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SOLID NaOH/KzCO3 ~ A NEW HIGHLY LFFECTIVE BASE ¥OR PHASE-TRANSFER CATALYSED
N-ALXYLATION OF DIPHENYLPHOSPHINIC HYDRAZIDE
B.Miotkowska and A.Zwierzak *
Institute of Organic Chemistry, Technical University,
Zwirki 36, PL-90-924 Lodz, Poland.

In view of the strongly electron-withdrawing property of the phosphoryl
group, attempted N-alkylation of some diphenylphosphinic hydrazides was
unsuccessful under conventional conditions . Recently, a number of various
N-alkylated amides and hydrazides have been, however, successfully prepared by
using PTC techniquez.

We have found that diphenylphosphinic hydrazide 1 3 cannot be efficiently
and regioselectively monoalkylated under conventional PTC conditions, Such
reaction can be, however, carried out easily when 50% aqueous NaOH solution is
replaged by solid, powdered NaOH/K2003 mixture, High efficiency of this base
in solid-liquid PTC alkylation is propably attributed to the limited amount of
water in the system which strongly enhances the reaction rate by effective
solvation control. The specific role of potassium carbonate is not quite clear.
Zvidently it prevents aggregation of sodium hydroxide particles in the presence
of water formed by deprotonation of 1 ; it can also possibly act as a mild

base under reaction conditions4.
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Table 1

Yo, AT

N-gubstituted diphenylphosphinic hydrazides 2 and monoalkylhydrazine
dihydrochlorides 4.

R Yield % & . mep. °C Yield % m.p. °C
CHy 27 /56/2 174-176 - -
C ol 96% 164~165 99 145-147
n-C H, 93 115-116 82 129-131/dec./
1-C4H, 46 /40/2 133-135 99 70-79 /dec./
n-C,Hy 91 100~101 97 97~110/dec./
1-C4Hg 87 135-137 e -
sec-C4H9 42/35/§ 127-130 e -
CH,=CH-CH, 88 121-122 96 128-130/dec./
CH=C-CH, 61 134-138 - -
PhCH, 94 176-177 135-141/dec./

a

fo

Yield of recovered 1 given in parenthesis, 2 In chlorobenzene at 90~100°C
Yield - 506 /41% recovery of 1/ in the presence of benzyltriethylammonium

chloride and 70% in the presence of tetra-n-butylammonium chloride,

{7

fo

1.5 mole of RX per 1 mole of 1 added over a period of 2h, 20 mol $
catalyst.

Deprotection followed by elimination affording hydrazine hydrochloride,
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N~-Alkyl diphenylphosphinic hydrazides 2 /Table 1/ were obtained when a
small excess of the corresponding alkyl bromide /0.022 mole/ was added slowly
/1.5n - 2h/ to the mixture of 1 /0,02 mole/, finely powdered NaOH /0,08 mole/,
and potasium carbonate /0.03 mole/ suspended in boiling benzene /60 ml/. The
reaction proceeded even without a catalyst /22% yield of 2, R = Et, after 2n/
but was strongly accelerated in the presence of 10 mol /% of tetraalkylammonium
salts, especially tetra-n-butylammonium hydrogen sulphate /TBAH/, It confirms
the essential role of transferring into the organic phase the anion of 1
which is probably initially formed at the solid-liquid interface, To isolate
the alkylation product 2 the reaction mixture was filtered, the solid
precipitate dissolved in water /50 ml/, and the solution extracted with
methylene chloride /3 x 30 ml/. Un evaporation of the extracts combined with
the filtrate crude 2 were obtained. All samples of 2, when recrystallized from
tenzene, gave correct elemental analyses, IR and M0 spectra /Table 2/, The
structure of 2 /R = Et/ was additionally confirmed by condensation with
benzaldehyde affording N-benzylidene derivative /m.p. 104-105°, yield - 97%4/.

A majority of N-alkyl diphenylphosphinic hydrazides 2 could be easily
and almost quantitatively deprotected by refluxing with 15% hydrochloric
acid for 5h. Separation of the insoluble 3 by filtration and evaporation of
the filtrate followed by drying the residue in vacuo over PZOS gave
monoalkylhydrazine dihydrochloride 4 as crystaline, strongly hygroscopic solid.
The structures of 4 which were contaminated with monohydrochlorides and could
not be satisfactority analyzed, were confirmed by MS, IR and TH-NMR
spectroscopy.

The alkylation - deprotection two-step sequence offers a new approach to
the synthesis of pure monoalkylhydrazines, free from contamination by
polyalkylated materials,

REFERENCES

1+ RJ W, Cremiyn and D,H, Wakeford, Lopics in Phosphorus Chemistry, vol. 8,
M,Grayson and E,J.Griffiths, Eds,, Wiley-Interscience, New York, 1976,p.13.

2. D.Reuschling, H.Pietsch and 4,Linkies, Tetrahedron Lett,, 615 /1978/;
A.Zwierzak and J.Podstawczylriska, Angew,Chem,, 89, 746 /1977/;
A.Zwierzak and J,Brylikowska-Piotrowicz, ibid., 16, 107 /1977/;
S.Cacchi, F, 1a Torre and D.Misiti, Synthesis, 301 /1977/; R.Brehme, ibid.,
113 /1976/; D.landini and F.Rolla, ibid., 389 /1976/.

3. E.,Steininger, Monatsh., 97, 383 /1966/.
4, D.A,White, Synth. Comm., 7, 559 /1977/ and references cited therein.

(Received in UK 18 September 1978)



No. 47

4734

°/ay'u/0L g=LL L/HLL
‘m/qcL=02° LY met0 c=pf/C2 v /HE "8 aq /LI ¢C

*/mbtéw/Lo%e
~GL°Ls H9'B/09° L~c2* ) t/m20*e=p* G L=r* *PD/
oL vt/Hg! *meaa/Lscg t/HL ‘0f2=pta asTR/0C¢2
*/HY ‘w/G0°8

~GL°L t/H9*w/LG L-G¢c L $/HLim /2L 9-LG%S S 2
‘m/LE*G=0L°SY /HE 2 9=pt /L9 Ct /HRt *a0aq /0¢ ¢
*/BYR/20°8-0L° LY /H9tW/CG L~GC LY fHE
¢es°q/L0°¢ $/H1L ‘w/0G°¢-L8°2 {/Hew/Lg -Gz L
t/Hct 6o 9=pt *2°38TR/LL"L t/HCS0°L=rt4°38TD/L8°0
*/HY*®m/08° L=-GL° LY /m9fm/
06°L~-Ge LY M2 *8°aq/0¢°¢ $/m2 C0°G=p*0°L=p

‘epp/og et /mLCu/oh z-29°L $/H9*S*9=r*D/L8°0
*/HY *W/20°8~GL L $/HI'm/OG L-1C°L

$/H2¢ *8°Xq/6¢°¢ $/HS G 9=p **b°38TP/00°¢C
t/my'w/ig°1-10°tL $HE *go9=p ¢°3°38TD/18°0
o\mm.v

‘w/zo g~2L Lt Motw/0G  L~1C°L Y HL **8°xq/
ZL°c t/HItm/06°e~-Lee ¢/ ‘Lo9=p ‘p/GLL
*/ab ‘w/G0°8=-GL°L t/HY ‘W/9G°L-LC*L

$/H2 *°e*Iq/6c°¢ $/Hz ‘0°L=p ¢°*b*18TD/00°¢
$/52 ‘0°L=pr ‘°xe8/G9°L tHC *0°L=r‘1/G8°0

*/av‘u/L0°8-CL LY /HI* W/ /29 L-Gc L Y /metecaq/
sv°c t/H2t0°L=pr ‘*3D/g0°C t/uCt0°L=ria/gLoL

Jaytw/z0°8-6L°L t/H9'w/
LG°Ll-Lg°L $/H2* *8°2q/02°¢ t/HC 0 LLI=p*D /5842

*J0=24/061 1% /5D 4/09¥14SaYL * /CHN Y
62914 /H0 /0262 ¢ /HR4/002¢4 02554 02TE

* /0=L&/G611
£ /H0 £/06¥ 1 /CHN /0591 /0=06/0212
/H0 £/0982°0662 ¢ /HNA/002c02cclOvbe

* /0= &/

06114 /H0 £/08YLE/CuN /0291 ¢/0=0 K/0V9L
£ /410 4/0982° 02624 /N ¢/002¢ 0254 02 ¢

* /9=d//08L1L

‘0221 M0 p/oecLlqarLtasl /CHN £/029L
t/Ho&/0882f0L62 $/HNA/00ZCiOVECi 0TS

* /0= £/SLLLYO6LL

¢/HO pre9cLtoBcLicovLioarL /“HN /8191
t/H0d/0L82t 0662 ¢ /HN 4/002c0ccctoehe
*/o=1&/0LLL

‘0611 $/HDP/OVEL%09EL OLYLéSaYL PN Y
S191% /Ho/0L82 06628 /HN &/0025° OVES! OFPE

°/o=14/0811°0221
f /00 £/0LEL06CL 09 L 0Byl ¢ /“HNF/0E91
/B0 4/0882°0¢62%0862 & /BN #/002C0Pestozhe

*/g=at/
cLirtooet t/mDp/aeciioLyLicerL /CHR Y/
02914 /H04/0882° 0562 % /HN &/0025  OPLc oL he

*/gad/
SLit‘oozt t/HD Qossiéogviiosyl /“HN Y
02914 MH0 &/oLs20v6240L6S §/ XQHN {/0vE

* /0=24/061 1% /0D /00% L4067 L ¢ /CHRP/OVIL
$ /HD £/0582°0V6240862 ¢ /HN&/0025¢0vec0Gve

%goug

Cro~0=Ho

%ro~H0="uo
67500
6a¥o-1
bg¥o-u
Lyfo-t
Lty

Sx%o
)

/1000/ 25 uy p ‘mid up ¢ WREH,

VL n.74 [ T xew ¢ y1

Z sepigeapdy otupydsoudrduweqdtp TATe~N JO ®3®P YT puw WE-H,

2 81qey




