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Received March 25, 1968 n AMp, °C % Formula Analyses
3 290‘291 30 C23H33N2-2HCI C, H, Na
In the course of our research, it became necessary Lo synthe- 5 303 33 Cy:HuN, - 2HCL C,H,N
7 283-285 20 CyHsN,-2HCI C, H, N
10 323 55 030H52N2'2Hcl C, H, N

program. As some of the derivatives involved diadamantyl-
substituted amines, we began to investigate a direct high-tem-
perature nucleophilic substitution of bromoadamantanes with
the desired amine moiety. The unusual reactivity of 1-bromo-
adamantane is illustrated by the use of heterocyclic amines, such
as pyridine or isoquinoline, as the reaction media.

Experimental Section

Where analyses are indicated only by symbols of the elements
or functions, analytical results obtained for those elements or
functions were within £0.4%; of the theoretical values. Melting
points were taken in an open capillary tube and are uncorrected.

N,N-Diadamantylamine Hydrobromide ( General Method).—
In a high-pressure, stainless steel bomb were charged 10.6 g
(0.07 mole) of l-aminoadamantane and 10.7 g (0.049 mole) of
1-bromoadamantane. The bomb was closed and heated over-
night at 2535°. The container was then cooled to room tempera-
ture and the solidified product was removed. The crude reaction
mixture was dissolved in about 200 ml of hot absolute EtOH,
treated with decolorizing carbon, and filtered. The desired prod-
uct, N,N-diadamantylamine hydrobromide, precipitated on
cooling.  Recrystallization from EtOH yielded 12.3 g (67.29),
mp 334°. Anal. (C,HyN-HBr) C, H, N.

Other adamantylamines prepared by this and subsequent
procedures are listed in Tables T and I1.

TasLe 1

‘R

Yield,
R Mp, °C e Formula Analyses
Amino 320 23 CpHiN-HClL C, H, N
v-Hydroxypropylamino 93-95 14-20 CpHaNO C,H, N
N-Methylanilino 109-111 33 CrHuN C,H N
m-Toluidino 57.5-59 48.8 CrrHuN C, H; N¢
p-Toluidino 66-67 41 CirHzN C, H; N’
m-Xylidino 140-141 40-45 CisHusN C,H, N
Piperidino 312-314 54 CusHxN+HCl C, H, N
4-Methylpyridinium 240-242 dec 24 CisHeBrN C, H, N

« Nt caled, 5.80; found, 5.27. * N: caled, 5.80; found, 6

2-(1-Adamantyl)isoquinolinium Bromide.—I1-Bromoadaman-
tane (5 g, 0.023 mole) and 30 g (0.23 mole) of isoquinoline were
heated in an oil bath at 220° for 16 hr. The flask was cooled and
the solution was concentrated in vacuo. The solid residue was
washed with 250 ml of dry ether. Recrystallization from EtOH-
Et,0 gave 5.4 g (68.3%) of product, mp 272-273°. Anal.
(ClgHgQBI‘N) C, H, N.

N,N’-Bis(1-adamantyl)butanediamine Dihydrochloride.—In a
high-pressure, stainless steel bomb were charged 15 g (0.069 mole)
of I-bromoadamantane and 2.64 g (0.030 mole) of 1,4-butanedi-
amine. The bomb was then heated at 200° for 16 hr and cooled,
and its contents were added to 5% HCl.  Extraction with ether
removed unreacted adamantyl bromide. The aquevus acid

+ N: caled, 6.74; found, 7.1

layer was made basic and the diamine was extracted (Et,0).
The ether layer was washed (H,O) until neutral, dried (Na,SO,),
and concentrated in vacuo. The product was then converted to
the dihydrochloride, which, after recrystallization from EtOH-
Et,0, gave 6 g (46.69,) of product, mp 225-227° (Table II).
dnal. (C.HyeN,-2HCL) C, H, N,
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Potential Antidiabetics. 1.
1-(2,4-Dinitrophenyl)-3,5-dimethyl-
4-arylazopyrazoles
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3,5-Dimethylpyrazole was found to be 50 times as potent as
tolbutamide in lowering blood sugar in glucose-primed, fasted,
intact rats.!  Our interest in drugs having hypoglycemic activity
led us to prepare a series of compounds containing either a pyra-
zole or an isoxazole ring.2=% This report includes the synthesis
of 1-(2,4-dinitrophenyl)-3,5-dimethyl-4-arylazopyrazoles.

Experimental Section®

2,3,4-Pentanetrione 3-arylhydrazones were prepared by coup-
ling diazotized anilines with 2,4-pentanedione’ by the method of
Garg and Joshi® the compounds so obtained are summarized in
Table I.

Pyrazole Derivatives.—2,4-Dinitrophenylhydrazine  (0.01
mole) dissolved in concentrated H,SO; (6 ml) and EtOH (50 ml)
was added to the 2,3,4-pentanetrione 3-phenylhydrazone (0.01
mole) in AcOH and refluxed for 1-3 hr. On cooling shiny crystals

(1) G.C. Gerritsen and W, E, Dulin, Diabetes, 14, 507 (1965).

(2) H. G. Garg and 8. 8, Joshi, J. Org. Chem., 26, 946 (1961).

(3) H, G. Garg, ibid., 26, 948 (1961).

(4) H. G. Garg, J. Indian Chem. Soc., 39, 563 (1962).

(6) H. G. Garg, ibid., 40, 135 (1963).

(6) Melting points were taken on a Kofler hot stage apparatus.

(7) A produet of British Drug House Ltd.

(8) H. G. Garg and 8. 8. Joshi, J. Indian Chem. Soc., 37, 626 (1960).
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RN=N(IT‘———%|‘,MC

N
Mo~ O N
NO.
NO,

No. R Mp, “( Color

| Phenyl 2549--260 Dark red

2 2-NO,Celly 216218 Dull red

3 3-NOLCeHy 236-257 Orange

4 3-ClCsH, 257 Dark red

5 4-CICsH, 254-255 Dark red

6 4-CH3CsHy 252 led

N 2-CH;0CsH, Above 300 Dark brown

N 3-CHOCH Above 300 Orange

iy L-CH3OCsH, 242243 Brown
! 2-CLTHLOCH 260--262 Purple

3-C1HOCH, 1530 Reddish yellow

12 4-C,H;0CH, 134135 leddish yellow
13 2,5-Cl,CsHy 215-214 Orange
14 2,5-(CHyCslly 2003 Yellowixh orange
15 25-(CH30RLCsHy  236-238 Brownish red
16 2,4-(0,N Uty 255257 Orange
17 2-Cl-4-0;N CeHj; 254255 Orange
IS 4-HyNSO,CeHy

+ Reference 8 and other references cited therein.
of the calculated values.

separated which were reerystallized cither [rom BtOIL DME
or DMF-EtOH. They were almost insoluble in HyO and soluble
in organic solvents.  The substituted pyrazoles which were pre-
pared are also summarized in Table 1.

Acknowledgments.-—~The authors wish to thank Professor
W. U. Malik, Head of the Chemistry Department, for providing
the necessary facilities for this work and the C.S.I.R., New Delhi
(India), for a junior research fellowship (held by P. P. 8.).

Potential Antidiabetics. 1I.
1-(2,4-Dinitrophenyl)-3-methyl-4-arylazo-2-
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In order to examine their hypoglycemic activity a series of
1-(2,4-dinitrophenyl)-3,5-dimethyl-4-arylazopyrazoles has been
reported in the previous communication.! The present report
concerns  the synthesis  of  1-(2,4-dinitrophenyl)-3-methyl-4-
arylazo-2-pyrazolin--ones.

1) H. G. Garg and P, P. Singh, /. Med. Chem., 11, 1103 (1968).

b AL compotnds were analyzed for Ny and the analviical vadues were within &0,
* As in footnote b, except for 1-6, 9, 17.

RNHN. . CICOCH; ),

frormula” Mp., ¢ Color Formnly

C L aNgOy DS RS Bright yvellow
needles

CaH N0, 173 Yellow plates

7 H1NO6 IBIK Golden vellow
plates

CirHCINGO, ST Reddish vellow
plates

CiHpCINGO, 120 Yellow needles

CrH N0y G- ¢ Yellow needlex

CHeH N 6O 135 Yellow needles Crat e NLOn

CioHps NG5 6 Reddish vellow CrHENLO;
needles

CrHeNe: o Yellow needles

CiallisNGO; 125 Bl'ighl‘ _\‘(’”H\\' CulliaNLO;
needlesx

Cral TN §Os 102 yellow CrsllaNO;

(TJ:JI});N&():. YIS Bl'iglll red (.‘[3[115‘.\'2()3
needles

Cys o CLIN GOy 120 Light vellow CullCLNLO,
necdles

15 104
F2R-129

ClsN,O,
CiaHNL Oy

Yellow needles

Golden vellow
needles

163 164 Yellow needles

IR0 Yellow plates

2005 Yellow plates

CralligNgy
CyoHsNgOs
NGOy ColhaNOs
CaH B CING O,
CH N O

Experimental Section®

Ethyl 2,3-dioxobutyrate 2-arylhydrazones were preparved by
coupling diazotized anilines with ethyl acetoacetate® by the
method of Garg® and are summarized in Table T on the following
page.

1-(2,4-Dinitrophenyl)-3-methyl-4-arylazo-2-pyrazolin-5-ones.
—Ethyl 2,3-dioxobutyrate 2-arylhydrazone (0.002 mol) was
dissolved in 20 ml of glacial AcOH. To it was added a hot satu-
rated solution of 2,4-dinitrophenylhydrazine (DNP) (0.004 mol)
in glacial AcOH fnearly 1 g of DNP in 15 ml of AcOH). The
contents were refluxed for 1 hr. On cooling, <hining crystals
separated out which were recrystallized either from DMFEF or
AcOH. These derivatives are insoluble in Hz0, soluble in C1CI,
and C;H;N, and sparingly soluble in KtOH, CgHs, AcOII.

These colored substances on treatment with H,O followed by
KOH solution give color changes. Similar results are obtained
with piperidine.

The substituted pyrazoles which were prepared are ulso
summarized in Table [ on the following page.
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12) Melting points are uncorrected.
{31 Commercially avaitable,
4y H. G. Garg, PL.1D. Thesis, University ol Agra, 1954



