < ; . W i l t o n . .1. I . l ' ; n i l> . m i l l A. K u m l i - i . Fi-.l. / ' / • /„• . , 1 9 , '..'1 i I s i l i lh . 

L i ) ' I ' . I.. K I T I C . V . A. <;. H i i - l . n n U H . W . B r e l e y . If. V.. A l . r r v . u n i t L. ( 

Y\ f i n e r . . / . l'h.,nn-ir,,l. A'.,-,,, 77, , , . . 1 3 2 , :(«() (1(101 ). 

i I I i K. A . S u i n v u n l . \ \ . C . I l n n w i . a n i l L. S . ( i m i i l m a n . / ' , ' . . . . 1 0 6 , ;ll'.i 

: l ! l . ">L ' l . 
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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 known halo-
genated acetophenones, not commercially available, were pre
pared by literature methods:5 '15 2,2,2',4'-tetrachloroaeetophe-
none,5 2,2,4'-trichloroacetophenone,516 4'-bromo-2,2-dichloro-
acetophenone,5 2,2-dichloro-4'-fluoroacetophenone,16 2,2-di-
chloro-4'-methylacetophenone,17 2,2-dichloro-4'-methylsulfonyl-
acetophenone,18'19 2,2,2',5'-telrachloroacetophenone,r,'2° 2,2,2',-
4',5'-pentachloroacetophenone,15 2,2',5'-trichloroacetophe-
none,5'20 and 2,2,2',3',4'-pentaehloroaeetophenone.21 2,2-Di-
chloroacetophenone and 2,2-diehloro-3'-nitroacetophenone were 
purchased from Frinton Laboratories and Mathesou Coleman 
and Bell Co., respectively. 

2,2,2'-Trichloroacetophenone was prepared by the method of 
Falbe and Schulze-Steinen.5 Cl2 was bubbled into a stirred 
solution of 68 g (0.44 mole) of 2'-chloroacetophenone in 240 ml of 
glacial HC0 2H at 30° containing a small amount of HCl gas. 
The reaction temperature slowly rose to 50°. After 4 hr no 
starting material was detectable by glpc. After standing over
night the reaction mixture was poured into H 2 0 and the product 
was extracted with CH2C1>. The extracts were washed with 5% 
NaHCOs solution and with H.O and dried (MgS04). Solvent 
removal afforded 96 g (98%) of slightlv vellow liquid. Anal. 
(C8H.-,C130) CI. 

2,2-Dibromo-2',4'-dichIoroacetophenone was prepared by a 
slight modification of the previous procedure.5 To a stirred 
solution of 78.5 g (0.415 mole) of 2',4'-dichloroacetophenone in 
500 ml of glacial HCO.H at 40° was added a few drops of Br2. 
The solution was warmed slowly to 68° at which time the Br2 

color disappeared. At 68° the remainder of 133 g (0.81! mole, 48 
ml) of Br2 was 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 2 0 and extracted with CH.C1.. The combined extracts and 
lower layer were washed (H20, 5% XaHC0 3 solution, H20) and 
dried (MgS04). Solvent removal afforded 142 g (98%) of 
slightly yellow liquid. Anal. (C8H4Br,Cl20) Br, Cl, halogen 
equiv. 

4'-Methoxy-2,2,3'-trichloroacetophenone was prepared in 
84% yield, mp 90-92°, by the previously described procedure6 

utilizing 3 moles of Cl), mole of 4'-methoxvacetophenone. Anal. 
(C.H7CI3O.2) Cl. 

2,2-Dichloro-2',4'-difluoroacetophenone was prepared in 85% 
yield, bp 79-84° (0.5-0.8 mm), by the procedure of Whetstone, 
et a/.,15 from m-difluorobenzene and dichloroacetvl chloride. 
Anal. (C8H4C1-,F20) Cl. 

4'-FJuoro-2,2,2'-trichloroacetophenone was prepared15 from 
m-ehlorofluorobenzeiie and dichloroacetvl chloride. Distilla
tion of the crude product afforded a mixture of isomers, bp 134-
136° (9.8-10.2 mm), from which the product was isolated in a 10% 
vield, mp 20° bv repeated MeOH recrvstallization. Anal. 
(C8H4C13F0) C, H,'C1. 

2'-Methyl-2,2,4'-trichloroacetophenone was prepared15 from 
Hi-chlorotoluene and dichloroacetvl chloride. Vacuum distilla
tion through a 20-plate bubble-cap column using a 20:1 reflux 
ratio afforded the product in 15%, yield, bp 155-158° (11-12 mm), 
of 909J isomeric purity as evidenced by glpc. Due to the diffi
culty in separating the pure isomer, elemental analyses were not 
obtained. The ir spectrum was consistent with the assigned 
structure. This product was converted to the mandelamide 
(39, Table II) , for which acceptable elemental analyses were ob
tained. 

4'-Methyl-2,2,2'-trichloroacetophenone was obtained in a 
15%, yield of 95% isomeric purity (glpc) by hexane extraction 
of the pot residue from the distillation of 2'-met,hyl-2,2,4'-
trichloroacetophenone. Elemental analyses were not obtained, 
but the ir spectrum was consistent with the assigned structure. 
This product was converted to the mandelamide (38, Table II) , 

(15) R. R. W h e t s t o n e , D . D . Phi l l ips , Y. P . Sun , T„ F . W a r d , J r . , and T. E . 
KhellenbergHr, ./. Ayr. Fuiul Chr.m., 14, 352 (1966). 

(Hi) J. A. Kepler , F. I. Carrol l , If. A. Ga rne r , and M. I'.. Wall, .7. Org. 
('Item., 31 , 105 (1966). 

(17) I.. M a u r i and 1). N a r d i , Farmaro, E,l. /•nil., 18 , liSl (1903). 
I IS) \V. Gregory , ('. S. Pa t en t 2.763,692 (1956). 
(19) (1. ( ' ava l l ine , l(). M a s s a r a u i , J.. M a u r i , h>. Nard i , F. Paoehiano , and 

P. M a n l e g a z z a , Boll. Cliim. Farm.. 103, 48 (1904). 
(20) B. I. S t e p a n o v , V. F . T r a v e n , a n d L. V. D a r d a , Zh. Organ. Khim., 

2, 934 (1986). 
(21) 13. D . Phil l ips and L. F . W a r d . J r . , U . S. P a t e n t 3,102,842 (1963). 

for which acceptable elemental analyses were obtained. The 
structure assignment of 2'-methyl-2,2,4'-trichloroacetophenone 
and 4'-methyl-2,2,2'-trichloroacetophenone was made on the 
basis of oxidation of the latter by alkaline K M n 0 4 ~ 22 to the 
known 2-chloroterphthalic acid, mp 305° from FLO (lit.23 316-
318°). 

2,2,2,2',4'-Pentachloroacetophenone.5—Cl2 was added slowly 
over 30 hr with stirring to 307 g (1.19 moles) of 2,2,2',4'-tetra-
chloroacetophenone undergoing uv irradiation. The reaction 
temperature was maintained at 155-160°. The product was 
stripped under high vacuum to give 347 g (100% ) of yellow liquid 
of 95% puritv as indicated bv glpc and ir. Anal. (C8H3Clj0) 
Cl: calcd, 60.7; found, 61.2. ' 

2,4-DichIoro-a-(dichloromethyl)mandelonitrile (8).—To a 
stirred solution of 202 g (0.783 mole) of 2,2,2',4'-tetrachloroaceto-
phenone in 80 ml (2.0 moles) of HCX at 15° was added 15 drops 
of freshly prepared saturated aqueous KCX solution. A vigorous 
exothermic reaction occurred causing refluxing of the HCX. 
After 15 min of refluxing, 100 ml of Kt20 was added and the excess 
HCX was removed by distillation into a XaOH solution. He-
crystallization of the resultant product from hexane-benzene 
(95:5) gave 187 g (84%) of colorless product, mp 93-95°. Anal. 
(CeH:,Cl4XO) X, Cl. 

2-Chloro-a-(dichloromethyl)-4-fluoromandelonitrile (16).— 
To a vigorously stirred, heterogeneous mixture of 40.0 g (0.165 
mole) of 2,2,2'-1richloro-4'-fluoi,oacetophenone and 21 g (0.43 
mole) of XaCX in 35 ml of Kt20 and 55 ml of H 2 0 at 5-7° w âs 
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 period of 1.5 hr. Concentrated HCl 
(10 ml) was added, the E t 2 0 layer separated, and the aqueous 
layer was extracted with Et 2 0. The combined Et 2 0 fractions 
were dried (MgS04). Filtration, solvent removal, and recrvstal
lization from Et 2 0 gave 36.9 g (83%) of colorless product, mp 
96-98°. 

2,4-Dichloro-a-(dichloromethyl)mandelamide (29).—A stirred 
suspension of 300 g (1.05 moles) of 8 in 1 1. of 80% H2S()4 was 
heated on a steam bath for 16 hr, cooled, and poured over ice. 
The resultant gummy solid was dissolved in CH2C12, dried 
(MgS04), and cooled to afford 258 g (81%) of 29, mp 135-137°. 

a-(Chloromethyl)-2,5-dichloromandelamide (34).—A suspen
sion of 25.0 g (0.10 mole) of a-(ehloromethyl)-2,5-dichloromandel-
onitrile in 125 ml of 90% H2S04 was stirred at room temperature 
for 16 hr and poured over ice, and the resultant white crystals 
were filtered to afford 26 g (97%) of 34, mp 151.5-156°. 

3-Chloro-2-(2,4-dichlorophenyl)glycidamide (54 and 55). 
Method A.—To a stirred suspension of 2.4 g (0.05 mole of XaH) 
of hexane-washed 50% X'aH-mineral oil suspension in 50 ml of 
anhydrous T H F was added all at once a solution of 15 g (0.05 
mole) of 29 in 100 ml of anhydrous THF. An exothermic reac
tion occurred with H> evolution and the formation of a white 
precipitate. The reaction mixture was stirred for 6 hr, poured 
into H20, and extracted with Et 2 0. The Et 2 0 extracts were 
washed with H.O and dried (MgS04) and the solvent was re
moved to afford a yellow, viscous liquid. Recrvstallization from 
CH2C12-CGH]4 gave 6 g of white crystals, mp 115-121°, contain
ing 85% of 54 and 15% of 55 by nmr analysis. Elution chro
matography through silica gel G using Et 2 0 as the eluent afforded 
600 mg of crude 55 and 4.2 g of crude 54. Recrvstallization from 
CH2Cl2-C6Hi4 gave 400 mg (5%) of 55, mp 170-171.5°, and 3.1 g 
(23%) of 54, mp 122-123°. 

Method B.—To a stirred solution of 60.6 g (0.20 mole) of 29 
in 175 ml of anhydrous MeOH was added dropwise a solution of 
10.8 g (0.20 mole) of XaOMe in 100 ml of anhydrous MeOH. 
The resulting solution was stirred at room temperature for 6 hr 
and allowed to stand overnight. The reaction mixture was 
poured into H.O and extracted with CH2C12. The extracts were 
washed with H 2 0 and dried (MgS04), and the solvent was re
moved to afford a crude mixture of 54 and 55. Elution chro
matography through silica gel G using Et 2 0 as the eluent gave, 
after recrvstallization from CITzCla-CsIIu, 34.3 g (64%) of 54, mp 
122-124°', and 1.7 g (3% ) of 55, mp 109.5-170°. 

2-(2,4-Dichlorophenyl)-2-hexenenitrile (VI). To a stirred 
mixture of 37.2 g (0.20 mole) of 2,4-dichlorobenzyl cyanide and 
29 g (0.40 mole) of butyraklehvde was added with cooling a 

(22) C. F . Koelsch. " O r g a n i c S y n t h e s e s , " Coll. Vol. I I I . E . C. H o m i n g 
E d . , J o h n Wi ley a n d Sons, Inc . , N e w York , N . Y., 1955, p 791. 

(23) A. Benning , H . F r u h b a s s , and O. Grosskinskig . G e r m a n P a t e n t 
1,006,411 (1957). 
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methanolie KOJI solulion prepared fi'om 0.1 g of KOH and 50 
nil of AleOIl. The reaction was heated to 00° for 1 hr, during 
which an additional M(> g (0.50 mole) of bntyraldehyde was added 
since glpc indicated the bntyraldehyde was undergoing self-
condensation to 2-ethyl-2-hexenal. The mixture stood at room 
lemperature. for 2.5 days. Addition of N.V.',' H3POi until acidic, 
stripping of the solvent, and vacuum distillation afforded 17 g 
(oT>r

f) of liquid VI, bp 125-128° (0.05 mm). A mil. (CYJH,,-
(.'12N)N; CI: calcd, 29.6; found, 28.5. 

2-(2,4-Dichlorophenyl)-3-propylgIycidamide (73). A stirred 
mixture of 6.0 g (0.025 mole) of VI, 5 ml of :W'C H>(),, 10 ml of 
Na^COs solution, and :>0 ml of AeAle was healed at 52° for 80 
min. Cooling, filtration of the resultant white crystals, and re-

crystallization from Ei-Oll gave '.}.'> g of 73, nip 161 162''. The 
original filtrate afforded an additional 2.5 g of 73, nip 160 161 °, 
from OfiH„ 0,J!5. The total yield was 6.0 g i8N', i. 
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Analgetics. 11. Relationship between St ructure and Activity 
of Some /3-Amino Ketones '2 
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A number of substituted l,2,:i,4-letrahydro-4-quinolinol< and related compounds were prepared and found 
devoid of analgetic activity. The successful synthesis of a series of (3-amiiiopropiopheuones, considered to be 
open-chain analogs of active 2,3-dihydi'o-4-;ininolones, yielded compounds more potent than their closed-ring 
analogs. 

The reported analgetic activity of several 2,3-
dihydro-4-quinolones : f suggested the synthesis and 
biological examination of a number of analogous com
pounds. Those studied include a series of 1,2,3,4-
tetrahydi'o-4-quinolinols (I), esters of two of these 
alcohols (II), a 2,3-dihydro-4-quinolone substituted at 
C-3 by an oi-X'-pyrrolidmopropyl group (III) , a series 
of /3-aminopropiopheuones (IV), and three 1-alkyl-
ocfahydro-4-quinolones (V). 

R Oil 

I, R = H,CBH,.C(iH,CH„/!-C.,H:i 

R,=H,0CH, 

K. = H, alkyl. alkenyl or acyl 

H ()('()('H 

R CH 

; .R = H orOCH, 

i l ) This inves t iga t ion was suppor t ed in whole by Public Heal th Service 
( J ran t AM 064:i2-03 from Uie Na t iona l I n s t i t u t e of Ar th r i t i s and Metabo l i c 
1 Hseases. 

(2) Por t ions of this report were a b s t r a c t e d from the P h . D . d i sser ta t ions 
of M, S. Atwa'. a n d M. M e y a h y , a n d the M . S . d isser ta t ion of C. P oko r ny . 

i'A) M. S. Atwal , L. Bauer , S. X. Dixit , .1. K. Oear ien , and It. \Y. Morr is . 
./. Mo!. Chrm.. 8, .">no I Hiof>). 

CH.CHCH.N 

pi* 
IV.R = H.OCH., or OH 

R . , a n d R 2 = H o r C H , 

R,i = alkylamino or dialkylamino 

0 

X" 
R 

V.R = ('H1,C.H,.«-C,H: 

The l,2,H,4-tetrahydro-4-quinolinols (Table 1) were 
prepared from the corresponding ketone by XaBH., re
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 alcohols were 
converted successfully by CH2CO to the corresponding 
acetates. A 2,3-dihydro-4-quinolone having a pyr-
rolidinopropyl group in the 3 position was prepared by 
aluminum isopropoxide oxidation of the previously 
reported3 3- |3-(X-pyrrolidinopropyl) ]-l,2,3,4-tetrahy-
dro-4-quinolinol. 


