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On the Reaction between Carboxylic Acid
Hydrazides and Urea

Sadayoshi WATANABE
Yoshiyuki TAXATA
Yoshio TAKAHATA

Abstract

The reaction between carboxylic acid hydrazides and urea were investigated.

C,~C,, fatty acid hydrazides, benzoic acid hydrazide, and isonicotinic acid hydrazide
were employed for the present study.

To mole of a carboxylic acid hydrazide was added 1~3 moles of urea and the
mixture was heated at 140~150°C, then condensation proceeded with evolution of am-
monia gas.

Recrystallization from ethanol or water, the reaction products were determined to
be the N-acylsemicarbazides by elementary analysis.

The process may be understood to follow the next formula:

RCONHNH, +H,NCONH, —» RCONHNHCONH, + NH,

By this reaction, the following new compounds were sythesized :

Compound m.p.
1-n-Hexanoylsemicarbazide 170°
1-n-Octanoylsemicarbazide 171°
1-n-Nonanoylsemicarbazide 165.5°
1-n-Decanoylsemicarbazide 169°
1-n-Undecanoylsemicarbazide 165°
1-n-Dodecanoylsemicarbazide 167°
1-n-Tetradecanoylsemicarbazide 161°
1-n-Hexadecanoylsemicarbazide 159°

1-n-Octadecanoylsemicarbazide 152°.
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RNH, +H,NCONH, -—> RNHCONH,-+NH,
2RNH,+H,NCONH, —» RNHCONHR +2NH,

R = Alkyl iz Aryl #)
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WargcpPliahs, MbHOBECET TV A0 AYy FOLEB TR NS
RCONHNH, +H,NCONH, —> RCONHNHCONH,

HNVEYBE Y Z Y FEREXTFMOISICHIRT 240061, AL FZvy P &
IRFETOLSE D T LI XD TRIRE S TWH O LEAHFHR S, LALES, Iv R vk
EFZ Yy FPERFBEOHINICH D TR EN TR NOT, THEBe Y Z oo FERE
o DEFTYHEROEFETEE LT, &
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I A v KB F oy FELT, #7 m vk CH(CH,),COOH, 77 Y v CH,-
(CH,),COOH, -7 » = v CH,(CH,),COOH, #7 Y v CH,(CH,),COOH, > 7% &
CH,(CH,),COOH, 5 ¥ y v# CH,(CH,),COOH, : ) 27 vE CH(CH,),COOH, <3 7
v i CH,(CH,),,COOH, =7 7Y v CH,(CH,),,COOH Dt 7 v v FICEWT, H&EEA
VEYBE ¥V FELTHEERRE V7 vy FICD0T, X, BEBHRAVE Ve ¥ T
Vy FELTAY=aF B FI Uy FEBNTRESEENV AR 2 NHMEERT 2580
SRR Lic, BB AV K YERE ¥ vy ¥ L EMICRFI~3 2 v BIATRAL, 1400~
WO ImBHBT 2L DYEBML T vy E=7 2T 5, I~4EMnRT I ETvE=

DFENRD, FISERWERGEL TBRORBEEG S A T VT~ 5 EEN LT
L7,

FZREMRE ¥ I vy FEREDDOERYIE mp. 222°(5H), 4V =2F B Fsv.y
FERED DS DAY mp 238 () T, KA I ANAY Y FEMAERERLE » 55
Fel-x v AN I HNMAY Yy PO mp. 220~222° RS A V=3 F v P PEVT Y
BELLER LAY =2aF 2 40w Ay FPmp. 242~243° (5 19) 1o —E L 7o

CTESHERBANS P F NI AVAY .y FOHBMIZEL —~5 Lk, HEOSEMS AV

VEEE YT vy FICERNTIR#E
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RCONHNH, + H,NCONH, —>» RCONHNHCONH, +-NH,

RFEGMSD EOBETCREMESMEIGZEZRTOT, O bR EYIEE L TH
HEBLOND, ERICIBE L F I vy FERFBEOHISOEEIC LR OUEEE BT
HanTsh, vIFAIMKE FF vy F RCONHNHCONHNHCOR & #fi5g 41548, &%
FHEBHITDT DI,

TFNZIANAY Y FOFREEL TR L ANAY 9 VETFMET BHEED, #
NEVEE ¥I vy PV T YEREFR S8 HEDY S8 E LM, ANKVEEEFI Vo ¥
FIRBEIMAT AR, VI VBTN YOI D IEMIEEREESLEL LB, s
BIHEEOT, 1-7F Ve ANVAYy FOFKEE LTHIHLE2 b0 L2505,

1k, COFRICEDTHELLAEMOPF TRO b ORISR OBOIHYHE TH 2,

Compouud m.p.
1-n-Hexanonylsemicarbazide 170°
1-n-Octanonylsemicarbazide 171°
1-n-Nonanonylsemicarbazide 165.5°
1-n-Decanonylsemicarbazide 169°
1-n-Undecanonylsemicarbazide 165°
1-n-Dodecanonylsemicarbazide 167°
1-n-Tetradecanonylsemicarbazide 161°
1-n-Hexadecanonylsemicarbazide 159°
1-n-Octadecanonylsemicarbazide 152°
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1-Benzoylsemicarbazide C.H,CONHNHCONH,
benzoic acid hydrazide 4 g, R#:3g, KbccEFaMry s aaicinh, 7V 2 vigdf
< 140~150° [cindid 3, AMEFELIE, 4RMNHT 2, 7Y E=TERELTISL,
ZFVE I EMA LR T A, PROAREMATHEML, Kotk ZROHG»OHMERT S
m.p. 222° (5 R) DG TH B, SCHEEIK D mup. 220~222°% o379 A 3 g,
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CHN,O, & LT HE
C 53, 62% H 5.06% N 23.45%
B 5200 mg CO, 10.230 mg H,O0 2240 mg C 53.69% H 482%
#ooH 1.935mg N, 0.406 cc (25.3°, 762 mm) N 23.60%

1-Isonicotinoylsemicarbazide N ¢>—-CONHNHCONH,

isonicotinic acid hydrazide 4g, K3 38g, KibccexrRBIF AWV, TYxY
VT 140~150° ic i B, ARMBRFE LK DO TH O ARMMEY 5, 7y E=T72REL
THFVERBMEAERT 5. AR2A TEML, KEL, #5Gho MK ZMER L THERT
%, m.p.238° (5rfif) DRETH 5, FHEEZ WL TS 2 5 0% 4%, B L ¢ mp. 238°
(G i) DREEREEIR LS, IEEE38g,

g a4
CHN,O, & L TOHIE
C 46.66% H 4.48% N 31.10%
2= ¥ 537 mg Co, 9.235 mg H,O0 2170 mg C 46.89% H 4.52%
= ok 1493 mg N, 0.535cc (25.2° 764 mm) N 31.11%

1-n-Hexanonylsemicarbazide CH,(CH,),CONHNHCONH,
caproic acid hydrazide 39 g, RFE27g, KbcchFABT 5 2zt vh, 140~150° 1
Y B, ARDPHEFEB LRI 5, 7 ryE=T AL THNEWRENLT 2, PEOKRE
MATIE L, WEWZRASE, GBS PEOKTHRKEL, 2G»oHEERT 5. #W
WA S T PR DICHT T 205, R L THEIIL THEEEHAL, THT 0%
H#Ha, mp l710° DR TH A, WEIL
TERDL, BEEVE MRS LIRSS T OERBICHET L-RIEGES L, #AE,

m.p.
1 @ H 170°
2 Y 154°
3 ” 152°
4 7 149°
5 7 147°
6 v 145°
7 ” 144°
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CHNO, & LT o#SHE
C 4854% H 8.73% N 24.26%

E-S A

#OF 4395 mg CO, 7870mg H,O0 3375 mg C 4837% H 859%
# O 1.991mg N, 0.407 cc (19.6°, 764 mm) N 23.63%

1-n-Octanoylsemicarbazide CH,(CH,), CONHNHCONH,
caprylic acid hydrazide® 3.2¢g, R#18g, KS5ccxmF BT 5 2aici i, 140~150°
Km%féoxﬁﬁ%%4%%m%?éoTV%:7%%ELTW$%@@m?%°9E@K
EWMATIRL, WEPERASE, WREBL, K WW7rva—rvdoEiERETH, #
U ROMEEYHZ R, mp. 17 0k THh 5, it 25g,
o % o4 b
CH,iN,O, & L T i
C 53.70% H 952% N 20.887%
ES S
OB 3645 mg, CO,7215mg  H,03.070mg C 54.02% H 9.42%
o 2275 mg N, 0.402cc (19.4° 770 mm) N 20612

1-n-Nonanoylsemicarbazide CH,(CH,), CONHNHCONH,
pelargonic acid hydrazide® 1.7g, R#HE L8 g #AMPFTE IRFIL,
i 140° i

FABT T AT
4BEHIINAT B, BRILCF Y E=T7 A2 REL, WROBICET 5, AREMAT
IR U B aE, AKEEL, W73~ O ERE LT, BlAEL oA E A R,
m.p. 1655° of% 5y, v 1.3 g,
— R L TR & i mop. 167°, 2 EE i id 153°, 3EE 1 151° AR,
P T
C,H,N,O, & LT3
C 55.79% H 98% N 19529
ES |
i 4495 mg  CO, 9235 mg HO 375mg C 5607% H 9.35%
s 8 1.840mg N, 0325cc (27.9° 767 mm) N 19.79%

1-n-Decanoylsemicarbazide CH,(CH,), CONHNHCONH,
capric acid hydrazide® 3.7g, RFE24g 2 AP TR IRFIL, 140~150° jo 4 i m s
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T 5, TYESTEREET L, KA T L, ¥ , RBEL, TNV~ 0D ERE
fhY A, mp.169° DRGE, MEN3 g
GO W
C, H;N,O, & L Toa#HE
C 5761% H 1011% N 1833%
E
#oOF 3845mg  CO, 8.09% mg H,O 3460mg C 5745% H 1007%
@ 2095mg N, 0322cc (19.7°, 769 mm) N 17.85%

1-n-Undecanoylsemicarbazide CH,(CH,), CONHNHCONH,
undecanoic acid hydrazide® 2g, R%25g 2 ek iR, 140~150° 1 4 mefinze
B WD IPNTOBH, BFEL TV 2 5 BItH—ICRET 5. A2ATHRL
R, ABRBHT VI~ ENRT A, mp. 165° Ofkf, E 1.5g,
E i
C,HN,0, & LT DF il
C 59.237% H 10.36% N 17.27%

it

7

= OBl

HoOR 3.745mg CO, 825mg H,0 3.415mg C 60.12% H 10.20%
i ¥ 2.660 mg N, 0.405cc (25.3° 764 mm) N 17.19%

1-n-Dodecanoylsemicarbazide CH,(CH,),, CONHNHCONH,
lauric acid hydrazide® 4g, R 25g% K R 140~150° 1 4 pefiinshs 2, Jamd
LT YE=7F%FAL, BICET 5, AEmA TR, WwHESE, AL, 7ra—n
L EREEL, BlELCDBOMRY R R <, mp 167 OfEg, i 3ge,
JC W AT
C,,H,N,O, & Lo
C 60.66% H 1057% N 16.33%
EE |
s @ 2936mg  CO,6505mg H,0 2870mg C 60469  H 10.94%
= B 287lmg N, 0410cc (25° 762mm) N 16.06%

1-n-Tetradecanoylsemicarbazide CH,(CH,),, CONHNHCONH,
myristic acid hydrazide 3.6 g, R¥2g % B ERML, 140° 1 4 KRy 5, ¥ I
SN ZOTHEIET S, BBREMATHEL, 8, Aok, Tra—~hoEikET
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%, m.p.161° OfEf, G 25 g,
PN
CsH, N0, & LT i HfHE
C 6312% H 1095% N 14.72%
%=
5 4365mg  CO, 10.135mg H,O 4205mg C 63.36% H 10.78%
gt g 3.036mg N, 0403cc (25.1°, 763mm) N 14.98%

1-n-Hexadecanoylsemicarbazide CH,(CH,),, CONHNHCONH,
palmitic acid hydrazide 4 g, JR# 2g % B CIRFL, 140° 1y 4 Befm#4 3, Vﬂ?}i%c;t
AR, BT O RRUREARY, WRAE AR L, W, Rk, wThROT
V=T 2EER LT, RSO FZ2 vy FPERET S, 7rva—wvip o BT 2
m.p. 159° OiEE, BiE2g,
BV S TN
C HNO, & LT O
C 65.13% H 11.25% N 13419
% B
( oo 4.080 mg CO, 9.730 mg H,O 4.065 mg C 65.08% H 11.15%
# ok 2.293mg N, 0257cc (19.7°, 7665 mm) N 13.02%

1-n-Octadecanoylsemicarbazide CH,(CH,),, CONHNHCONH,

stearic acid hydrazide 43 g, R 2542 7NV~ VTHRLTHPOAMTE CERL,
140~150° iz 4 BERTINET %, ARAE A ThoR, #BL, Ak, PROT VT~ T2 ERE
LTREIGDE FZ vy FEBREL, YUCT VI ~vip o BT 5, m.p. 152° Ok, I
25¢g,

oo oa A
CH,N,O, & L T o ¥l
C 66.81% H 1152% N 12.30%

# O 4100mg CO, 10070mg H,O 4160mg C 67.03% H 11.35%
sk 3132mg N, 0313cc (19.0° 766mm) N 11.60%
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ANWEYBE FI vy FEETVORRE HM0~10° TRIgsE 2 &, EELTL-7TF N
HNAYy FERRT 5 Ea2FEDT,
RCONHNH, +H,NCONH, — RCONHNHCONH,+NH,

COFFRRI-7F Ny sy FOFREBELTHALEBEI ODEEZ OGNS
R, COFHEICEOLEICTRDO L Co~Cyy T TOIEH R I-ZF L2 ARy F O
FHL 7.

FERL & ISR T 5 4 DORRE, WEOEEC L b il h 5D L EBE 0,
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