
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 27 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Organic Preparations and Procedures International
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t902189982

A FACILE SYNTHESIS OF NATURAL MHPG, A METABOLITE OF
NOREPINEPHRINE
M. Adamczyka; Y. Y. Chena; J. F. Fishpaugha

a Abbott Diagnostics Division D-9MA Abbott Laboratories, Mental Illness Neurological Disorders,
Abbott Park, IL

To cite this Article Adamczyk, M. , Chen, Y. Y. and Fishpaugh, J. F.(1990) 'A FACILE SYNTHESIS OF NATURAL MHPG,
A METABOLITE OF NOREPINEPHRINE', Organic Preparations and Procedures International, 22: 4, 526 — 528
To link to this Article: DOI: 10.1080/00304949009356318
URL: http://dx.doi.org/10.1080/00304949009356318

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t902189982
http://dx.doi.org/10.1080/00304949009356318
http://www.informaworld.com/terms-and-conditions-of-access.pdf


OPPI BRIEFS Volume 22, No. 4 (1990) 

A FACILE SYNTHESIS OF NATURAL MHPG, 

A METABOLITE OF NOREPINEP- 

Submitted by 
(08107/89) 

M. Adamczyk*, Y. Y. Chen and J. F. Fishpaugh 

Mental Illness Neurological Disorders 
Abbott Diagnostics Division D-9MA 
Abbott Laboratories, Abbott Park, IL 60064 

The diol 1 (4-hydroxy-3-methoxyphenyl glycol, MHPG), isolated from urine by 
Axelrod in 1959, has been suggested to be a metabolite of the neurotransmitter 
norepinephrine.l.2 Recent interest in the measurement of urinary MHPG concentration has 
been prompted by the discovery that variations in concentration could be related to various 
mental disorders.3 Some of the analytical methods used to determine MHPG concentration 
are HPLC,4 radioimmunoassay5 and G W S . 6  Historically, both research and analytical 
methods have only used the readily obtainable racemic mixture. Our current studies required 
enantiomerically pure, natural MHPG. Although several syntheses of racemic 1 have been 
published,2.7 no synthesis of the naturally occurring material has been reported. We have 
achieved the first synthesis of natural MHPG from (-)-VMA as shown in the following 
scheme. 

(-)-2 HCl, H2O 

salt 
cinchonine - (-)4 

0 (+)-Cinchonhe 
H (+)-2 HCl, H 2 0  

O-VMA 2 cinchonine - (+)-2 
H3c*0H+ salt 

-5 O C  HO- 

(-1-2 (-)-h4HPG 1 
Racemic VMA was resolved via fractional crystallization of its (+)-cinchonine salt. The 

diastereomers were treated with acid to give (+)-2 and (-)-2.* The production of glycol 1 
from VMA was optimized by controlling several reaction parameters. These experiments 
revealed that critical conditions included temperature and work-up. The reaction temperature 
must remain below 0' because above +5', a significant amount of decomposition occurred. 
Careful control of pH during aqueous workup was necessary to produce consistent yields 
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(55-60%) of the glycol (*)-l. (-)-VMA was readily reduced under the above optimized 
conditions to give natural (-)-MHPG ( [ a ] ~  = -32.0'; c = 1.0, methanol) in 58% yield while 

(+)-MHPG ( [ a ] ~  = +32.1'; c = 1.0, methanol) was obtained in 61% yield from (+)-2. 
In summary, natural (-) and unnatural (+)-MHPG were synthesized from commercially 

available, racemic vanillomandelic acid in two steps. The natural isomer of MHFG and 
derivatives of natural MHPG are currently being used in the development of an 
immunoassay. 

EXPERIMENTALSECI'ION 

(f)-VMA, (f)-MHPG piperazine salt, (+)-cinchonine and borane THF complex (BH3.THF) 
were purchased from Aldnch. Tetrahydrofuran (THF) was distilled from potassium 
benzophenone ketyl immediately prior to use. (i)-VMA was resolved as described in the 
literature to give (-)-VMA ( [ a ] g =  -131.5', c = 1.0, H20 lit. [a]g = -133'; mp. 151-152*, 
lit. 152' and (+)-VMA ( [a#= +128.1', c = 1.0. H20, lit. [ a B  = +133'; mp. 149-150.5'.8 
lH, 13C NMR spectra were obtained on a GE-300 MHz NMR, mass spectra were run on a 
Nermag 3010 and optical rotations were run on a Perkin-Elmer Model 241 polarimeter. Both 
(-) and (+)-MHPG had identical 1H, 13C NMR spectra and molecular ion peaks @CI) as 
(*)-MHPG. 

_ _  MHFG (l).- BH3.THF (2.0 mL, 1.0 M, 2.0 mM) was added dropwise to a -15' solution 
of (-)-VMA (99 mg, 0.50 mM) in 3 mL of the THF under N2, warmed slowly to -5' and 
stirred 2 hrs at -5.. The reaction mixture was cooled to -15*, cautiously quenched by 
dropwise addition of excess methanol( 1.5 mL) and stirred 30 min at 25'. The mixture was 
poured into toluene (5 mL)/water (15 mL, pH = lo), separated and the organic layer was 
discarded. The aqueous layer was adjusted to pH = 5.8 with 1 M HCl and then extracted 
with ethyl acetate (5 x 20 mL). After drying the organic extracts over Na2S04, the solvents 
were removed in vacuQ to afford an oil which was purified by column chromatography 
(Si@; CH2C12/MeOH, 90:10, v/v) to yield 54 mg (-)-MHPG (58%). [a le  -32.0' (c = 1.0, 

methanol). 1H NMR (CDCl3): 6 6.93 (d, J = 1.81 Hz, lH), 6.84 (d, J = 7.99 Hz, lH), 
6.80 (dd, J = 7.99 Hz, J = 1.84 Hz, lH), 6.51 (s, lH), 4.75-4.67 (m, lH), 3.89 (s, lH), 
3.85 (s, 3H), 3.73-3.56 (m, lH), 3.51-3.42 (m, 1H); 13C NMR (CDCl3): 6 146.90, 

145.40, 133.00, 119.03, 114.49, 109.07, 74.49, 68.23, 55.88; MS: m/z (M + H)+calcd 
185.814, obsd 185.0814. 
M. Calcd for C9H1204: C, 58.66, H, 6.56. Found C, 58.25; H, 6.41 
J+bMHPG.- In a similar manner (+)-MHPG was obtained from (+)-VMA in 61% yield. 
[a#= +32.1' (c = 1.0, methanol). 

Acknowledgements.- We would like to thank Ruth Stanaszek for obtaining our NMR 
spectra, Preston Hill for obtaining our mass spectra and E. Wiggins for the elemental 
analysis. 
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ULTRASOUND-PROMOTED SODIUM BOROHYDRIDE REDUCTION OF 

PENTACYCLO[5.4.0.02~6.03~~0.05~9]UNDECANE-8,11-DIONE (PCUD-8,11 -DIONE) 

AND OF 4,4-DIMETHOXY-2,3,5,6-TETRACHLORO-PCUD-8,ll-DIONE 
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In connection with a continuing study of the synthesis and chemistry of substituted 
pentacyclo[5.4.0.02.6.03.~~.O~.9]undecane-8,ll-diones (PCUD-8,1l-diones),l a substantial 
quantity of PCUD-endo. endg-8,ll-diol (2a) was needed. Sodium borohydride reduction of 
PCUD-8,ll-dione a has been reported to afford a mixture of 2a and PCUD-~xo.endo-8,11- 
diol m.2.3 This method for reducing 1 has several drawbacks, i.e., it requires (i) the use of 
a large excess of sodium borohydride, (ii) long reaction times (i. e., 24 hrs), and (iii) tedious 
separation of 2a from the product mixture.2 Accordingly, this procedure does not lend itself 
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