
R I N G - C H A I N  T A U T O M E R I S M  O F  S U B S T I T U T E D  H Y D R A Z O N E S  

VI I . *  SUBSTITUTED 4 - t e r t -BUTYLPERHYDRO-  1, 3,4-OXADIA ZINES 

A.  A.  P o t e k h i n  a n d  E .  A.  B o g a n ' k o v a  UDC 547.879 : 541.62 

The reac t ion  of /3 - (N- te r t -bu ty lhydraz ino)a lcohols  with acetone and acetaldehyde leads to 
the fo rmat ion  of 4 - t e r t - b u t y l p e r h y d r o - l , 3 , 4 - o x a d i a z i n e s .  The t au tomer ic  equi l ibr ium be-  
tween the l a t t e r  and the cor responding  N- ter t -buty l -N-( /3-hydroxyalkyl )hydrazones  is d is -  
p laced s t rongly  in the di rect ion of the cycl ic  fo rm.  The PMR spec t r a  of the ma jo r i ty  of the 
perhydrooxadiaz ines  obtained show that they exis t  in the cha i r  conformat ion  with p rac t i ca l ly  
no deformat ion  i n the  N - C - C - O  region.  However,  for  the 2 ,2 ,6 ,6- te t ramethyl  der ivat ive  
two nonchai r  (probably twist) conformat ions  a re  p r e f e r r e d .  

The posi t ion of the equi l ibr ium in the t au tomer ic  s y s t e m  fo rmed  by an N-a lkyl -N-( f l -hydroxyalkyl ) -  
hydrazone and the cor responding  4 -a lky lpe rhyd ro - l , 3 ,4 -oxad iaz ine  depends fundamental ly on the s t ruc tu re  
of the alkyl rad ica l  [2]. Since the t e r t -bu ty l  group, which has a high spat ial  demand, may exe r t  a g rea t  
influence on the re la t ive  s tabi l i t ies  of the chain and cycl ic  fo rms ,  it appeared  of definite in te res t  to study 
the products  of the condensat ion of carbonyl  compounds with p-  (N- te r t -buty lhydraz ino) -subs t i tu ted  alcohols.  

The initial hydrazino alcohols (VII-IX) were  obtained by the usual method of synthesizing u n s y m m e t -  
r ica l ly  disubst i tuted hydrazines :  n i t rosa t ion  of the amino alcohols  (I-HI) with the subsequent  reduction of 
the n i t ro samines  (W-VI) with zinc a m a l g a m  in hydrochlor ic  acid. The reac t ion  of acetaldehyde and acetone 
with the hydrazino alcohols (VII-IX) takes  place with somewhat  g r e a t e r  difficulty than wlth the homologs 
having s m a l l e r  alkyl groups on the n i t rogen atom, leading to the condensat ion products  (X-XV) (Table 1). 

t 'C41IoNH2 + " ~ I -C4H �NHCH2- -1~ - -R"  ~ t - C ,  HoNCI t~ - -C . - -R -  

OH NO OH 

I-Ill  IY-Vl 

R' C4H~ 

- -  ~ - - C = N - - N - - C H 2 - - C - - R "  = R R" 

NH 2 OH C H 3 /  OIH CH 3 ~ ' 

VII-IX XA-XVA XB-xVB 

I, IV, VII R ' = R " = H "  II, V, VIII  R ' = H ,  R"=CH3; III, VI, IX I~ '=R"=CH3 
X I~=R'=R"=H; XI R=CH3, R'=R'=H; XII R=R'=H, R'=CH3; XIII R=R'=CH3, 

R"=H; XIV R=H. R'=R'=CH3; XV R=R'=R'=CH3 

As in the ma jo r i ty  of preceding  ea se s  [1-3], all the f resh ly  p r epa red  compounds had the cyclic  s t r u c -  
ture  B, as was shown by means  of r e f r a e t o m e t r y  (Table 1) and also by IR and PMR spec t roscopy .  The i r  
IR s p e c t r a  lacked the vC= N band (1600-1700 cm -1) and showed a compara t ive ly  na r row VN_ H band (3160- 
3180 cm -~) of med ium intensity.  

The PMR s pec t r a  of compounds (X-XV) (Table 2) are  s i m i l a r  to the spec t r a  of the p e r h y d r o - l , 3 , 4 -  
oxadiazines descr ibed  prev ious ly  [1-3]. In the f i r s t  place they p e r m i t  the conclusion that in the major i ty  
of cases  the p r e f e r r e d  conformat ion  of the perhydrooxadiaz ine  ring is the cha i r  conformat ion.  Thus, in 
the spec t rum of the 2 ,6-dimethyl  der iva t ive  (XIIB) the values  of the vicinal constants  of J5a~a= 10.0 Hz and 

* F o r  Communicat ion VI, see [1]. 
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Jhe~e = 2.7 Hz show the axial a r r a n g e m e n t  of the 6-H pro ton  and, 
consequently,  the equator ia l  a r r a n g e m e n t  of the 6-CH~ group. On 
the other  hand, the protons of the methyl  groups resonate  in the 
compara t ive ly  high-field region (Table 2), which is also c h a r a c t e r -  
is t ic  of equator ia l  groupings [1, 2]. Compound {XIIB) the re fo re  
has the cis  configurat ion with the diequator ia l  posi t ion of the 2- 
and 6-CH 3 subst i tuents  (XVI). The t rans  i s o m e r  which, as might  
be expected,  should exis t  in the f o r m  of a mixture  of the con- 
f o r m e r s  (XVII) ~ (XVIII) was not detected in the condensat ion 
product  (XIIB). 

XVI XVII XVll l  

The c i s -d iequa tor ia l  s t ruc tu re  (XVI) is also conf i rmed by a 
compar i son  of the spec t rum of (XIIB) with the spec t ra  of the 2,2,6- 
and 2 ,6 ,6- t r imethyl  de r iva t ives  (XIIIB and XIVB, respec t ive ly) .  
F o r  both the l a t t e r  compounds only the conformat ion  with the equa-  
tor ia l  6- or  2-methyl  group {XIX snd XX, respect ive ly)  is accep t -  
able. A compar i son  of the chemical  shifts of the methyl  groups in 
the spect ra  of the perhydrooxadiaz ines  (XIIB-XIVB) (Table 2) 
leads to the unambiguous conclusion that the signal of an axial 
substi tuent  is found in a weaker  field than that of an equator ia l  
substituent,  and the signal of a substi tuent  in posit ion 2 is i nweake r  
field than that of a substi tuent in posi t ion 6 (when they have the 
same orientation).  F u r t h e r m o r e ,  it can be seen f r o m  the c o m p a r -  
ison of the spec t r a  of compounds (XIIB) and (XIIIB) that  the in t ro-  
duction of an axial methyl  group into posi t ion 2 does not lead to 
any apprec iable  change in the vicinal  constant  J56 whatever  and, 
consequently,  s ca rce ly  changes the geomet ry  of t he -CH2CH (R)O -  
f ragment .  

(~N"~,lCU~)3 C~~"C(C.313 
XlX XX 

The p a r a m e t e r s  of the PMR spec t rum of 4 - t e r t - b u t y l - 2 -  
me thy lpe rhydro - l , 3 ,4 -oxad iaz ine  (XB) were  es tab l i shed  by using 
double resonance  ("decoupling" with the axial  and equator ia l  5-H 
protons) .  The axial protons in posi t ions  5 and 6 of compound (XB) 
are  shielded more  s trongly than the cor responding  equator ia l  
protons  (Table 2). However,  the d i f ferences  in the shifts A65eha 
and A56e6a [for (XB) 0.5 and 0.05 ppm, respect ive ly]  depend fun- 
damental ly  on the s t ruc ture  of the subst i tuents  in the ring, in the 
genera l  ease .  According to the informat ion  avai lable to us, the 
2,4-dimethyl  and 2(4)-e thyI-4(2)-methyl  der iva t ives  show an in- 
ve r s ion  of the shifts of the 6-H protons  A 5 6e6a approximate ly  
--0.05 ppm), which may be connected with the inc rease  in the p ro -  
por t ion of the 2- or  4-axia l ly  substi tuted c o n f o r m e r s  in these 
cases .  The hypothesis  of the deshielding of the axial 6-H proton 
by the syn-axia l  2-CH 3 group is conf i rmed by a cons idera t ion  of 
the spec t r a  of the 2 ,2-dimethyl  der iva t ives  (XIB) and (XIIIB): for  
(XIB), A56eGa=--0.3 ppm (see below), and in (XIIIB) the 6-H s ig-  
nal is shifted downfield by 0.2 ppm as compared  with the 2-mono-  
methyl  der ivat ive(XIIB) .  A p a r t i c u l a r l y  la rge  influence on the dif- 
ference  A55eha is exer ted  by the neighboring equator ia l  group: 
thus,  when an equator ia l  6-CH 3 group is p r e sen t  [compounds (XIIB) 
and (XIIIB)], 65eha r i s e s  to 1-1.2 ppm. 
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TABLE 2. PMR Spectra of the Perhydrooxadiazines  (XB-XVB) a 

~ o m -  
~ound R R' 

XB H H 

XIB b CHs H 
XIIB H CH3 

XIII B,CHs CH~ 
! 

XIVI3 ~H3 CH3 

XV Be CHa 

R" 

H 

H 
H 

H 

CH3 

CH3 

Chemical shifts, 5, ppm (J, Hz) 

t 
1,10d !4,32m I 1,89d 0 988 

(6,0) (12,0) ] 

1,27s 1 1,958 ,0,97s 
1,12d 431m~17c1008 

(6,3) (11,0) ' 

l 
5-H a 5-H e 6-Ru a 6-R' e 

2,27 m 2,73 m 3,72 m 3,78 m 
(orsase = --  10,9, /Sase=3,4,  ]5a6a = 10,4, 
]Se6a =3,0 ,  ]Se6e = 1,6, 16a6e = -- 10,7) 

2,49 m t 3,75 m 

1,73dd I 2,78dd I 3,68m ] 1,06d 
( I s a se=- -10 ,6 ,  15a6a=10,0, 15e6a=2,7, 

1,178'  1,378 i 1,87s 0,988 1 ~ - ~ , 6 - c ~ = 6 , 8 )  1,63dd [ 2,82dd ] 3,88m ] 0,98 d 
I ! ' [ ( ] sa se=- -10 ,5 ,  ] sa6a=10,3 ,  ]se6a=2,8,  

16-~,  S.C~ =6 ,3 )  I | d' 
!4,47m 1.56d 0,99 s 1,83 dd 12,63 dd 1,25 s I 1,06 s 

(6,2) (10,5) i I (--10,6) J 
1,28s 11,73s 1,038 i 2,20 s 1,17s 

a) Abbreviat ions:  s - singlet; d - doublet; d d -  doublet of doublets; 
m - multiplet, b) In the spec t rum of the equil ibrium mixtures,  weak 
signals of the hydrazone (XIA) are also observed:  singlets at 2.02 
and 1.94 ppm [(CH3)2C = N] and t r iplets  (J ~ 6 Hz) at 3.50 ppm (OCH2) 
and 2.61 ppm (NCH2). c) Superposed on the 5-H a signal, d') Masked 
by the signals of the (CH3)3 C and the equatorial  6-CH 3 groups,  e) 
The spec t rum of the equil ibrium mixture also shows weak singlet 
signals of the hydrazone (XVA): 6 1.90 and 2.00 ppm [(CH3)2C =N] 
and 2.64 ppm (NCH2). 

We have established that in 1 M solutions in te trachloroethylene the in termolecular  exchange of the 
proton of the NH group in the 2-methyl  derivatives (XB, XIIB, and XIVB) is great ly  re tarded even at room 
tempera ture ,  so that the 2-H signal in compound IXB), for example, is observed in the form of a "sextet" 
with JH,CH 3 ~ 6"Hz and JH, NH-~12 Hz, and the NH signal is split into a doublet (J ~ 12 Hz). The high 
value of the JH, NtI constant shows the diaxial orientation of the interacting protons and the pronounced shift 
of the conformational  equil ibrium (XXI) ~(XXII} causedbythe  inversion of the N-3 ni trogen atom in the di- 
rect ion of the confo rmer  (XXI) with an axial N - H  bond. 

W~N" d" R' N.~C(CH3)3 \C(CH3) 3 . ~ ~ ~  
O ~ / u  ~*"N ~r{~H3 ~N f" 

~'=3 H 

XXI XXII 

The predominance of a confo rmer  of the type of (XXI) has been suggested by us previously [2], although 
this was not proved because of the rapid NH exchange connected with the presence  of considerable amounts 
of the chain tautomer  with a hydroxy group. Recently, by means of PMR [4], IR spectroscopy,  and dipole 
moments  [5], it has been shown that in analogous s ix -membered  saturated heterocycles  - hexahydropyr im-  
idines and t e t r ahydro - l , 3 -oxaz ines  - ,  as well, the N - H  bond is oriented axially. The axial position of the 
NH proton could be assumed by considering,  on the one hand, the possibil i ty of the appearance of a "gen- 
era l ized anomeric  effect" [6] and, on the other  hand, the presence of a hydrazine f ragment  in the perhydro-  
oxadiazines. A preference  for the location of the lone e lectron pai rs  at an angle close to 90 ~ has been es -  
tablished for a number  of hydrazine derivatives [7, 8]. Since, in the perhydrooxadiazines investigated, the 
lone pair  at N-4 must  be predominantly axial because of the high conformational  energy of the ter t -butyl  
group, the lone pai r  of the neighboring nitrogen atom occupies the  equatorial  position. However, it must  be 
stated that these two effects (the anomeric  effect and the specific effect for  a hydrazine fragment) are  prob-  
ably of the same nature and the axial orientat ion of the 3-H proton is due mainly to the interaction of the 
polar  bonds (gauche effect [9]). 

The PMR spec t rum of 4 - te r t -bu ty l -2 ,2 -d imethy lperhydro- l ,3 ,4 -oxad iaz ine  (XIB), taken in t e t rach loro-  
ethylene at 25~ (Table 2) shows the s te reochemica l  equivalence of the geminal methyl groups in position 2 
and of the pairs  of methylene protons in posit ions 5 and 6, which is undoubtedly a consequence of the rapid 
inversion of the conformers  (XXIII ~ (XXIV) (d/ pair). 
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XXIII XXIV 

However,  the s pec t rum  of compound (XIB) taken at -40~ in methylene chloride is cha r ac t e r i s t i c  for  
a fixed nonlnvert ing conformat ion.  Two singlets  of methyl  groups co r re spond  to axial (c 1.41 ppm) andequa-  
tor ia l  (6 1.19 ppm) subst i tuents .  For  the methylene protons  a spec t rum of the AMXY type is observed,  an 
analysis  of which in the f i r s t - o r d e r  approximat ion  gives 65a 2.27, 6~c 2.81, 6Ga 3.98, ~6e 3.66 ppm; Jsase = 
JGa6e = -11 .0 ,  Jsa6a = 11.0, JsaGe = 3.5, Jse6a = 2.9, and J~e6e = 1.4 IIz. The values of the chemica l  shifts  and the 
s p i n - s p i n  coupling constants  a re ,  thus, close to those found for  the 2-monomethyl  der iva t ive  (XB) (Table 2), 
with the except ion of the fact  that the axial  6- i i  proton is deshielded as compared  with the equator ia l  proton.  

According to the l i t e ra tu re  [10, 11], the value of the in te r io r  to rs iona l  angle ~, in sa tura ted  s i x - m e m -  
be red  cyclic s y s t e m s  is connected with the vicinal s p i n - s p i n  coupling constant  by the re la t ion  

cos q r= /  3 t tt~ ].,+tee 
~2+4R1 , where /~= ]ae+Je  a 

This method of evaluating @ can be applied to the 2-methyl  der ivat ive  (XB), fo r  which the confo rma-  
tional equi l ibr ium is s t rongly  displaced in the di rect ion of the c o n f o r m e r  with the equator ia l  methyl  group 
(the p a r a m e t e r s  of the s p e c t r u m  s ca r ce l y  change when the t empera tu re  is lowered t o -60~  to the 2,2- 
dimethyI der ivat ive  (XIB), which exis ts  in the f o r m  of a mixture  of two the rmodynamica l ly  equivalent  con- 
f o r m e r s  [10, 11]. In both cases ,  the use of the values of J56 leads to the same value of the to rs iona l  angle 
N - C - C - O  of 56 ~ Another method of evaluating ,I, [12] that  can a lso  be applied to the 6-methyl  der iva t ives  
(XIIB and XIIIB) since it r equ i r e s  a knowledge of only two vicinal constants ,  gives approx imate ly  the same 
resu l t s .  These resu l t s ,  which have a semiquant i ta t ive  nature ,  pe rmi t  the conclusion that in the N - C - C - O  
regio  n the perhydrooxadiazine  ring is p rac t i ca l ly  undeformed (in cyclohexane [13], q~ = 56~ 

Like compound {XIB), 4 - t e r t - bu t y l -2 ,2 , 6 , 6 - t e t r ame thy lpe rhyd ro - l , 3 , 4 -oxad i az ine  {XVB) has a PMR 
spec t rum showing the spat ial  equivalence at ordinary  t e m p e r a t u r e s  of the geminal  methyl  groups  and the 
geminal  protons .  However,  the cha i r  conformat ion  is unacceptable for  the t e t r ame thy l  der ivat ive  (XVB) 
because  of the s t rong repuls ion of the axial 2- and 6-CH z groups.  Drawing an analogy between compounds 
(X'VB) and some po lyme thy l - l , 3 -d ioxanes  [14] it is n e c e s s a r y  to adopt as the p re fe ren t ia l  conformat ions  
for  (XVB) nonchair  conformat ions  rapidly  in terconver t ing  at room t e m p e r a t u r e .  The main  conformat ions  
of this type are ,  probably,  the 1,4- 2,5-,  and 3,6-twist  f o r m s  (XXV-XXVII). 

01 \N~'C(CHs) 3 H N ~  

xxv xxw xxvu 

In the PMR s pec t rum  of (XVB) taken at -70~ in methylene chloride,  the s ignals  can be divided into 
two groups  according to the i r  intensi t ies :  to the s inglets  of methyl  subst i tuents  with 6 1.41, 1.16, 1.29, and 
1.06 ppm co r r e sponds  a quadruplet  of the 5-H methylene protons with 6 1.91 and 1.94 ppm ( J = - 9 . 0  Hz), 
and to the s inglets  at 1.26, 1.13, 1.10, and 1.08 ppm a quadruplet  with 6 2.72 and 2.59 ppm {J=-11 .0  Hz). 
Attention is a t t rac ted  by the marked  dec rease ,  as compared  with the other  perhydrooxadiaz ines ,  of the dif- 
fe rence  A6~a~e, which is connected p r i m a r i l y  with approximate ly  the same shielding of the 5-H protons  by 
the vicinal  methyl  groups and, possibly,  with a change in the relat ive or ientat ion of the f ree  pa i r  of e l ec -  
t rons  of the N-4 ni t rogen a tom [15]. Thus, at a low t e m p e r a t u r e  only two nonchair  conformat ions  of the 
perhydrooxadiazine  0;VB) are  compara t ive ly  stable.  The amount of one of them is approx imate ly  th ree  
t imes  that of the other ,  which co r re sponds  to a value of AG~ of a b o u t - 0 . 4 5  k c a l / m o l e .  The complexi ty  
of the evaluat ion of the tors ional  and angular  s t r a in  of the nonbound and the d ipo l e -d ipo l e  in teract ions  in 
the twist  f o r m s  (XXV-XXVII) does not pe rm i t  us to predic t  thei r  re la t ive  s tabi l i t ies .  Never the less ,  since 
the shifts of the methyl  groups of the more  stable f o r m  are  close to the shifts  of the cor responding  equa-  
tor ia l  and axial  subst i tuents  {Table 2), it may  be a s sumed  that  it has the 1,4-twist  conformat ion  (XXV) with 
pseudoaxial  and pseudoequator ia l  CH~ groups .  In this conformat ion  the 4-t-C4H s in the " s t e rn"  posi t ion 
does not have unfavorable in teract ions  with the other  subst i tuents .  The second confo rmer ,  with very  s i m -  
i l a r  6-CH 3 shifts,  apparent ly  exis ts  in the 3,6-twist  f o r m  (XXVII), although it is not c l ea r  why this is  more  
stable than (XXVI). 

As was expected,  the t e r t -bu ty l  group exe r t s  a considerable  influence on the posi t ion of the equil ib-  
r i um between the t au tomer ic  ring (B) and chain (A) f o r m s .  At room t e m p e r a t u r e ,  the r e f r a c t o m e t r i c  cha r -  
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a c t e r i s t i c s  of the liquid perhydrooxad iaz ines  change somewhat  (Table 1), reaching  constant  values a f te r  a 
day for  the 2 ,2-dimethyl  der iva t ive  (XIB) and a f t e r  s eve ra l  days for  the 2-monomethyl  der iva t ives  (XB, 
XIIB, and XIVB). An es t ima te  of the posi t ion of the equi l ibr ium f r o m  the magnitude of the m o l e c u l a r  r e -  
f rac t ion  gives an equi l ib r ium concentra t ion  of the hydrazones  of f r o m  3 to 7~0 (Table 1). In 1 M solutions 
in t e t rach loroe thy tene ,  the concent ra t ion  of the chain f o r m  is st i l l  s m a l l e r  because  of the absence  o fpo la r i ty  
of the solvent  [16], and the hydrazone was detected in the PMR s p e c t r u m  for  only two of the products  of con-  
densation with acetone,  (XD and (XV} (A : B ra t ios  91 : 9 and 93 : 7, r espec t ive ly) .  

Thus,  the e f fec ts  of a t e r t -bu ty l  group in posi t ions  2 and 4 of p e r h y d r o - l , 3 , 4 - o x a d i a z i n e s  a re  marked ly  
different:  in posi t ion 2 the subst i tuent  des tab i l izes  [2, 3, 16] and in posi t ion 4 it s tabi l izes  the cycl ic  f o r m  
as compared  with the chain fo rm.  In this connection, the product  of the condensat ion of the hydrazino a l -  
cohol (VIII) with acetone (XV) is pa r t i cu l a r ly  s t r iking.  A homolog of compound (XVB) having a methyl  group 
in posi t ion 4 could not be isolated at all, and in the equi l ibr ium mix ture  (for the pure  liquid) i ts  concen t ra -  
t ion was only about 5~0 [1]. In the case  of the t e r t -bu ty l  der iva t ive  (XV), the equi l ibr ium is displaced in the 
opposite direct ion.  

In the perhydrooxad iaz ines  (XB-XVB), the nonbound in terac t ions  of the 4 - t e r t -bu ty l  subst i tuent  with 
the axial 3-H and 5-H protons  should des tabi l ize  the cycl ic  f o r m  re la t ive  to the hydrazone f o r m  to a g r e a t e r  
extent  than for  the s imp le s t  4-a lkyl  de r iva t ives .  However,  in our  opinion a more  cons iderable  role is 
played by the re la t ive  des tabi l iza t ion  of the N - t e r t - b u t y l - N - ~ - h y d r o x y a l k y l ) b y d r a z o n e s ,  one of the i m p o r -  
tant  r ea sons  for  which is a dec r ea s e  in the en t ropy  of ro ta t ion  of the chain f o r m  with the introduction of a 
subst i tuent  onto the "amine"  n i t rogen a tom.  The role  of the en t ropy fac to r  is large fo r  r ing-cha in  con- 
ve r s i ons  in genera l  [17], and it mus t  be pa r t i cu l a r ly  pronounced in the case  of subst i tuents  with high spat ia l  
demands,  i .e . ,  in the case  of branched N-alkyl  and N- (B-hydroxyalkyl) groups  in subst i tuted hydrazones .  
Another ,  less  genera l ,  cause  of the dec rea se  in the re la t ive  s tabi l i ty  of the hydrazone f o r m  is the weaken-  
ing of the i n t r am o l ecu l a r  hydrogen bond between the alcoholic hydroxy group and the "amine"  n i t rogen a tom.  
A cons idera t ion  of Dreiding models  shows that  with an inc rease  in the branching in the alkyl and f l -hydroxy-  
alkyl radica l  the conditions for  the fo rmat ion  of an i n t r amolecu l a r  hydrogen bond become e v e r  l ess  f av o r -  
able, so that  in the case  of the hydrazone (XVA) it becomes  quite imposs ib le .  Apparent ly,  it is jus t  this  
l a t t e r  c i r cums tance  that  is respons ib le  for  the marked  dif ference between the s tab i l i t i es  of the hydrazone 
(XVA) and i ts  N.-methyl homolog [1]. 

E X  P E R I M E  N T A  L 

The PMR s p e c t r a  were  obtained on a V a r i an  H-100 D-15 ins t rument  using 1 M solut ions in t e t r ach lo -  
roethylene (at a working t e m p e r a t u r e  of 25-30~ or  in methylene chloride (at low t e m p e r a t u r e s ;  HMDS 
was used as in ternal  s tandard .  

The f l - t e r t :Bu ty lamino  Alcohols (I-HI; Table 3). With ice cooling and s t i r r ing ,  0.5 mole of analkene  
oxide was slowly added to a solution of 0.5 mole of t e r t -bu ty l amine  in 80 ml  of ethanol.  The mix ture  was 
kept  at r oom t e m p e r a t u r e  fo r  12 h and was then heated at 50~ for  2 h, and dist i l led.  

The f l - t e r t -Bu ty ln l t rosamino  Alcohols ( IV-VI) .  In smal l  por t ions ,  1 mote of an amino alcohol (I-HI) 
was dissolved in 250 ml of cold 20% hydrochlor ic  acid.  To the resul t ing solution was gradual ly  added 1.1 
mole  of sodium ni t r i te  and the mix ture  was ca re fu l ly  boiled for  30 rain. The upper  l a y e r  of n i t rosamine  
was s epa ra t ed  off a f t e r  the addition of 50 ml  of benzene.  The aqueous l a y e r  was made s t rongly alkaline 
with caus t ic  soda and ex t rac ted  with benzene (3 x 50 ml). The benzene solution was dried with po tass ium 
carbonate  and the solvent  was disti l led off in vacuum. The liquid n i t ro samines  (V and VI) and also the 
c rys ta l l ine  (IV) (Table 3) were  used for  subsequent  reduct ion without additional puri f icat ion.  

The f l - (N- te r t -Buty lhydraz ino)  Alcohols (VII-IX; Table 3). With v igorous  s t i r r ing ,  290 ml of con-  
cen t ra ted  hydrochlor ic  acid was added to a mix tu re  of 86 g (1.3 g -a tom)  of granulated zinc, 10 ml of m e r -  
cury,  and 325 g of ice,  and then 0.65 mole  of one of the n i t ro samines  (IV-VI) was added in smal l  por t ions  
ove r  4 h. The mix tu re  was s t i r r e d  at r o o m  t e m p e r a t u r e  for  2 h, the l a y e r  of m e r c u r y  was sepa ra t ed  off, 
and 190 g of caus t ic  potash was added. The prec ip i ta te  was f i l tered off and washed with 300 ml of e ther .  
The aqueous f i l t ra te  was made s t rongly  alkaline with caust ic  potash and the hydrazino alcohol was ex-  
t r ac t ed  with e the r .  The combined e the rea l  e x t r a c t s  were  dried with po ta s s ium carbonate ,  and the hydra-  
zino alcohol was i so la ted  by dist i l lat ion.  In all cases ,  the deni t rosa t ion  of the n i t rosamine  took place in 
pa ra l l e l  with i ts  reduction,  so that about 20~0 of the initial  amino alcohol (I-III) was r ecovered .  
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TABLE 3 

L 

x o l - i  

O 
o 

R ~ 

I!H !H [ 
II: iCHs HH H 

111 : Ho [ !CH3 
IV}H ]H iNO 
VII H IH NH2 

VII'I CH3 NH2 
�9 IX iCH~ CH~ INH~ 

bp, ~ I mp, !Empirical _ _  
(pressure, mm) ~ [formula 

71--75 (ll)al 43 iCsH,6NO 1 
70--71 (20)b I~ 17 tCTH~vNO 
68--69 (17)c -- ICsHlgNO 

85--89 (12)e! 42[C6HI~N~O 
103--108 (21)f --|CTH,sN~O ] 
103--107 (15) 44~CsH2oN20 ] 

Found 

N, % equiv. 

9,5; 9,9 147; 148 
19,2; 19,3 
20,9; 21,{] 138-~139 
19,0; 19,2 144; 146 
17,0; 17,1 161; 162 

Cal 
- - i  

N , %  

i 
9,7, 2 

21.0 
19,2 
17.5160 

z. ~a 

~uiv 
! 

55 
73 
50 
87 
20 
41 
51 

a) L i t e r a tu re  data [18]: bp 72~ (14 mm);  mp 43-45~ b) n}~1.4375. 
L i t e r a tu r e  data [19]: bp 58~ (2.5 mm).  c) d] ~ 0.8445; n ~  1.4272. 
Found MR D 44.19. Calculated:  MR D 44.37. d) F r o m  eyclohexane.  
e) n~1.4620,  f) d~ ~ 0.9196; n}~1.4537. Found: MRD43.04. Calculated: 
MR D 43.47. 

4 - t e r t -Buty172-methy lperhydro-1 ,3 ,4 -oxad iaz ines  (XB, XIIB, and XIVB) (Table 1). With ice cooling 
and s t i r r ing ,  0.23 mole of acetaldehyde was added in an a tmosphere  of n i t rogen over  30 min  to a solut ionof  
0.25 mole of one of the hydrazino alcohols ( I -m)  in 20 ml  of benzene.  Then the mix ture  was heated at 60~ 
for  40 rain and was dist i l led through a column. 

4 - t e r t - B u t y l - 2 , 2 - d i m e t h y l p e r h y d r o - l , 3 , 4 - o x a d i a z i n e s  (XIB, XIHB, and XVB) (Table 1). A few drops  
of acet ic  acid was added to a mixture  of 0.13 mole of one of the hydrazino alcohols (I-III) and 0.14 mole  of 
acetone,  and the mix ture  was s t i r r ed  at 75~ in a cur ren t  of ni t rogen fo r  3 h. The reac t ion  product  was 
dissolved in 50 ml  of e ther ,  and the solution was dried with po tass ium carbonate  and dist i l led.  
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