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Scheme 11 

a-allocryptopine in opium appears to he of  the order 
of 0.01 yo. 

Andb--Calcd. for C2LH23N05: C, 65.28; H, 
6.28; N, 3.79. Found: C ,  68.24; H, 6.03; N, 
3.99. 

DISCUSSION 
Reticuline (11) has bcen showii t o  be a precursor 

for protopine in several plant species (11, 12), and 
there is evidence that this bintransformation pro- 
ceeds by way of scoulerine (111) ( U ) ,  which has 
recently been isolated from opium (6). Scoulerinc, 
like reticuline, represents an important branching 
point in the biosynthesis of opium alkaloids from 
which a number of tetraliydroprotoberberine (IV), 
protopine ( V ) ,  and phthalidcisoquinoline alkaloids 
(VI) niay be derived (Scheme 11). A thorough 
search may well reveal othcr members of thesc 

5 The analyses were carried out by the Microanalytical 
Lahot-atory. Department of Chemistry. Univei-sky of Cali- 
furuia, Berkeley. 

alkaloid groups in t h e  opium poppy than those which 
have been reported so far. 

REFERENCES 
(1) Rrochmann-IIanssen, E., and Furuya, T., J. Phnvm 

( 2 )  Brochmdnn-Hanssen, E.. and Furuya, T., Planla 

(3) Brochmann-Hansscn, E., and Niclscn, B..  Telra- 

(4) Brochmann-IIanssen, E., and Nielsen, D . ,  J. Pharm. 

( 5 )  kijland, M. M., Pharm. Weekblad, 99, 1165(1964); 

Sca., 53, 575(1964). 

M r d . .  12, 328(1064). 

hedvon Lettevs, (No. 18) 1271(1865). 

Sci. 54 1393(1965). 

100. 8811965). 
(6) kmchmann-Hanssen, E., and Nielsen, B., Tetra-  

hedron T . r l t ~ r c  tn he nuhliqhed . .,.. ~ 

(7j k n s k e .  R. H. F.,  "The Alkaloids. Chemistry and 
Physiology," vol. IV, Manske, R.  H. P., and Holmes, H. L..  
Academic Prcss Inc., New Yurk, N. Y., 1954, p. 159. 

( 8 )  Soine. T. 0.. and Willrtte. R. E.. J .  Pharm. Sci.. 
49, R B S ( I ~ ) .  

(9) Brochmann-Hansscn E.. and Nielsen. B. .  tbid . 54. . ,  , .  , .  
1831(1Y65). 

(10) High Resolution NMR Spectra Catalog, Varian 

(11) Barton, D. H. R. .  H e s s .  I<. H., and Kirby, G. W.,  

(12) Rattershy. A. H., Francis, R.  J . ,  Ruveda, E. A.. 

Associates, Palo Alto, Calif., 1962. 

Proc. Chem. Soc., 1963, 267; J .  Chem. Soc.. 1965, 6379. 

aud Staunton, J., Chem. Commun., 1965, 89. 

Cornmanications 

Nonspecificity of Published 
Assays for 

Chloramphenicol Solutions 

Sir: 

The authors have found that the accepted 
spectrophotometric method (1)  for chloramphen- 
icol-containing pharmaceuticals does not yield 
valid results when applied to  a partially degraded 
aqucous solution of chlora~ni,heiiicol. The Code 

of Federal Regulations designates as accepVable 
various analytical methods for the antibiotic in 
pharmaceuticals. The  procedures for two micro- 
biological methods and one spectrophotometric 
method are outlined in the code (1). In  addition, 
Higuchi, Marcus, and Bias have developed a 
different microbiological method and have com- 
pared this with a chromatographic method for 
chloramphenicol (2). 

Samples of an aqueous solution of chloram- 
phenicol containing stabilizing agents were stored 
at 4", 22O, and 32' for approximately 16 months. 
Table I shows the chloramphenicol content of 



V d .  55, No.  7 ,  .Tidy 1966 74.5 

'I'Aljl,E 1. -Cl)MPAKISON O I J  MHTHOI)S" 
~~~ ______ 

1 ' .  \: 
Stwage  Rlici-obiological Mici obiological wilh Prior TLC 

(Cup Plate) (Tui-hidimetric) Sepal ation I lirect 1'. \'. _ _  1 etnp. 

StC1.b 0.492 i 0.011 0.507 i 0.001 0.491 & 0.(10:3 0,505 f 0,002 
4" 0.51i  f 0.005 0.515 f 0.001 0.49; & 0.005 0.555 f 0.000 

220 0.390 i 0.013 0.390 f 0.007 0.  :5x3 + 0.001 0.556 f 0.002 
:?Ao Bclow 0.240 Not assaycd 0. 1x3 f 0.002 0 ,  ,566 f 0.004 

~ 

(I Each figure represents the  average uf thiee dctcrminations and is expieised as the per cent uf chloramphenicol in t h e  
I' 17reshly prepared solution of the same solution. 

formulation containing 0,50'X, chloramphenicol. 
The  precision is expressed as average deviation from Lhe values niven. 

T A B L E  1I.-I!iVRLYSIS O F  COMMEKCIIALLY I iVAILABLB 
CHLORAMPHENICOI. PROI)UCTS~ 

t'..V. 
~~ ~~~~ ~ 

with Pi-ror TLC 
Separation Ilirzct 11. V. 

Product 1 (1.189 0.242 
Product 2 0 .  I06 0.221 

' I  ISach figure represents the average o f  two detei miiiatiutis 
and ib expt-essed as the  pet- cent ,if chliwamphenicol in the  
sdutiun. The lalrcl claim on these t w o  prnducts was 02'% 
chlrri-amphenicol. 

these samples after I( i  months as determined by 
two accepted microbiological methods ( l ) ,  by the 
accepted ultraviolet method ( I ) ,  and by an im- 
proved spectrophotometric method utilizing thin- 
layer chromatography. The scilutiiin was origiii- 
ally prepared to contain 0.S570 ch1orariq)henicol. 

The itnproved spectrophotometric methi id CCiTI- 

sisted of quantitative separation of chloram- 
phenicol from degradation products utilizing thin- 
layer chromatography fiilliiwcd by ultraviolet 
analysis. Standard 2 by 9 in. thin-layer chrorna- 
tiigraphy plates were coated with silica gcl 
HFZal + 366 (Brinkmarin Instruments, Inc.) and 
preconditioned before use by heating in an oven 
a t  90' for 15 inin. The developing medium was 
chlorofor~i~isi~I)roI,anol (4 : 1) and visualization of 
the antibiotic was accomplished using an ultra- 
violet light eiiiitting at 2537 A. Development 
timc for the chroniatograin was 55 min. The 
chloramphcniciil was desorbed from the ailsor- 
bent by ethanol over a l%-hr.  periud anti deter- 
mined at 274 infi on an ultraviiilet spectropho- 
tonieter. 

It can be seen from the data in Table I that  all 
four methods of analysis agree cli 
prepared :tqucoiis solution of chloramphenicol. 

m the above table that  direct 
of a partially degraded aque- 

ous solution o f  chloraInp~ieriicol which is t(i 
months old yields high values. These figures arc 
not in agreement with the two accepted micro- 
biological methods which are specific for active 
antibiotic concentration. On the other hand, the 
results using prior separation by thin-layer 
chromatography ftillowerl by ultraviolet determi- 
nation are in close agrcemcnt with those values 
obtained by the microbiological mcthods. In 
fact, if the O.IS3 figure obtained by thc thin-layer 
chromatography method on a : 3 Y  sample is used, 
i t  can bc calculated that  the clilorani~~lienicol in 
this sample 11% undergone apprmimdtely (iiyO 
degradatiiin. A4 deterrninatiori b y  direct ultra- 
violet analysis on the same sample shows that  no 
degradation has taken place. 

The thin-layer chromatographic mcthod and 
the accepted direct ultraviolet method (1) were 
applied LII stable aqueous solutions of chlorani- 
phenicol currently availablc only 1111 the foreign 
market. The results, shown in Table 11, indicate 
considerably less active ch1oramphenicr)l present 
in samples tested by the thinlayer chromato- 
graphic method than by thc tlircct spectropho- 
ti metric method. 

(1 )  Code of Federal I:egulations, Title 21. Chap. 1,  p. 183 
f f . .  Ofice uf the Federal Ilegister, Sational Archives and 
I<ecoi-ds Service, Genei-al Services Administration. Washing 

I ) . ,  arid Mias, C. I ) . ,  J .  Phar,m. 
SCl.. 43, 135(1954). 
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