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SHORT COMMUNICATION 

74Iydroxychlorpramazine in the wines of schizophrenics receiving chlorpromazine* 

ALTHOUGH evidence suggesting hydruxyiat~o~ to be a metabolic route for chlorpromazine in man was 
reported as early as 19~59,‘-~ the lack of synthetic standard compounds has prevented positive 
identification of any of the presumed hydroxylated metabolites. Huang ef ~1.~ reported the presence 
of what appeared to be such a compound in the urines of chronic schizophrenic patients and estimated 
that it accounted for approximately 5 y0 of the administered doses of chlorpromazine. 

Synthetic 7-hydroxychlorpromazine has recerttly become available,? thus enabling positive identi- 
fication and quantitative analysis for this compaund. We report here the results of analyses of urines 
of five chronic male schizophrenics receiving chlorpromazine, showing 7-hydroxych~orpromazi~~ 
to be a urinary product ofchlorprom~~ne metabolism. 

PROCEDURE 

Five male chronic schizophrenics receiving maintenance-level daily doses of 400 to 1,000 mg of 
chlorpromazine (thorazine; Smith, Kline and French Labs. ; Philadelphia), with no other drugs, 
were chosen for this study.: A 250-ml aliquot of a pooled 3- to S-day total urine from each patient 
was analyzed by the procedure described below. 

The urine was concentrated to the consistency of a syrup, at room temperature, with a Rinco rotary 
evaporator used with a high-vacuum pump and a dry ice-acetone trap. The residue was stirred with 
100 ml of methanol, then filtered. The filtrate was evaporated to near-dryness, the residue having 
the consistency of a wax at refrigerator temperatures. A 1-g sample of the wax was dissolved in 50 ml 
of pH 6.8 phosphate buffer (0.2 MI_ The resulting solution was extracted with two 50-m{ portions 
of methyfene chloride, and the aqueous phase discarded. The two SO-ml organic phases were 
pooled, extracted with 50 ml of 0.1 N HCI, then discarded. The HCI extract was brought to pH z- 10 
with NaOH, and extracted with two 50-ml portions of methylene chloride. The methylene chloride 
layers were pooled, then evaporated to dryness. The residue was taken up in 4-8 ml of 0.1 N HCl-IO-a 
M FeCI,. Visible spectra were run in l-cm path-length cuvets in a Cary model 14 recording spectro- 
photometer, and the 7-hydroxychlorpromazine concentrations were calcuhued from absorption 
at 545 rnl_~ and 515 mp, based on a calibration curve prepared from authentic 7-hydro~y~h~orproma~ 
zinc. This procedure, which appears to give nearly quantitative recovery of 7-hydroxy~h~o~rom~i~~ 
when added to urines, is outlined in Fig. 1.5 

In addition, the dried methanohc extra&s were chromatographed directly on Whatman 3MM 
filter paper strips in the n-butanol- ethanol -water (5 : 2 : 2 v/v) solvent system used by Huang 
et u/.~ Phenolic compounds were detected by spraying the chromatograms with 2 p/, FeCl, in n-butanol. 
Nonhydroxylated phenothiazines do not form colored products with this treatment. 

RESULTS AND DISCUSSION 

The visible absorption spectrum of 7-hydr~xyc~io~rom~~ne in 0.1 N HCCIO-3 M FeCls is 

* Supported by the Psychopharma~oIogy Service Center of the Nationa< Institute of Mental 
Health under Contract PH-43-62-195. 

t Synthesized by the Research Institute of Temple University supported by PSC-NIMH 
under Contract S&43-ph-3758. 

$ We wish to acknowledge the cooperation of Dr. Gerald Klerman, Mr. Albert DiMascio, 
and Mr. Robert Catventer of the Massachusetts Mental Health Center. Boston, Mass., in 
supplying the urine samples. 

s Attempts to extract 7-hydroxychlorpromazine directly from urine with methylene chloride 
have been unsuccessful, although the material seems to be readily extracted from aqueous 
solutions of the methanol-soluble fraction of urines. 
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shown as curve A in Fig. 2. The double band is characteristic of this compound under these con- 
ditions, and only single bands have been observed with nonhydroxylated phenothiazine derivatives. 
Virtually identical spectra were obtained with extracts from urines of all five patients except J. M.; 
a typical one is shown as curve B in Fig. 2. 

Paper ehromatograms of authentic ~-hydroxychl~~rpromazine in the n-butanol -ethanol -water 
(5 : 2 : 2 v/v) solvent gave a band with an Rf of about 0.8 which showed a biue color when sprayed 
with 2% FeCt, in n-butanol. A similar band was seen in the urines of all of the patients except J. M. 
In addition, a band at Rf of 06 was seen in ail five patients. This appears to be the “CPOH,,” reported 
by Huang et al.7 Both bands (& 0.6 and 0.81, when eluted with 0.1 N HCl-10-3 M FeCl,, gave 
visible spectra identical with 7-hydroxychlorptomazine treated similarly. This supports the contention 
of Huang et al. that CPOHr is a hydroxylated derivative of chlorproma’tine. This compound (Rf 0.6) 
appears to have solubility properties different from 7-hydroxychlorpromazine, since it was observed 
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FIG. 1 1 Procedure for extraction of 74~ydroxychlorpromazine from urine. 

in the urine of all five patients, but only four of the patients showed spectra characteristic of a 
hydroxylated phenothiazine in the methytene chloride extracts. We also observed a good correlation 
between the relative intensities of the ~bromato~rapb~~ FeCl,positive bands at IQ O-8 and the 

TNeither the “Rf 06' nor the "Rf O-8" band were observed in urines from individuals not 
receiving chlorpromazine. 



Short communication 661 

amounts of FeCi,-positive material extracted by our procedure (see Table 1). Thin-layer chromato- 
grams on silica gel G, using acetone as a solvent, showed a band corresponding to 7-hydroxychlor- 
promazine in extracts. In one case an extract (patient R. F.) was acetylated and subjected to vapor- 
phase chromatography. A peak corresponding to acetylated 7-hydroxychlorpromazine was observed. 
This peak was absent in extracts of individuals not receiving chlorpromazine. 

The results in Table 1 are reported as milligrams of 7-hydroxychlorpromazine per total 24-hr 
urine, and as a percentage of the total daily dose of chlorpromazine. The variation among the 
patients is striking. We have experienced difficulties in extracting 7-hydroxychlorpromazine from 
urines by several procedures which should, in principle, extract the compound. Thus we must 
consider the possibility that the variation in yield may be due either to metabolic differences between 
the individuals or to possible variable efficiencies of our extraction procedure on different urines. 

\ 
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FIG. 2. Curve A is a visible spectrum of authentic 7-hydroxychlorpromazine in 0.1 N HCI- 
10m3 M F&l,. Curve B is the spectrum of the final residue obtained from extraction of 
urine from patient R. F., when dissolved in 0.1 N HC1-10-3 M FeCI,. In both cases the 

reference cell contained 0.1 N HCI-10m3 M FeCI,. 

TABLE 1. RESULTS OF ANALYSES OF URINES FROM FIVE CHRONIC MALE SCHIZO- 

PHRENICS RECEIVING CHLORPROMAZINE 

Patient 

Yield of 7-hydroxy- 
Dose of Relative chlorpromazine 

chlorpromazine intensity __------ ___- 
(mg/dayJ of Rf 0.8* (mg/day) ( 7; of dose) 

J. L. 
R. L. 
R. F. 
D. S. 
J. M. 

1.000 
600 

1,ooo 
500 
400 

;-_l__. I_ 6.4 
.{ ~.~ + 

_~ 1_ ;:; 
0.6 

Not detected Not detected 

0.64 
0.57 
0.07 
0.12 

* Visual estimation of the color intensity of the band corresponding to 
7-hydroxychlorpromazine on paper chromatograms. 
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From the data in Table 1, it appears that 7-hydroxychlorpromazine accounts for a relatively small 
fraction of the daily dose of chlorpromazine, amounting to less than 1% in the highest case. 

Monsanto Research Corporation, STEVEN PRICE 
Boston Laboratories, H. F. MARTIN* 

Everatt, Mass., U.S.A. B. J. GUDZINOWIC~ 

* Address: Biochemistry Section, Rhode Island Hospital, Providence, Rhode Island. 
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