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Synthesis of N-Phenylalkanehydrazonoyl Chlorides
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N-Phenylalkanehydrazonoyl chlorides (5), hitherto unknown, were synthesized from the
corresponding arylhydrazides of aliphatic carboxylic acids (1) with triphenylphosphine-carbon
tetrachloride in good yields.
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In the course of investigations on the chemistry of imidoyl chlorides, a simple and con-
venient method for the synthesis of N-phenylalkanehydrazonoyl chlorides (5) was requir-
ed. N-Arylarenecarbohydrazonoyl chlorides (4) were prepared easily from arylhydrazides
of aromatic carboxylic acid (2) by the usual methods; however, N-arylalkanehydrazonoyl
chlorides (3) have been prepared only in the case of the arylhydrazides of aliphatic acids (1)
containing electron-withdrawing substituents such as a nitro group in the arene ring.? As
no report has appeared on the synthesis of 5 bearing no substituents on the phenyl ring, we
searched for a facile synthetic method for 5. Attempted synthesis of 5 by using usual
chlorination reagents, such as phosphoryl chloride,? phosphoryl chloride—pyridine,!’ phos-
phorus pentachloride,® or thionyl chloride? was unsuccessful. In the case of phosphoryl
chloride—pyridine employed at room temperature for 6.5 h, the desired chloro compound was
obtained in low yield (about 209() by the direct and rapid silica gel column chromatography
of the reaction mixture, as the chloro compound was labile in the usual work-up. In other
cases, the reaction did not proceed at low temperature, while at elevated temperature the
starting material was decomposed to several compounds, none of which corresponded to the
desired chloro compound. Finally we applied the triphenylphosphine—carbon tetrachloride
system,”>* which was used earlier for the synthesis of N-arylbenzenecarbohydrazonoyl

o
cl cl OCH
RCONHNHAT RC=NNHATr ' RC=NNHC,H, RC=NNHC,H,
1: R=alkyl 3: R=alkyl 5. R=alkyl 6
2: R=aryl 4: R=aryl
R
RCONHN(CHO)C,H,
2 CaHy 7: R=alkyl
b C,H,CH,CH,
c C,H,CH=CH
d CH;,(CH,),

Chart 1
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TABLE 1. Preparation of Compounds §

Compd. Ratio of  Ratio of ' g tion Yield mp IR '"H-NMR (CDCl;) Formula
No, PRhy/L CCLL iy ) (O v (em™?) 3 (ppm) MS (m/z,
: (mol) (mol) o max PP M*, M* +2)
5a 1.25 1.25 12 8  Oil 3290, 1600, 125 (t, 3H, J=THz), C,H,CIN,
1500 2.62 (g, 2H, J=THz), (182, 184)
6.56—7.35 (m, SH),
7.5 (brs, 1H)
5h 1.25 1.25 12 92 Oil 3340, 1600, 2.57—3.27 (m, 4H),  C;sH;sCIN,
1500 6.57—7.87 (m, 11H) (258, 260)
5c 2 12 2 68 150—152 3320, 1600, 6.73—7.60 (m, 12H),  C,sH,,CIN,
1500 7.93 (brs, 1H) (256, 258)
5d 1.5 5 2 84  Oil 3350, 1600, 0.63—2.05 (m, 13H), CH,,CIN,
1505 259 (t, 2H, J=THz), (252, 254)
6.63—7.03 (m, SH),
7.65 (brs, 1H)
@) KBr.

TasLe II. Preparation of Compounds 7

Analysis (%)

Compd.  Reaction Yield mp (*C) Calcd (Found)
. Recrystn. Formula
No. time (h) ) solvent®
C H N

7a 0.25 84 66—67 C,oH;,N,0, 6249 629 1475
A (62.57 6.41 14.67)

) 1 98 128—129 C,6H,6N,0, 7162  6.01 10.44
A (71.42 598 10.17)

Te 12 69 145—146 C,sH.N,0, 7217 530 10.52
A (72.07 5.10 10.49)

7d 2 84 56—57 C,sH,,N,0, 68.67 8.45 10.68
B (68.58 8.74 10.54)

a) A, chloroform-hexane; B, ether—pet. ether.

chlorides,® to the synthesis of 5 in satisfactory yields. The products 5 could be purified by
silica gel column chromatography and are stable for a few hours, as the neat liquid at room
temperature. For the preparation of analytically pure samples, compounds 5 were converted
to 7 with ammonium formate in methanol in good yields. The reaction is thought to take place
through the intermediate 6 followed by O—N migration of the formyl group.® The products
7 were identified by microanalysis and by mixed melting point measurement with authentic
samples prepared by the formylation of 1 (Ar=CH;) with acetic formic anhydride.”-
Compounds 5 may be utilized for the synthesis of nitrogen-containing heterocyclic compounds
by 1,3-dipolar cycloaddition with dipolarophiles,?” and also after dechlorination for the
synthesis of indole compounds by the Fischer indolization, because these compounds S are
structurally related to aldehyde hydrazones.

Experimental

Melting points were determined on Yanaco micro melting point apparatus and are uncorrected. Mass spectra
(MS) were measured with a JEOL DX-300 mass spectrometer. Proton nuclear magnetic resonance (*H-NMR) spec-
tra were measured with a JEOL JNM-PMXG60SI spectrometer using tetramethylsilane as an internal standard. In-
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frared (IR) spectra were measured with a JASCO IR810 spectrometer.

Alkanehydrazonoyl Chlorides (Sa—d); Typical Procedure——Freshly distilled carbon tetrachloride (0.3 ml,
3.05mmol) was added to a suspension of N-phenyl-N’-propionoylhydrazine (1a) (400mg, 2.44mmol) and tri-
phenylphosphine (800 mg, 3.05mmol) in dry acetonitrile (3 ml) with stirring at room temperature. The reaction
mixture was stirred overnight. The solvent was evaporated in vacuo and the residue was chromatographed on silica
gel using benzene—hexane (1:1) as an eluent to give N-phenylpropanehydrazonoyl chloride (5a) (303 mg, 68.0%).

Formylhydrazines (7a—d); Typical Procedure Ammonium formate (523 mg, 8.30mmol) was added to a
solution of N-phenylpropanehydrazonoyl chloride (5a) (303 mg, 1.66 mmol) in absolute methanol (3 ml) at room
temperature. The mixture was stirred for 30 min, then the solvent was evaporated off in vacuo. The residue was
dissolved in ethyl acetate (25ml), and the solution was washed with water (20 ml), dried with sodium sulfate and
concentrated. The crude product was chromatographed on silica gel using benzene-ethyl acetate (2:1) as an eluent to
give 1-formyl-1-phenyl-2-propionylhydrazine (7a) (268 mg, 84.0%).
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