
Synthesis of two in vivo metabolites of N-(n-propy1)phentermine 

RONALD T. COUTTS, ABRAHAM BENDERLY, ALLAN L. C. MAK, A N D  WESLEY G. TAYLOR 
F(icr4lty ofPharrnacy and Phartn~iceuticul Sciences, Uni1,ersity ofAlberta, Edmonton, Altii., Cnncldn T6G 2,V8 

Received April 26. 1978 

ROXALD T. COUTTS, ABRAHAM BENDERLY, A L L A ~  L. C. MAK, and WESLEY G.  TAYLOR. Can. 
J. Chem. 56, 3054 (1978). 

The phenolic metabolite, 1-(4-hydroxyphenyl)-2-methyl-2-(n-propylaniino)propane (le) was 
prepared by a Ritter reaction from either 3-(4-methoxypheny1)-2-methyl-1-propene or 3- 
(4-methoxyphenyl)-2-n1ethyl-2-propanol and propionitrile. Three other products of the Ritter 
reaction were isolated and identified by interpretation of their mass spectra. Another phenolic 
metabolite, 1-(4-hydroxy-3-n1ethoxyphenyl)-2-methyl-2-(n-propyan1ino)propane (If) could 
not be prepared by a Ritter reaction but was obtained from the product of the reaction between 
3-(4-benzyloxy-3-methoxyphe1~yl)-2-methyl-I-propene and iodine isocyanate. 

RONALD T. COUTTS, ABRAHAM BENDERLY, A L L A ~  L. C. MAK et WESLEY G .  TAYLOR. Can. 
J. Chem. 56. 3054 (1978). 

On a prepare le mitabolite phenolique (hydroxy-4 pheny1)-1 methyl-2 (n-propylamin0)-2 
propane ( le)  par reaction de Ritter a partir du propionitrile et du (mtthoxy-4 pheny1)-3 
methyl-2 prophe-1 ou du (methoxy-4 phenyl)-3 methyl-2 propanol-2. On a isole trois autres 
produits de la reaction de Ritter et on les a identifies par interpretation de leurs spectres de 
masse. Un autre metabolite phenolique, l'(hydroxy-4 methoxy-3 pheny1)-1 methyl-2 (n-propyl- 
amino)-2 propane ( I f ) ,  qu'on n'a pas reussi a priparer par reaction de Ritter, a ete obtenu j 
partir du produit de la riaction entre l'isocyanate d9iode et le (benzyloxy-4 mithoxy-3 pheny1)-3 
methyl-2 propene-1 . 

[Traduit par le journal] 

In a continuation of studies on the effect on in 
vitro and in vivo metabolisill of increasing the length 
of the N-alkyl chain of clinically useful drugs (1, 2), 
AT-(n-propy1)phentermine (Id, NPP). a higher homo- 
log of the anorectic sympathomimetic drug mephen- 
termine (26) was metabolized in vivo in the rat and 
two major phenolic metabolites were isolated.' Inter- 
pretation of their mass spectra suggested that these 
new metabolites were 1-(4-hydroxypheny1)-2-methyl- 
2-(n-propy1amino)propane (le)  and 1-(4-hydroxy-3- 
methoxyphenyl)-2-methyl-2-(n-propyla1nii1o)propa1~e 
(If). Conclusive identification of the metabolites was 
not possible in the absence of authentic samples of 
l e  and If. Both metabolites were also required for 
quantitative analysis studies. This note describes our 
approaches to the synthesis of l e  and If. 

Phentermines are not as readily obtained syn- 
thetically as amphetamines (1). Patented procedures 
for the synthesis of phentermine (2a) and mephen- 
termine (2b) are complex (3) and are not easily 
applicable to phenolic derivatives of phentermine. 
The Ritter reaction (4), however, provides a direct 
synthetic route to these compounds. Treatment of 
the alkene (3) or the tertiary alcohol (4) with pro- 
pionitrile under Ritter conditions was Inore complex 
than anticipated and gave four products which were 
readily separated by gc. The mass spectra of the two 
major products were readily interpretable in terms of 

'R. T. Coutts and W. G. Taylor. Unpublished results. 

/CH2 R3 

'C/--NHCH2CHzCH3 / Q ~ ~ F ~ / ~ ~ ~  / \ 

CH3 CH3 NHR 
1 2 

a R ' = R Z = R 3 = H  (1 R = H  
b R1 = OH, R' = R3 = H b R = C H 3  
c R' = OH, RZ = OCH,, R3 = H 
d R' = RZ = H, R3 = CHI 
e R' = OH, RZ = H, R3 = CH, 
f R' = OH, RZ = 0CH3,  R3 = CH3 
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5 
a R = CH, m l e  235 
b R = H m l e  221 (absent) 

R = CH, nzle 121 
R = H  m l e 1 0 7  

-CH,CH,CONH, ,CH3 1 
RO+CH=C, 

CH3 
R = CH, nz/e 162 
R = H  nzIe148 

R = CH, rn/e 147 
R - H t n / e  133 

structures §a and 56 (Scheme 1). Comparable frag- 
mentation patterns are observed in the spectra of 
structurally related methoxylated and phenolic 
amines (5). The two minor products had very simple 
mass spectra, each containing only three ions. These 
spectra were also readily interpreted (Scheme 2) and 
indicated that the structures of the minor reaction 
products were 6n and 6b. The formation of the latter 
two products is consistent with the formation of sig- 
nificant quantities of the benzylic carbonium ion (7) 
in addition to the expected tert~ary ion (8) during the 
course of the Ritter reaction. 

R O ~ C H  
/NHCOCH2CH3 

'cH(cH~)~ 
6 

u R = CH, m l e  235 
h R =  H m / e  221 

R = CH, nzle 192 
R = H  rn/e178 

An effort was made to improve the yield of the 
desired compound (§a) by altering the conditions of 
the Ritter reaction. The ratio of sulfuric acid to 
glacial acetic acid used proved to be critical; by 
suitably altering this ratio, either the phenol (5a) or 
the methyl ether (5b) was the major product of the 
reaction with 3 or 4 (Table 1). The phenolic com- 
pounds 5a and 6a were separated from 5b and 6b 
by alkaline extraction and from each other by 
column chroillatography or fractional crystalliza- 
tion. Reduction of 5a with diborane (6) gave the 
desired 1 -(4- hydroxypheny1)-2-methyl-2-(n-propyl- 
amino)propane (le). 

The Ritter reaction was not applicable to the syn- 
thesis of 1-(4-hydroxy-3-n1ethoxyphenyl)-2-methyl-2- 
(n-propy1amino)propane (If). The presence of the 
electron-donating group at the C-3 position of 9 
pron~oted ring closure (3) to a mixture of the 3,4- 
dihydroisoquinoline derivative (IOU), the corre- 
sponding phenol (lob) and the phenol acetate (10c) 
(Scheme 3). An alternative method of synthesizing 
1,f was sought. It is well documented that iodine 
isocyanate (INCO) adds regioselectively to unsym- 
metrical alkenes, whereby the isocyanate function 
appears at the more substituted double-bond carbon 
atom (7). When this reagent and the unsymmetrical 
alkene (9) were allowed to react, the desired addition 
occurred and 4-benzyloxy-3-methoxyphentermine 
(12, R = H) was subsequently obtained as illustrated 
in Scheme 4. The N-propionyl derivative (12, 
R = COCH,CH,) was prepared and reduced with 
diborane to 1 -(4- benzyloxy - 3-methoxypheny1)-2- 
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TABLE 1.  Preparation of isomeric amides §a and 6a, 5b and 66 by the Ritter reaction 

Products (%)* 
Starting H2SO4 to CH,COOH Total gc 
material ratio (vol) 50 56 6a 65 yield (%) 

"Based on peak areas. 

10 
u R = PhCH, 
b R = H  
c R = OCOCH, 

SCHEME 3 

methyl-2-11-propy1a1nino)propane (12, R = CH,CH,- 
CH,). nhich !\as catalyt~cally hydrogenated to the 
required 1 f (Scheme 4). 

The synthet~c compounds Ic. and I f  \+ere ~deiltical 
in gc and gc-111s behavior to the two phenolic III 

klvo metabolites of NPP. 

C H 3 0 \ ~ C ~ E [ H 3  H+ - 11, R = N H ,  
PhCHzO I R 

CH21 
Reduction 

11, R = NCO 

Experimental 
Melting points are uncorrected. The 'Hmr spectra were 

determined for solutions in deuteriochloroforrn with a Varian 
Associates EM 360A (60 MHz) spectrometer, with TMS as 
internal standard. Combined gc-ms was performed on a 
Hewlett Packard 5710A gas chromatograph - Henlett Packard 
5980A mass spectrometer using a glass colunln, 0.85 m long, 4 
mm id, packed ~vith 52OV-101 on Chromosorb 750 at 160cC, 
helium flow rate 60 nt1,'min. Accurate mass 'measurements 
were made on an A.E.I., MS-9 or MS-12 mass spectrometer at 
an ionizing potential of 70 eV. The starting materials, 1-(4- 
benzyloxy-3-n1ethoxy)phenyl-2-propanone and 1-(4-methoxy)- 
phenyl-2-propanone were prepared by a reported procedure 
(8). 

I- ~4-Mefhoxypliri1.~l) -2-ri1rfhyl-2-p,opal f 4) 
A benzene solution (40 ml) of 1-(4-n1ethoxy)phenyI-2-pro- 

panone (19.2 g, 0.1 mol) was added dropwise (40 min) to an 
ether solutions of methyllithium (Alfh Inorganic, Inc., 250 ml 
of 0.6 M) at -65 C under N,. After stirring for 2 h and 
warming up to room temperature (1 h), the reaction mixture 
was quenched with 5% aqueous NH,CI (100 mi) and extracted 
with ether (3 x 50 1111). The organic phase was then dried 
(Na,SO,) and concentrated. Bulb-to-bulb distillation of the 
residue (707C,0.02 Torr) provided 17 g (95%) of 4 as a 
colorless solid, mp 37.5-38.5'C; 'Hmr 6 :  1.22 (6H,s,C(CH3),), 
1.6 ( lH,  s, br, OH), 3.8 (3H, s, CH,), 7.0 (4H, q, J = 8-9 Hz, 
C,H,); ms i n e  (z relative abundance): 181 (I), 180 (9), 
165 (9), 123 (lo), 122 (loo), 121 (38), 107 (IS), 92 (4), 91 ( l l ) ,  
79 (3, 78 (1 I), 65 (5), 59 (66). E.~crcf t?lnss calcd. for C ,  ,H ,,O, : 
180.1146; found: 180.1152. Ailal. calcd. for C,,H,,O,: 
C 73.30, H 8.95; found: C 73.04, H 8.81. 

3-i4-Bei1zq/ox~-3-t~~etho~~~~111eiiqIj-2-i~~erh~~i-l-propm ( 9 )  
To a magnetically-stirred suspension of triphenylphos- 

phonium bromide (10.49 g, 0.029 11101) in TFIF (50 ml) at 
- 78'C was added dropwise, 11-butyllithium solution (18.5 ml, 
1.55 IM in hexane) under N2.  The reaction mixture was al- 
lowed to warm up to room temperature and it was maintained 
at this temperature for 2 h. The solution was cooled again to 
- 7ScC and the ketone, 1-(4-benzyloxy-3-methoxyphenyl)-2- 
propanone (7.2 g, 0.029 mol) in THF (70 ml) has  then added 
dropwise (1 h). The reaction mixture was warmed up to room 
temperature (1 h), stirred at this temperature for 2 h then at 
reflux temperature for 20 h. After cooling, thc mixture was 
concentrated and 40 ml of ether-pentane (5: I )  solution was 
added. The resulting precipitate of triphenylphosphine oxide 
was filtered off. Elution chromatography of the concentrated 
filtrate on silica gel (cyclohewane-ether, 4 :  1) afforded 7.2 g 
(94%) of 9. Molecular distillation (70'C 0.02 Torr) resulted in 
a colorless oil which solidified on standing, mp 29-30-C: 
IHmr 6:  1.63 (3H, s, CH,), 3.3 (2H, s, ArCH,), 3.9 (3H, s, 
OCH,), 4.85 (2H, s, br, C-CH,), 5.25 (2H, s, OCH,), 6.8 
(3H, m, C,H3), 7.6 (5H, m, C,H,); ms / ? I  e (z relative abun- 
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COUTTS ET 4L 3057 

dance): 268 (33), 177 (27), 117 (71, 107 i5), 91 (loo), 55 (5). 
Esacf iilass calcd. for C18H2002  : 268.1458; found: 268.1463. 
Anal. calcd. for C i 8 H 2 0 0 2 :  C 80.56, H 7.51; found: C 80.40, 
H 7.50. 

3- ~4-Merlzo.\-jplier1ylj -2-ii1et/ryl-l-propeiic 13) 
Using a procedure similar to that employed in the prepara- 

tion of 9, 1-(4-methoxy)pheny1-2-propano11e (3.3 g) was re- 
acted to give 3.05 g (945) of the alkene 3, bp 44-45'C 0.12 
Torr; 'Hmr 6:  1.63 (3H, s, CH,), 3.25 (2H, s, ArCH,), 3.8 
(3H, s, OCFI,), 4.75 (ZH, s, br, C=CH2), 7.0 (4H, q, J = 8-9 
Hz, C,H,); 111s iii'e (z relative abundance): 163 (22), 162 
(loo), 161 (lo),  149 (7), 147 (88), 137 (16), 135 (5), 121 (56), 
117 (9), 115 (lo), 103 (8), 91 (26), 78 (14), 77 (13). E.~ncr iiinss 
calcd, for C, ,H,,O: 162.1040; found: 162.1048. Annl. calcd. 
for CI1H,4O: C 81.44, H 8.70; found: C 81.78, H 8.66. 

N- ~1-/4-Hj~druxyp/ieiiy/) -2-inef/iyl-2-pi.0py/~ propioirnii~ide 
f 5 a j  

Concentrated H,SO, (3 ml, Baker, 96%) \+as added to a 
stirred solution of propionitrile (0.66 g, 0.012 mol) in glacial 
acetic acid (2.5 mi) at ice bath temperature. The alcohol (4) 
(1.8 g, 0.01 niol) dissolved in acetic acid (1 ml) was added 
dropwise and the mixture was stirred at room temperature for 
18 h ,  neutralized with 10% Na,CO, and extracted (3 x 20 mi) 
with ether - methylene chloride (14: 11). Gas chromatographic 
analysis shomed four peaks, the retention times of \+hich \+ere 
56, 10.51 min; 6b, 12.66 min: 50, 13.94 min; 6u, 14.88 min; 
gc-n~s iil'e (z relative abundance) 50: 235 (51, 162 (65), 
147 (12), 121 (30), 114 (42), 58 (100): 6b, ni e 235 (5), 192 (741, 
136 (100); 5a, m,e 148 (41), 133 (:I), 114 (50), 77 (14), 58 
(100); 6a: 221 (12), 178 (81). 122 (100). 

To separate the phenolic compounds, the organic layer was 
washcd with 10% NaOH. After acidification, the aqucous 
layer was extracted with CH,CI, and the combined extracts 
were nashed with brine and dried (Na,SO,). Removal of the 
solvent produced 0.98 g (42%) of 50, mp 138-139'C (from 
ether-hexane); 'Hmr 6 : 1 .O-1.5 (9H, 111, C(CH,),, CHZCH,), 
2.0 (2H, q, J = 7 I-lz, CH,), 3.0 (2H, s, ArCH,), 5.2 (H, s, br, 
OH), 6.4 (4H, q, J = 8-9 Hz, C,H,). Exocr ninss calcd. for 
CI3Hl9NOL:  221.1411; found: 221.1413. Anal. calcd. for 
CI3Hl9NO2:  C 70.56, H 8.65, N 6.33: found: C 70.59, 
I1 8.72, N 6.02. 

I-(4-Hy&oxyp/ienyl) -2-1i1eth~~I-2-in-propyluii1ino)p~opane 
( le i  

To a solution of borane in THF (8 n ~ l ,  0.10 M) in a 50 n ~ l  
flask equipped \\ith a reflux condenser, dropping funnel, and 
a magnetic stirring bar and maintained under N,, was added 
0.5 g (2.3 mmol) of the amide (50) in THF (8 ml) over 15 min. 
The temperature \vas maintained at O'C during the addition. 
The colorless solution was then refluxed for 10 h, cooled to 
room temperature, and treated with 6 ill HCI (5 1111). After 
stirring for 0.5 h, the aqueous layer Mas separated, washed with 
ether, basified with 20% Na,CO, (pH 9-9.5), and extracted 
(2 x 15 ml) with ether-CH,CI, (14: 11). The combined extract 
was washed Lbith brine and dried (lu'a2S04). Removal of the 
solvent gave 0.4 g (86z)  of le, 111p 89.5-90.5 C (from hexane- 
CC14); 'Hmr 6:  0.7-1.9 ( l l H ,  ni, C(CH,),, CH,CH,CH,), 
2.4-3.0 (4H, m, ArCHL, CH2CH2CH3), 5.3 (ZH, s, br, NH,  
OH), 6.9 (4H, q, J = 8-9 Hz, C,H,); ms ii7,lc (z relative 
abundance): 192 (2). 101 (7), 100 (loo), 58 (60). E.~act inass 
calcd. for C,,H,,NO (M - CH3)+:  192.1384: found: 
192.1386. Anal. calcd. for C,,W,,NO: C 75.32, H 10.21, 
N 6.76; found: C 75.11, H 10.03, N 6.67. 

I-EiI1y/-7-hydi.ox~--h-ii1etliox~ -3,3-diii1eiliyl-3,4-d1/1~ dro- 
z~oquinoline ( l o b )  

Concentrated H,SO, (14 ml) was added to a stirred n ~ ~ x t u r e  

of glacial acetic acid (40 nil) and propionitrile (1.3 ml, 0.018 
mol) at 0-C. The alkene (9) (4 g, 0.015 11101) in glacial acetic 
acid (10 ml) \vas added dr.op\vise at ice-bath temperature. The 
resulting mixture \vas stil-red at room temperature for 15 h. 
The mixture was neutralized with 2 0 7  Na,CO,, the11 ex- 
tracted with methylene chloride (2, x 30 ml) and the combined 
extracts were dried and evaporated in t.ociio. The residue 
(4.05 g) \vas shown by 'Hmr to be a mixture of 10b (60%), 
IOU (24%), and 10c (162). The phenolic compound 10b \\as 
separated from the remainder (3 g) of the mixture (100-c) as 
described for 50 and 1.5 g of 1Oh war obtained, mp 146-148-C 
(from chloroform); 'Hmr 6 :  1.0-1.5 (9N, m, C(CH,),, 
CH2CH3). 2.4-2.9 (4H, m, ArCH,, CH,CH,), 3.9 (3H, s, 
OCH,), 6.7 ( lH,  s, C,H). 7.2 (IH, s, C,H), 8.9 (IH, s, br. 
OH); nis ni e (5 relative abundance): 234 (13), 233 (79), 
232 (411, 219 (i6), 218 (loo), 216 (lo), 204 (S), 203 (16), 
191 (36), 190 (23), 177 (6), 164 (9), 163 (lo), 161 (1 11, 145 (8), 
117 (lo), 91 (12). E,~acri ,~n~scalcd. for C1,HlgN02: 233.1411 ; 
found: 233.1412. 

I- ~4-Benzj~1ox~.-3-1iierI1oxyp/1t~ii~~/) --7-iodoiiierliy/-Z-11ropj 1- 
isocyaiinte f 11, R = ,2'CO) 

A slurry of iodine (9 g; 0.035 mol) and freshly prepared 
silver isocyanate (6.88 g, 0.046 mol) in dry ether (10 1111) \\as 
stirred for 1 h at 25'C under dry N2.  The mixture was then 
cooled to -20-C and the alkene (9) (6.7 g, 0.025 mol) in ether 
(25 nil) was added dropwise. After stirring at room tempera- 
ture for 36 h, the reaction mixture was filtered through Celite 
and aashed with a saturated Na2S03 solution to remove excess 
iodine. The ether layer was then \\ashed uith brine, dricd 
(Na,SO,), and evaporated, to yield 9.18 g of a pale yellow oil 
(mixture by 'Hmr of 73% 11, R = NCO and 20% 9); ir 
(neat) v,,, 2250 (NCO) c m '  : 'Hmr of 11, R = NCO 6 :  1.45 
(3H, s, CH,), 2.85 (2H, s, CH,I), 3.3 (2H, s, ArCH,), 3.85 
(3H, s, OCH,), 5.2 (2H, s, OCH,), 6.8 (3H, m, C&), 7.5 
(H, m, C,H,). 

( 1 2 ,  R = H )  
To the crude iodoisocyanate (11, R = NCO) (9.18 g, con- 

taining 20% of 9) in ether (100 ml) was added dropwise con- 
centrated HCI (35 ml). The mixture uas  stirred for 6 h, and the 
precipitate of the iodoamine ( d l ,  R = NH,) hydrochloride 
salt which formed was filtered and washed with ether (5.6 g, 
687;). 

To a suspension of LAH (2 g) in dry DME (125 ml) under 
N, the dried hydrochloride salt of 11, R = NH2 (5.6 g) was 
added portionnise. After refluxing for 36 h; the mixture mas 
cooled to OcC and Mas treated [vith 40 mi of 4 A' HCI. The 
mixture was stirred (3 h), filtered through Celite, and washed 
with water. The resulting solution was basified with solid 
NaOH, and extracted with ether (3 x 50 nil). Evaporation of 
the combined ether extracts gave 2.1 g (57z)  of 12, R = H, 
as a colorless solid; ' H n ~ r  6:  1.2 (6H, s, C(CH,),), 1.6 (2H, s, 
br, NH,), 2.65 (2H, s, ArCHZ), 3.9 (3H, s, OCH,), 5.25 (2H, 
s, 0CH2),  6.8 (3H, m, C,H,), 7.5 (5H, nl, C,H,); n ~ s  rii,'e (% 
relative abundance): 286 (l), 285 (3), 270 (4), 229 (4), 228 (24), 
137 (6), 107 (8), 91 (61), 65 (20), 59 (23), 58 (loo), 51 (5). Exocr 
iiiass calcd. for C18H2,N02 : 285,1727; found: 285.1728. The 
hydrochloride of the title compound had mp 178-179'C. Anal. 
calcd. for C18H24C1N02: C 67.17, H 7.52, N 4.35, C1 11.02; 
found:C67.13,H7.30,N4.14,C111.15. 
I -  (4-Benzyluxj~-3-ii1~~tI1o,~yp/ie1i~l) -2-ii1etl1yl-Z-in-~~r.opyl- 

aiiiino)proprn~r (12, R = CH,CH, CH,) 
To a solution of 12, R = H (2.10 g, 7.37 nimol) in dry THF 

(40 ml) and triethyiamine (3.1 1111, 22.1 nimol) was added 
dropwise and uith stirring, a solution of propionic anhydride 
(1.5 nil, 11 mmol) in THF (10 1111). Stirring was continued for 
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15 h then a solution of 2 N NaOH (10 ml) was added and the 
mixture was stirred for a further 2 h. The organic layer was 
separated and the aqueous layer extracted with CH,CI2 
(2 x 25 ml). The combined organic extracts were dried 
(Na,SO,) and evaporated to provide the amide (12, R = 
COCH,CH,) as a colorless oil 2.4 g (97%) which solidified on 
standing, mp 80-82'C (diethyl ether). 

A solution of the amide 12, R = COCH,CH, (2 g, 5.87 
mmol) in THF (15 ml) was reduced with diborane (23.5 ml, 
1 M in THF) according to the proced~~re described in the 
preparation of le,  and 12, R = CH,CH,CH3 (1.51 g, 79%) 
was obtained as the hydrochloride salt, rnp 190'C; 'Hmr of 
base 6: 0.8-1.2 (9H, m, C(CH,),, CH2CH,CH3), 1.4 (2H, m, 
CH,CH,CH3), 2.4-2.8 (5H, m, ArCH,, NH, RNHCH,R), 
3.95 (3H, S, 0CH3), 5.2 (2H, S, 0CH2),  6.7 (3H, n ~ ,  C6H3), 
7.5 (5H, m, C,H,): ms iri,'e (% relative abundance): 327 (2), 
268 (6), 223 (5), 177 (6), 150 (5), 149 (31), 114 (16), 101 (43), 
100 (loo), 92 (4), 91 (64), 70 (8), 58 (69). Exact r~nss  calcd. for 
C,,H,,NO,: 327.2190; found: 327.2193. 

I -  (4-Hyd/~o.ry-3-tr1etI1oxypher1~~/) -2-/i7rt/1~'1-2-(n-propj'l- 
at?iir~o)propune / I f )  

A solution of the amine (12, R = CH2CH,CH,) (1.5 g, 
4.59 mmol) in ethanol (100 ml) was hydrogenated over pal- 
ladium-charcoal (2.7 g) at 40 psi for 17 h. The mixture was 
filtered through Celite and concentrated to give 0.7 g (82%) 
of I f ;  'Hmr 6: 0.8-1.2 (9H, m, C(CH3),, CH2CH2CH3), 1.8 
(2H, m, CH2CH,CH3), 2.6-2.8 (4H, m, ArCH2, CH,CH,- 
CH,), 3.85 (3H, s, OCH,), 5.5 (2H, s, br, NH, OH), 6.8 (3H, 
n ~ ,  C,H,); n ~ s  r)7/e (z relative abundance): 222 (I), 137 ( 5 ) ,  
122 (2), 116 ( I ) ,  100 (loo), 98 (2), 94 (2), 91 (2), 77 (2), 71 (I) ,  

58 (27). E.xnct rnass calcd. for C1,HZON02(M - CH3)+:  
222.1489; found: 222.1492. A sa111ple for analysis was purified 
by gc (Varian aerograph 90-P instrument) and the product with 
retention time 9.1 min on a 180 cm x 4 mni id stainless steel 
column containing 3% OV-101 on Chromosorb W (column 
temperature 160'C; He flow rate 60 mlimin) was collected as 
colorless needles, mp 114-115-C. Anal. calcd. for C14H23N02 : 
C 70.85, H 9.77, N 5.90; found: C 70.38, H 9.68, N 5.86. 
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