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INTRODUCTION DISCUSSION

Burke (1949 :609) prepared 3,4- Tn this investigation Mannich-
dihydro-3-cyclohexyl-6-tertiary- type condensations involving para-
buty1-1,8,2H-benzoxaz'me in good tertiary-butyl—catechol (No. 1) and
yield by the interaction of cyelo- tertiary-but-yl—hydroqu'mone (No. 2)
hexylamine, formaldehyde, and were studied. The former condensed
para-tertiary-butyl phenol in & 1.2:1 with formaldehyde and methyl
molar basis, respectively. Burke, amine in a 1:2:1 molar ratio to give
Smith, and Weatherbee (1952 :602) 3,4-dihydro-3—methyl—G-tertiary—
reported that a penzoxazine was not butyl-8-hydr0xy-benz0xazine (No.
formed when 2,4-di-tertiary-buty1- 3). The structure No. 3 is preferred
5.methyl-phenol, formaldehyde, and over the possible isomer 3,4-dihydro-
methylamine were interacted in 2 3-methyl-5-tertiary-buty1-8-hydroxy-
1:2:1 molar basis, but instead a good benzoxazine (No. 4) in view of the
yield of N,N-bis(3,5-di-tertiary— fact that 2,5—di—tert'1ary-buty1-hydro-
butyl—Z-hydroxy-G-methyl-benzyl) . quinone failed to undergo a Mannich
methyl amine was obtained. The condensation 10 give a bis-benzoxa-
presence of the tertiary butyl group zine.

in the ortho position t0 the phenolic CH,

group served as a stearic hindrance AN

and prevented the phenolic hydro- O NCH, H

gen “from entering the reaction. , \C \CH2 0 8
Burke and Weatherbee (1950: 7N\ / VANWAN

4691) found that hydroquinone, HO(E ?\ no ¢ CH

formaldehyde, and cyelohexylamine HC ¢H CHQI\\I (\3 CcH

condensed in & 1.4:2 molar basis N\ NS

to give 2,3,4,7,8,9-hexahydro-S,S- g(CH) CH, 8(0}1)

dicy.elohexylbenzo[1,2-e,4,5-e’] bis- ~ (No. 3y’ (No. 4) e

m-oxazine. In unpublished work

they found that 2,5-di—tertiary-butyl- Reaction of No. 1 with formalde-
hydroguinone failed to undergo & hyde and methylamine in 2 1:4:2
condensation. with formaldehyde and molar ratio did not yield 2 bis
primary amines; this indicated that benzoxazine as did the reaction ©O
both the phenolic hydrogens and the catechol, formaldehyde, and methy!
ortho nuclear hydrogens were in- amine in work reported by Burk
activated. . and Weatherbee (1950:469).
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Condensation of No. 1 with for-
maldehyde apg methylamine i g
2:2:1 molar ratio led to formation
N, N-big( 2,3- dihydroxy.5. tertiary -
butyl-benzyl)-methyl amine (No, 5).
Structure No. 5 was preferred over
the possible isomer N,N-bis (2,8-
dihydroxy—b’-tertiary -butyl- benzyl).
methylamine (No. 6).
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c CH, c
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\\C/ \C/
C(CH,), C(CH,),

1S meta to one of the phenolic groups
in No. 1 brevented the phenolie hy-
drogen from entering into the Man-
" nich eondensations; if structure No.
5 is correct the nuclear hydrogen in
the 3-position ig inactivated.
Tertiary—butyl-hydroquinone (No.
2). reacted readily with cyclohexyl-
amine and formaldehyde to give g
mono- benzoxazine, 3,4-dihydro-3.
cyelohexyl-6-hyd‘roxy—7-‘tertiary-

butyl-l,3,2H-benzoxazine (No. 7).
he latter structure ig assigned
instead of the isomer 3,4-dihydro-

3-eyolohexyl-5-tertiary-butyl-6-
hydroxy-l,é‘,2‘H-benzoxazine since all
attemptg to obtain g bis-oxazine have
been unsuceessful.  When No. 7
was allowed to react with formalde-
hyde and cyclohexylamine inal:2.
ratio, with g view of obtaining 5
bis—benzoxazine, an 83% recovery of
No, 7 was secured,

Compound No. 2 unlike com-
pound No. 1, diq not yield a his.
benzyl-alkylamine 5

similar to No. 5-

and No. 6; al] condensationg of No. 2
with formaldehyde and
amines carried out to date on gz

2:2:1 molap basis yielded mono-
benzoxazineg,
Compound No,. 1 reacted readily

Wwith other primary ‘amines gnd
formaldehyde. The following amines
have yieldeq derivativeg of No. 8:

H H
0 (0]

C C
HC//\QO HOC// \CH

! i CH, | l
HC ~ C—cHNCH,_¢ CH

N\~ \\C/

C
C(CH,), C(CH,),

(No. 6)

H

eyelohexylamine, benzylamine,
alpha-methylbenzylamine, and ter-
tiary—butylamine. Condensationg in-
8ave crystalline prod-
ucts also but they were more diffieult

The type of formaldehyde best
suited for thege reactions was ip-
vestigated. Commereially available

% aqueous solution, Paraforma].
dehyde dissolved in methanol ¢oy-
taining a trace of potassinm hydrox-

1-propanol were used.
source in mogt cases in thig investi-
gation gave g4 purer initial crnde
broduet,

EXPERIMENTAL

The exXperimentg] brocedures fol.
lowed in thig investigation aye illus-
trated by the follovving examples .

3,4-dz'hydro-3-methyl-6-tertiary-
butyl-é’-hydmxy-benzoxazme (No.
3).~To 30.6 mls. 409, formaldehyde
(04 mole) in 1-propanol dissolved
in 50 ml, of methanol at 10-15° ¢,
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was added 24.8 gms. 95% methyl-
amine (0.2 mole) Qissolved in 50 ml.
methanol, with shaking over a period
of 3 to 4 minutes. To the resulting
solution was added 33.2 gms. of
para-tertiary—butyl—cateehol (0.2
mole) dissolved in 40 mls. methanol.
The solution was shaken for several
minutes and then placed in 2 stop-
pered flagk in the dark at 26-28° C.
for 28 hours. The brownish solu-
tion was decanted to a beaker and
placed under a hood to evaporate
the solvents, leaving a crude, brown-
igh solid. Ome recrystallization from
methanol gave 33.55 gms. of prod-
uet (78% yield), melting point
118-122°.  After gix recrystalliza-
tions from methanol the melting
point was raised to 130-131°. (Anal-

ysis: C,,H,,NO;: Caleulated:
C 70.56, H 8.65. Found: ¢ 70.24,
H 8.89).

3,4-dihyd'7'0-3-0@]01071656’9(1—6—756’)‘-
tiawy-butyl-8-hydw"0xy-benzoxazme.
——Yield 59%; m.D. 87-88.5° C.
(Analysis: C,H,NO,: Calculated :
¢ 7470, H 941, N 484. Found:
C 7452, H 948, N 4.65).

N,N-bis(2,3- dihydroxy-5 -tertiary-
butyl-benzyl )—methylamine (No. 5).
__Condensation was gimilar to the
preparation of No. 8, excepting that
0.2 mole formaldehyde, 0.1 mole of
methylamine, and 0.2 mole of para-
tertiary-butyl-cateehol, were em-
ployed to give a 65% yield of No. 5,
m.p. 149-150° C. (Analysis: CoeHosn
NO,: Caleulated: C 71.28. H 8.58,
N 3.62. Found:
N 3.80).

3,4- dihydwo-é’-cyclohe:cyl -6 -
hyclroxy-?-tertiary-butyl—l,é’,,?H-
benzozazine (No. 7 ).——Repetition of
the reaction above for the prepara-

C 7128, H 867,
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tion of No. 3, excepting that fer-
tiary-butyl—hydroquinone was used
in leu of tertiary-butyl—eateehol,
yield of No. 7, m.p.
(Analysis: G, H,NO,:
Caleulated : C 7479, H 9.41, N 4.84.
Tound: C 74.95, H 9.45, N 4.60).

Reaction of No. 7 with Formalde-
hyde and Cyclahexylamme.——'l‘o
1.29 mls. 40% formaldehyde (0.0169
moles) in 1-propanol dissolved in
10 ml. methanol was added dropwise
from a pipette 0.97 ml cyclohexyl-
amine (0.0084 mole) at 15° C. Then
245 gms. of No. 7 (0.0084 mole)
were added and the mixture was
gtirred with a mag-mix stirrer for
4 hours. The resulting solution was
placed in a stoppered flask and
sot-aside for 24 hours. Upon evapo-
ration of the solvents and washing
the erude solid residue with ethyl
acetate, 2.02 gms. of No. 7 (83%
recovery) was obtained, m.p. 182-
184° ¢. A mixed melting point
with No. 7 gave 1no depression.

SUMMARY

1t has been shown that tertiary-
butyl group ortho to a phenolic hy-
droxyl prevents the phenolic hydro-
gen from entering into Mannich
condensations. When the tertiary-
butyl group is meta to a phenolic
hydrogen, the nuclear hydrogen Or-
tho to both the tertiary-butyl group
and to the phenolie hydroxyl is mn-
activated. Although both hydro-
quinone and catechol give bis-meta-
benzoxazines upon reaction with
primary amines and formaldehyde
neither para—tertiary-butyl catecho
or tertiary-butyl hydroguinone yiele
bis-meta-benzoxazines; only mono
meta-benzoxazines can be isolated.
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