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Studies on Hydroxylamine Derivatives. V.» The Formation Reaction of
Bis(N-substituted-hydroxyamino)methane in the
Presence of »Formﬁldehyde”

v Masarcairo Masvr and Crino Yiyima
Faculty of Pharmaceutical Sciences, Osaka University™ '

(Recelved ]uly 1, 1968)

The optimum condition for the formation of bls(N——cyanomethy1~N—~hydroxyaxmno)
methane has been investigated. The reaction at —20 to —10°n weakly acidic media and

at the molar ratio of formaldehyde-hydroxylamine-hydrogen cyanide of 3:2:2 gave the
‘best yield. -

Products possessing an alkyl side-chain were sxmﬂarly obtamed from the reactlon of two
‘moles ‘'of 2-hydroxyamino-2-alkylacetonitrile with one mole of formaldehyde. The
reaction route was discussed to deduce the route g as being more likely on the basis of the
results obtained and from other observations. A
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Tasie I. Formation Conditions of ,Bis(N—cyanome‘thylhydrox:yaminb)metha,ﬁe“)

HCHO - = NH,0H.HCI NaCN . pH . Yield 11
: e k , ~ %)
4 1 EE | S3—11 " none
2 1 1 2.4 48
2 1 1 4.5 67
2 1 1. 8.4 ' 32
3 2 2 2.0 : 31
] 2 2 4.5 93
3 2 2 - 6.1 - 91
3 2 2 - >9 . . none
1 1 1 3—6 - 80
1 2 2 36 : -89
1 2 2 311 none

-V

cz) First to third columns indicate mole ratio.
" reaction at —20—~—10° and 48 hr

Table T icr b & 7»7 eF, eFm af»*/;»? IV, VT Vﬂ;f U Y ADRAK & & ORISER ORI X
5 11 DEE#ER L. - : L
eFrFYA7 3y, ¥7/EF Y ‘7A?\_XTL73<}L/A 7;»7 e FoEN 4 EEU Y AV icEE, pH 3—11
DEBREHTE 72 IL DERERD bR, £ i pH 9 Pl EOBARIEEIL TS0 CBEL £ —
AR ETR oo, Flok AT AT E FICRLe B nae/zw' v, v7 /{l:v“ by WA“‘@@%JVJJM_ A h 11
DERITED T, formamidoxime DHMHEEEE . ' .
‘ QMﬁl@ﬁﬁﬁLLtmbnwA7W¥b}3%&,tFE*VﬁTEV2%W,V7V&TFU7A2
- ALDOEET, FREREOFETTR) & b oo &b WEEIELR, IF 90% U EOIFINETH it
PH 9 DL DRIEMERE CIRBIE L2 — VR 270 D BRI BEEC & it o e SHURAERA) 1T 2k Uttt
KBTI B FEERBEE NS & LEERT2DTHA 5.9 —BET7 I vHHET 3 FRLAALLT
AT F k@ﬁf‘@%*’—\k\_&iﬁ;gﬁiﬁﬁﬁ‘%’c bBHLEh TV B, ;@%Amﬁ%ﬁﬂa@;wﬁu % ZEFAET
257—;) ‘ a
I LAAATAFEF é:@ﬁmm; I %f% 6%wi§‘ak_?l>1:\7‘_l ‘30\_ I ﬁ>?f5;%?u7:1<‘ﬁ®7ﬁ,&bhﬁ¥§
ST »TeDT, ﬁjﬁﬂ:‘t%é 9-hydroxyamino-2-alkylacetonitrile. (Rlzalkyl, Ry=H or alkyl) % P s CHE
ETTRo T2, '

‘ TJ;BLE 1L, Bis[N;(l—cyan'o)alkyl—Néhydrbxyamino]methanes

S ‘mp . : : _ ‘
R, Ry (°0 "E’%‘i Formula ~ ~  Caled.. Found - CD,COCD;)

(uncorr.’), c - N . c H N >CH, - >NOH ;

n-P, H 130—131 91  C,H,N,0, 5498 839 23.32 5498 8.16 23.22 6.13  2.06
i-P,  H 134135 82 C,H,N,0, 5498 8.39 23.32 5507 835 23.22 611 212

-~ Me  Me 119—120 93  .C.H,;N,0, 50.93 7.60 26.40 51.08 7.56 26.40 6.09  1.99
~(CHyp)e 141—141.5 65 c15H24N402j 61.62 8.27 19.16 61.71 8.24 19.29 »

Table II L/T?J: 50 —hydroxyam1ng—2—a1kylacetomtr11e 2 BALAALATAFEF 12L) @ETEIL
) bis[N=(1—cyano) alkyl—-N—hydroxyammo]metha,ne (J,j"F III. & j“ %) Z):il‘fl&$ oh B . Zlnner BIO

5) ERY I 11 oEHEEKERE, =0 pH zniéjﬁ*zah.wmm, ~/l/{l:@{l§!5r‘]0ijt2:73: 9, —Tﬁmm
U CIEENC RE £ — BT 5.
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Kliegel® % N—Qalkylhydroxylamine BLON, O—dialkylhydroxylamine LB T7T A5 e FPEORIGIR LD
I L AR HEASB LRS- L EELTE D, %1 N-alkylhydroxylamirie kv A7 A7 & Fisbif
WFA=t e vOREER IR DE?J‘E L, BIs b OFEEE T LTS, ¥ N, O-dialkylhydroxylamine
DRI\ ThH 1T L BT E BT B2, COBRTIIMEETH = /aﬁa#ﬁ:@ﬁﬂiﬂi DTV,
ZLT N 25 r—AfaREL, 20 N 2 Fe— kT I VEDOREICE b I & %E{u L 7o Bk Ak
Wi BT % & &AL b N-alkylthydroxylamine o N-x-w ~ABIRRIGECEA TV E S O LTRSS hS.
bbb BT 2 2 IR TE b » 223, —hydroxyammo—2—a1ky1aceton1’cr11e LN ATATE }~ L ORIG
BTN T2 = P rVBMERLTCWB Z &%, UV B, R=Fw7I74 - X DHERT S C L RNTE
Fo D = hr VERTS L3 AIMREIES L @%%@J#E%%ﬂfo hTH#b, Fle¥F REVATIVELT IV
X AR R & LCRISHC BT o ko DR b ORI A VWb Ch 5. Lichto T RIGHEHAICK
BERETHE= TR VIR FREVALT $ VHEHELE IR MEAMICHEL, % h 5 2R EHEBIRIC S
Fed, B a, b XEHTHZENTERLRS. Lo TIEEHELI=rr YD '[N-alkylidene—N—(lwyanO%
: :alkyl) N-oxide] & 2—hydroxyam1no—2——a.1kyla,cetomtr11e B = & J o~ Ak, 101 O EESCERCRIGXE,
FOREORT R EMINCHEE 7 = <+ 7 5 72 G GEEF L st FORLIS O RIGAERERED b high - .
F R HERR ORISR D b BIIL OV ST E e o fo, b ORBICHNS TS, = b ® YIEHLT
B FRFUAT I VORGSO X 5 Rl TCIRER Lt W 2 EARS Hichbd ©h 5. LBl o v
ﬁ%%ﬁﬂ’af:jﬁwﬂ@am‘:zﬁotﬁi FEB b DTREHESS LRI X 5%.%’%9&1/]\% W EEh, M% a TN
%:hz) diol ﬁ:zma IT 35\ 11T BERT S a%xz;mn%%“c@éé
, = B o
NMR O iz ~% v = v— H60 %Ly, CD,COCD, s TMS % pyifilils = L, WEH 10% T
Fif ot BEBEE Iv BR-HRF LYY A, IMBE—) YBF LYY a, BZY VBRI PYTABIOH
V=517 3y, NaOH # ALCHB L. RIEHEKO PH SRIEHOBERICO W THEENR HM-5A # pH
AR = HWTHIE L. ’ - : L
Bis(N-cyanomethyl-N-hydroxyamino)methane (II)- NH,OH-HCI 0.2 mole & HCHO O.'3 mole & % pH
B3—6 OREHEY 50 ml KEM L, K-NaCl THE L VHAL7wpi s NaCN 0.2 mole A E oM TH, ®
ML, —20——10° T 2 AEKE, FHT2AEREBEFRL, =&/ -4 X 0EHGLE. :
 Bis[N-(1-cyano)alkyl-N-hydroxyamino]methane (III) 2——Hydroxyam1no-—2-a,lkylaceton1trlle 0.02 mole &

"HCHO 0.01 mole % 40 ml k=57 — A & THEMBEFL, 30—40° THEHEBE, *ﬁtﬁ?é%ﬁm, BB Ik
%ﬁ%“‘ziﬁEf%f LBEEZR Y =F L =—~F 2 50ml T I &,

BE &b ’)k%&m%ﬁ‘ﬁ“‘zﬁ%éhtﬁﬁkﬁ%ﬁﬁ Mﬂ %fﬁ:t, NMR. @@H%%L%%htﬁ%*%ﬁ?
HECEHLET.

6) G. Zinner, W. Kliegel, Chem. Ber., 99, 895 (1966); G. Zmner W Khegel W. thter, Chem Ber 99,
1285 (1966) G. Zlnner W. Khegel Chem. Ber., 99, 2688 (1966). :
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