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ADAMANTYL CANDIDATE CLIEMOSTERILAN I's
X
D'reparation Yield
Nao. AN (R = 1-Adamanyl) ‘o M, ¢ Reervsin Solvent Yaormula Analyses
1 N(CHjy),-HC] « S 280 MeOIl CrallaN «
2 N(CH;)l- 7 ™ 302 dec MetOH CHy IN «
3 CONy RCOCI + NaNj 93 (8-68.5 dec Me,CO--1H.0 CnH:N;0 ¢, H, N
4  NHCON(CHy). ENCO + {CH;). NI 96 181182 Hexane-CsHj, Ci3H2.NO ¢, 1, N
5 NHCSN(CIH;). RNCS + (CHy)eNH LB 154156 EtOH C3Haa NS ¢, I, N, R
6 NHCONHNH. 10 + KOH 173174 Cyeclohexane-Cgll;  C H N30 ¢, H, N
7 NHCSNHNH, RNCS + N.H, 95 211212 EtOH-DME CpHigNAS C, 1, N, R
8 NHCONHN(CH,). BNCO + (CH;z)eNNH. 99 £35.5-156 IHexane CaHau N0 C 1L N
4 NHCSNHN(CH:), RNCS + (CH3)NNH, 79 191-191.5 Hexaue -CgsH, CrHpNS C, 1, N
10 NfiCONHNHCOQCﬂ‘L, 1\'NC() + H;NNHCO;C;I{G 80 152153 Hexane ‘EL(,)A(,‘ (‘141'1:3Na():1 (', “, N
11 NHCONHNH, RNCO + H,NNHCONH, ca. 90 230 AeOI CaHy NLO. ¢, 1L N
12 NHCO,C:H; RNCO + EtOH 96 9,304 Hexane CuHuNO, «
13 NHCSNHN=CHC, 7 + CH;CHO 73 200 dec MeOF Cr NS b
14 NHCINHN=C(CH,;). 7 + CH;COCH; St 200 dec MeO11 C NS ¢, H, N
15 .\'HCSNHN=CH—@ 7t 0 I o 85 1771775 MeOTl CellaNyOs O HL N, S
NHCSNHN O
16 T+ 69 217 der O CisHasNO ¢, 1, N

* Reference 3u.  * Reference 3.

(46.5 g, 929), mp 69° dec. Acidification of the NaHCO; ex-
tract gave 1.35 g (36%) of 1-adamantanecarboxylic acid, mp 177-
179° (lit.1o 181°),

Crystallization of 8 was effected by treating a Me,CO solution
with H,0 at room temperature until precipitation begai, then
chilling the niixture tn —20°. The white solid was collected and
dried, mp 69° dec.  An analytical sample (mp 68-68.5° dec) was
similarly obtained by preparing a concentrated pentane solition
at room temperuture, theu chilling to —20°.11

A portion of 3 (75 mg) was heated at reflux in CCly (7 ml) for 40
win, and the ir spectra of the starting and resulting solutions
were compured. Absorptious at 1710 aud 2130 em ™! (C==0 and
N;) had completely disappeared, and a strong band at 2250 em™!
(N=C==0) had appeuared. The solveut was stripped and 1-
adamantyl isocyanate was recovered ax a white solid that begun
to melt at ee. 140-150° (lit.? 143-145°) but then appareutly poly-
nerized.

1-Adamantyl Isocyanate. General Procedure.—-1n tle prepa-
ration of several of the isocyanate derivatives, the acyl azide was
not isolated, but rather the product from the acid chloride and
NaN; wus extracted into Cels, the extract was dried and then
refluxed 1 hr. Evaporation of CsHs yielded l1-adamantyl iso-
eyanate of good purity.!? Thus, 20 g of the acid chloride was
couverted into 17.1 g (96 9%,) of the isocyanate.

Ethyl 3-(1-Adamantylcarbamoyl)carbazate (10).—1-Adaman-
tyl isocyanate (8.85 g, 0.050 mol) and ethyl carbazate (5.20 g,
0.050 mol) were combined in THF (160 ml) and the solution was
stirred overnight at room temperature. Evaporation of the
solvent and recrystallization of the white solid residue from
hexane-LitOA ¢ provided 10 (11.23 g, 80¢7), mp 152-153°.

4-(1-Adamantyl)semicarbazide (6).—Ethyl 3-(1-adamautyl-
carbamoyl)earbazate (10, 11.23 g) was dissolved in abs EtOH
(150 ml) under N,. KOH (5 g) in H.O (50 ml) was added at
rooul temperature, whereupon a yellow color developed. The
solutinon was heated at reflux under N;; after ca. 1.5 hr the yellow

(10) H, Stetter, M. Scliwarz, and A. Hirschiliorn, Chem.. Ber., 92, 1629
{1950,

(11) Altheugl no probleins were encountered in handling 3, a sample thal
was stored ai rooin temperature for alout 1 year liad largely rearranged to the
Isoeyanace,

112) Because of thermal decomposition, tie purity judgnient waas baxed
on excellent yields in several subsequent reactions ratiier than on the melting
point.

color disappeared, and a colorless oil began to separate from the
solution.  Refluxing was coutinued an additional 0.5 hr, then
the mixture was poured into ice~water (300 g). The mixture was
stirred until the ice had melted, then the white solid 4-(1-ada-
mantyl)carbazide was collected and dried at reduced pressure
(6.32g, 769, 1np 173-180°). It could be purified by recrystalliza-
tinn (EtOH-H.0 or ¢y clohexane—CiHg), mip 173-174°.

4-(1-Adamantyl)thiosemicarbazones.——A typical example is the
preparation of 15. A solution of freshly distilled fucfural (3.0 g,
0.031 mol) in EtOH (6 ml) and AcOH (3 ml) was added tn a warin
suspensioll of 7 (3.0 g, 0.013 mol) in DMF (40 nl).  After the
addition of the uldehyde, 7 gradually dissolved. The solution was
warnled gently on a steain bath 15 min, then allowed to stand at
room temperature 16 hr. ;0 (300 nil) wns added, and the pale
vellow solid was collected and recrystallized from MeOH. Twp
crops (2.78 g, mp 176.5-177° and 0.55 g, mp 175-176°) repre-
sented an 859, yield of 2-furfuraldehvde 4-(I1-adamantyl-
thiosemicarbazone (15).

Potential Antidiabetics. V.
3,5-Dimethyl-4-arylazo-N'-carbamoyl-,
3-Methyvl-4-arvlazo-5-phenyl-N'-carbamoyl-, and
3,5-Dimethyl-4-arylazo-N'-hippurylpyrazoles
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Although 1-n-butyl-3-H-tolylsulfonyl)urea (tolbuta-
mide), 1-(4- chlorobenzenesulfonyl)-3 -7 - propylurea
(chlorpropamide), and a few others have proved to he
clinically uszeful oral antidiabetic agents, recent reports
deseribing the high rate of development of resistanecc
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TasrLe I
CHARACTERISTICS OF 3,5-DIMETHYL-4-ARYLAZO-N -CARBAMOYLPYRAZOLES (Ia)
Yield,

No. X %% Mp, °C Color® Formula Analyses
1 2NO, 55 204-205 RN C12H12N40s N
2 3-NO, 50 210 YO C12H12NeO; N
3 4-NQO, 63 180-182 ocC C1:H12Ne0s N
4 3-Cl 60 156-157 PeYN C1.H.1:CIN;O Cl
3 4-Cl 70 159-160 PeYN C;.H,CIN;O Cl
0 2-Me 63 143-144 YN C:HisN;0 N
7 4-Me 55 163-164 PeYN Ci:HisN:O N
S 2-0.\[6 45 153-154 YN CmHmNaOz N
9 3-OMe 50 141-142 PeYN CisHy5N:0, N

10 4-0O)Me 60 164 PeYN CiHiN;0: N
11 2-0Et 50 159 YN C1:HiyN;0, N
12 3-0OEt 45 134-135 YN CuHuN:O, N
1 4-OEt 65 163 Ye CiH1N:0: N
14 4-80,NH, 50 243-245 YN C2HuN4O,S N

15 2,6-Cl, 65 228-229 Y C1:HyCLN;0 Cl

16 2,-)-1\19-3 b5 201-202 PeYN C“HnN{,O N

17 2,5-(0Me). 50 116-118 BN CisHizN;0; N

18 2-Cl-6-1Me 60 188-189 (0] C1:H 1, CIN;O Cl

= B, brown; C, crystals; D, dark; G, golden; L, light; N, needles; O, orange; P, plates; Pe, pale; R, red; Ru, rust; S, specks;
Y, vellow.
TanLe 11
CHARACTERISTICS OF 3-METHYL-4-ARYLAZO-5-PHENYL-V -CARBAMOYLPYRAZOLES (Ib)
“ield

No. X } ‘jb , Mp, °C Color? Formula Analyses
1 2-NO0, 50 206-207 0 C12HuNOs N
2 3-NO, 55 185-187 Y Ci:HisNOs N
3 4-Cl 65 197-198 Y CiHuCIN;0 Cl
4 3-Me 60 177-178 LY CisHuN:0 N
51 4-Me 35 166-167 PeY CisHis N0 N
6 2-0.\[6 45 130-131 PeYN ClanNso-z N
7 3-OMe 50 125-126 Y CisHuN;0, N
8 4-OMe 60 175-176 Y C1sH1iN:0, N
9 4-OKEt 50 178-179 Y CisH1sN;0, N

10 4-80,NH, 55 245-246 0 CriHieNO5S N

11 2,5-Cl, 65 243-245 YO CHi:CLN;0 Cl

12 2,5-Me. 60 192-193 YN C1oHi1eN;0 N

¢ See footnote a of Table 1.
TasL 11T
CHARACTERISTICS OF 3,5)-DIMETHYL-4-ARYLAZO-N-HIPPURYLPYRAZOLES
Yield

No. X %% Mp, °C Color® Formula Analyses

1 Ph 65 133 GYN CaoHisN;0: N

2 2-NO; 60 265-267 dec OYP CaoH 15N, N

3 3-NO, 65 278-280 dec GP CaoHisNs04 N

4 4-NO, 60 278-280 dec DYS CaoHisNeOs N

5 4-Cl 70 209-210 Ru CaoH13CIN;O: Cl

6 2.3, Cl, 75 174-175 GY CaoHiCLN,0, C1

7 2,6-Cl-4NO, Ho 215-216 DBN CaoHi6Cl:N 6O, Cl

= See footiote a of Table 1.

to these! gave an incentive to search for new agents.?
Towards this end, we have synthesized three series of
pyrazole derivatives, namely, 3,5-dimethyl-4-arylazo-
Ni-carbamoyl- (Ia), 3-methyl-4-arviazo-5-phenyl-N!-
carbamoyl- (Ib), and 3,5-dimethyl-4-arylazo-N1-hip-
purylpyrazoles (Ic).

Precursors 2,3,4- pentanetrione 3 -arylhydrazones?

(1) D. E. Delawater and J. M. Moss, J. dmer. Med. Ass., 181, 89 (1962);
R. A. Camerini-Davalos and A. Marble, ibid., 181, 176 (1962). Editorial,
1id., 181, 131 (1962).

(2) H. G. Garg and P. P. Singh, J. Pharm. Sci., in press and ref cited
therein.

(3) H. G. Garg and P. P. Singlh, J. Med. Chem., 11, 1103 (1968).

N==N 1 | R 1la, R=R' =Me; R"=NH,
” I N-N I R=Me: R'=Ph; R”=N\H,
X | Ie, R=R'=Me; R”=-CH,;NHB:
R”CO

and 1-phenylbutane-1,2,3-trione 2-arylhydrazones® were
prepared bv the condensation of diazotized anilines
with 24-pentanedione and l-phenylbutane-1,3-dione,
respectivelv. Hippuryvl hvdrazide was synthesized

4) U, G. Garg and . I, Singl. J. Chem. Soc. €', 1141 (1969).
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by the conversion of hippuric aeid methyl ester into
the hvdrazide.”

The new pyrazoles (Iab,e) were prepared by using
the conditions for the preparation of N'-carbanmoyl-
3,5~diphenyvlpyrazoles carlier? and are listed in Tables
I, 11, and TI1.

Biological Results.—During o sereening study in
CF-1-8 mice (Carworth Farms, 25--30 g) at 1.5 mmol.
kg, compounds were administered as CMe-cellulose
suspension.  Controls received un equal volune of the
vehicle.  Blood saniples (0.05 ml), obtained from retro-
bulbar plexuses at 0.3 and 5 hr after dosing, were as-
sayed for blood glucose using the method of Hoff-
man® adopted for the technicon autoanalyzer. Cowm-
pounds of the series 3,5-dimethvi-Nl-carbamoyl-pyra-
zoles, namely, 4-phenylazo-, 4-(2-unitrophenylazo)-, 1-
(3-chlorophenyiazo)-, 4-(2,5-dimethylphenylazo), 4-(2-
methoxyphenylozo)~ and 4-(2,5-dichlorophenylazo)-.
and of the series 3-methyl-5-phenyl-N'- carbamoyl-
pyrazole, viz., 4-(2-nitrophenylazo)-~, 4-(4-sulfanilami-
dophenylazo)-, 4-(4-methoxyvphenylazo)- were essen-
tially inactive.”

Experimental Section

Melting points were deterimined on a Kofler hot-stage type
apparatus.  Where analyses are indicated only by symbols of
the elements, analytical results obtained for those elements were
within =£0.397 of the theoretical valuex.

3-Arylhydrazono-2,3,4-pentanetriones were obtained by the
method of Garg and Siugh.?

2-Arylhydrazono-1-phenyl-1,2,3-butanetriones were syuthesized
by the procedure of Garg and Singh.*

N1.Carbamoyl(hippuryl-3-methyl-5-methyl)phenyl-4-arylazo-
pyrazoles.—These were prepared by adoptiug the route of Garg
imd Singh? used for the preparation of 3,5-diphenyl congeners.
Characteristics of 3,5-dimethyl-4-arvlazo-N!-carbanioylpyrazolex
(Ia), 3-methyl-4-arylazo-5-phenyl-N!-carbamoylpyrazoles (Ib),
and 3,5-dimethyl-4-arvlazo-N1-hippurylpyrazoles (I¢) are given
in Tables I, IT, and III, respectively.

Q
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Insect Chemosterilants, IX.!
N-(Hydroxymethyl)-N,N",N", N’ N -penta-
methylphosphoric Trianiide
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Hexamethylphosphorie  trimunide (HEMPA) is
chiemosterilant of various vertebrate? and inverte-
brate® animals but its physiological effects and me-

(1) Previous paper in the series: LNV, Settepand, Jo 13 Siokes, winl AL I
Ihsikover. . Med, Chenc., 18,128 11970).

2y H.Jacksonand A. W. Cralyg, Nidure, 212, 85 (195H13),

13 A, 13, Borkovee, “lunzect Clremosterilanis,” Interseieure ablislwers,
New York, N Y., 1966, p 9Y.

N

taboliximn have been studied most extensively in the honse
flyv, Wusca domestica 1.4 Though HENMPA Tacks any
apparent alkvlating properties. its evtologieal effcets
in the reproduetive organs of flies ure similar to those
of nzividinyt alkviating agents.*®! The  prineipal
icetabolic pathway of HENDPA in honse flies is it
demethvintion to pentamethylphosphorie triamnide (1)
whieli 1= rapidly exereted.® The demethylation is
accomphished by mierosomal enzymes* but any further
demethylation of the pentamethyl componnd 1= so
<low that lower methylphosphorie triamides are never
isolated in =ubstantinl quantities.  Sinee the penta-
nmethyl componnd 1= almost without any sterilizing
activity in house flics, HENMDPA itself or its mterne-
diates during the first demethylation appear to be the
sterilizing agentx.  In the previonsly proposed degrada-
tion =chieme for HEMPA?® the formation of fornmalde-

/CH» (8] . . /CH.',OH -CHO
[(CH:3)2N]2PON\ —> [(CH,);N],PON. >
CH. “\CH,
HEMPA 2
[(CH4),N],PONHCH,
1

hvde was supported by experimental evidence but the
mtermediate hydroxymethyl compound (2) was never
isolated or synthesized. We have now prepared 2
by an exceedingly simple procedure, i.e., by treating
1 with aq CHyO at room temperature. The proper-
ties of 2 account for the difficulties connected with its
previously attempted isolation and synthesis. Al-
though 2 is stable at 25°, a rapid conversion of 2 into
3 occurs ut elevated temperatures,  However, aqueous

_CH,0H
2[(CH,),N],PON. —
\C 3

2

CH
[(CHQ.,,N]ZPON\/ \/NPO[N(CH;I)»;]»: + HO + CHO
CH, CH,

3

solutions of 2 decompose slowly to 1 even at room tem-
perature. The condensation product 3 is thermally
more stable than 2 but on glpe it decomposes to 1.
Consequently, glpe analyses of solutions containing
1.2, 3, or their mixtures vield only peaks corresponding
to 1.

Beenuse hexamethylphosphorothiole triamde,® the
sulfur analog of HENPA, closely resenmibles the latter
in its sterilizing effect we attempted to prepare the
corresponding hvdroxymethyl compound by a reaction
of pentamethylphosphorothioic triamide (4) with for-
maldehyde. However, the only product that could
be isolated from this reaction was the bridged com-
pound 5.

1) (a) P. B. Morgan, Ana. Entomol, Sec. Amer., 60, 812 (1167 1l
13. Rezdbovd, Acta Entomol. Bohemoslor., 85, 331 (1968); 1»1 8. (', Chany.
1. 11, Terry. €. W, Wands, and AL B, Botkovee, J. Eeon, Entomdl., 80, 1621
Y1457 LD S Akov, 1L Oliver, ol AL 1, Bofkovee, Life Sei., T (1D, 1207
11468},

(5) ') 1L Terry and AL 1% Rorkovee, J. Med. Chem., 11,938 11968,

16) P, H. Terry and A, 15 Dotkovee, ihid., 10, 118 (1967).



