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Hye Scok Yun:Synthesis of m-Hydroxy N-dimethylaniline
Derivatives.

Abstract — m-Hydroxyaniline was reported to be converted to m-
methoxyaniline with dimethylsulfate. However while repeating the expe-
riment with the same reaction condition, it was learned that the reaction
product was not m-methoxyaniline but m-methoxy dimethylaniline. It
was confirmed with nmr and ir spectrum and the comparison of bp and
mp of the derivatives. Elemental analyses of the derivatives were also
consistant with the fact that N-dimethylation along with O-methylation

occurred.

Neostigmine o] acetylcholinesterase (AChE)e] 7}l A=A JAAozx da A
L5 2 YeL FA AHolth. Y o]of substituted neostigmine 3 7 analogs & §+A4 3}
substituent & FZof WA & diolt del Ao vAE JFESE ATFT V9T 4
F 7 &4 24 substituted N-dimethyl m-hydroxyanilines ] +4-¢ s ¢ 2 slgith.  Aniline
2 sodium cyanoborohydride &wj &oj formaldehyde 24 reductive methylation o] 4] A}g]
dojrpA] = hydroxy group o] ring o] gl& A% o uh&2 Alsistglch, o 7]e] 4] hydroxy
group & 44 reduction o] Yo}z = group 02 ¥ EFL Vo R YT ether 5 A
e 89 o}, Kadaba 5%o] m-hydroxyaniline & 3 w2342 714 m-methoxyaniline o= =}
EoFe i S wEsg Y. Kadaba 5o AAG T4 A=A A m-
hydroxyaniline € dimethylsulfate 2 4] O-methylation Aj7lejz &) 4APA e Bz
£ m-methoxyaniline o] o}y m-methoxy N-dimethylaniline ¢} & wh43}g3

% O-methylation 3} FAJo]] N-dimethylation o] dojitcd, Ir 24423 1270cm~! o] ether
peak 3} 2750~2800 cm~! of] tertiary amine E-$-2] peak o] 9lg o nmr £3 A =} (solvent ;
CDCly) 6.317 o] —OCH;9] singlet # 7.957 0] —N(CHj), ¢} singlet o] v}elrpo},

99 uh-2-& Kadaba %o m-hydroxyaniline 2] O-methylation A 7]+ ¥ o 24 amino
group - acetamino group ¢ 24 ¥ F3F % O-methylation € A)7]52 acetamino group &
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Claimed reaction by Kadaba and Massie.?
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Reaction result by author.

Scheme I— Reaction of m-hydroxyaniline with dimethylsulfate.

2=

hydrolysis A]7] = Al gbA] w-&g = ofalx wbA ub-go 24 O-methylation & €27 <+
otz A Ag uwh-Solgith. Kadaba Ho] o] =28 wWEd A7 (1957d)E 2o} ofF nmr
o] msEA g ArQ wF oivkm w4 A E] bp (81~86°/2mm) whE £33 I ¥l
i3t} Kadaba 5o 3ol 222 agche g4 stA &stert A=, m-Methoxyaniline
3} m-methoxy N-dimethylaniline & bp 7} u]2=8F 2 o]} Kadaba 5] =%o] ir o]} nmrel
2% AFol glon MeERAE At 2 FrAol AT A4LHE HgEA AFel 9]
of H4 s

Dimethylsulfate o] 2§ m-hydroxyaniline ¢] methylation ¢] oxygen #} nitrogen o X%
9l o] 1}4] trimethylation o] @l o] e} A4S 3loldly] $]3te] 2-, 4- =& 6-methyl sub-
stituted m-hydroxyaniline & 2& ul-2zAsol| A u-gAA w4 ALY ir 3 nmr-g ZA
& A5t trimethylation o] delbg& AT Uit

Table I — NMR data of m-methoxy and m-hydroxy N-dimethylanilines.

R/

A
OR

RII

R R’ — )
H 2-CH, 4-CH,4 6~CH;
CH; N(CHs)2 R :6.31* R :6.28 R :6.28 R :6.30
R’ :7.95 R’ :8.00 R’ :7.95 R’ :7.98
R :8.70 R’ : 8.65 R” :8.75
H N(CHzy). R’ :7.90 R’ :7.93 R’ :7.90 R’ :7.95
R’ :8.63 R’ : 8.60 R :8.70

* Values in 7, Solvent; CDCl;
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=3 424 A &9l m-methoxy N-dimethylaniline € hydriodic acid 2 #HAAH S 4%
nmr o] 4 —~OCH; singlet ] g¢lo} =5t ~N(CHy), o singlet = W ¥o] glgdeh. =& m-
methoxy N-dimethylaniline 3 m-hydroxy N-dimethylaniline € quaternarizaton A #H 4] ¢4
FA8 2 Ax 2Fr) trimethylation o] deo] 3188 Zwdled 9}, Primary amine &

methyl iodide &} @8 A2 29 sodium carbonate Zrf & AF&%bw] N-dimethylation o] %
Ao Aol bR ul F)F 223 &2 4L w¥ quaternarization who] Dotz Fxle H-
W& o] &3] W@ quaternarization g 907 F9lch.
Table II — Derivatives of m-hydroxy N-dimethylanilines.
RI
KA
R OR
o Analysis (%
R R’ R// FOrmuIa RecrySt. mp or bp* I T 7: T
solvent Calcd. Found
CH3 N(CH3>2 H C9H13N0 —_ — - -
CH3 N(CHa)z Z*CHa C10H15NO —_— 57/0. lmmHg - —_
CH; N(CHs): 4-CHj, C1oH3sNO — 75/0. 5mmHg — -
CH3 N(CHa)z 6‘CH3 C10H15NO — 61/0 15mmHg — -
H  N(CHa). H CsHiNO — 106/0. 17mmHg — —
H N(CH“%)Z 2"CH3 C9H13N0 — 98/0. 7mmHg - -
H N{CHis): 4-CH,4 CoH1aNO — 102/0. 4mmHg — —
H N(CHs)» 6-CHj; CgH13NO — 98/0. 25mmHg — -
C 40.97 40.85
CHs N* (CH3>3 H C1oH1sNOI EtOH 189~190 H 5.51 5.32
C 43.00 42.88
CHa N+<CH3>3 2—CH3 CnngNOI EtOH 198N199 H 5 92 5. 90
C 43.00 43.12
CH3 N+(CH3>3 4—CH3 C11H13NOI l—PIOH 191’\’192 H b. 92 5. 87
C 43.00 43.23
CH; N*(CHs)s 6-CHs C11H1sNOI i-PrOH 192~193 H 5.92 6.03
C 38.72 38.98
H N*(CHs)s H C,yH14NOI i-PrOH 183~185 H 5.07 5.26
C 40.97 40.95
H N¥*(CHya: 2-CHs C1oH16NOI EtOH 188~190 H 5.51 5.26
C 40.97 40.88
H N*(CHs)s 4-CHs CoH1sNOI EtOH 176~180 H 5.51 5.54
C 40.97 41.05
H N*(CHi)s 6-CHs C10H16NOI i-PrOH 185~186 H 5.51 5.45
* Compounds which have N(CHs); as R’ have bp, compounds which have N*(CHas)s as R’ have mp.
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m-Methoxy N-dimethylanilines — m-Hydroxyvaniline (5g), dimethylsulfate (10g), anhy-
drous potassium carbonate (20g) 3 potassium hydroxide (5g) 2 anhydrous methylethyl
ketone (100mD) ol 4 ] 2wl 1204 7 reflux A7 b, ub-SE o] AL 3 300mle E&
deol &7l z ELO 2 489 298 SUA F A4S AgEF sk o

m-Hydroxy N-dimethylanilines — m-Methoxy N-dimethylaniline (5g)& 47% hydriodic
acid (20mD s} 7] 154 7k reflux A| 71§ $o] & 2UA A, de BAL Fo 53 E,0 =
Ha, E4& Ygoiefdez & F o4 EL,O= A3 pHE $402 wEe E,02 F%
ot ELO % ZHAAE BobEF shel o

m-Hydroxy N-dimethylanilines 2 m-methoxy N-dimethylaniline 2| quaternarization
— N-Dimethylaniline (1g)-&- benzene (20ml)e] >0}z 3ml ¢ methyl iodides} E3}eto] 5
~15A 7E WA s A zAlEAo] ol gk o] A FAL A3d fU1EE A

A5

L8 S
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