
Determination of 7-Bromo-1,3-dihydro-5-( 2-pyridy1)- 
2H-1,4-benzodiazepin-2-one (Ro 5-3350) in Blood 

by Gas-Liquid Chromatography 
By J. ARTHUR F. DE SILVA and J. KAPLAN 

A method for the determination of Ro 5-335 0 [7-bromo-l,3-dihydro-5-(2-pyridyl)- 
2H-1,4-benzodiazepin-2-one] in whole blood of humans is described involving 
selective extraction into ether, acid hydrolysis, and analysis by gas-liquid chroma- 
tography. The method has good sensitivity (0.07 to 0.10 mcg./ml., blood), is 
specific for Ro 5-33 50 after it is hydrolyzed to 2-amino-5-bromo-benzoylpyridine, 
and has an acceptable recovery of the order of 61.0 f 3.0 per cent. The method 
has been successfully applied to the determination of Ro 5-3350 in samples obtained 

from a blood level fall-off study. 

0 5-3360 [ 'i-BROMO- 1,3-DIHYDRO-5- (2-PYRI- 

nYL)-aII-l,l-BENZODIAzEPIN-2-0NE] (1)  iS a 
new psychotherapeutic drug of the I ,4-henzodia- 
zepine class of compounds ( 2 , 3 ) .  It is undergoing 
clinical evaluation as a psychotropic drug in the 
control of ambiilatory schizophrenics 

The compound is chemically related t o  chlor- 
diazepoxide' and diazepam. Ro 5-3350 under- 
goes strong acid hydrolysis to  an aromatic pri- 
mary ainine which can be measured by  a Bratton- 
Marshall procedure as is chlordiazepoxide (4) 
(Scheme I). 

Studies of Schwartz and Baukeina (5) with 
'Clabeled Ro 5-3350 (labeled in the benzo- 

diazepine ring at 'C=O, Scheme I) conducted 

in dogs revealed that the maximum concentra- 
tion of the compound in blood after a 3.5-mg./ 
Kg. oral dose totaling 36 mg. was 0.90 mcg./ml. 
4 hr. after administration of the drug. This 
indicated the need for an assay capable of detec- 
tion in the submicrogram range and suggested 
the use of gas-liquid chromatography (GLC). 

Preliminary work showed tha t  intact Ro 5-3350 
could not be determined by  GLC because of 
thermal decomposition a t  the high flash tempera- 
tures required for volatilization. However, 
strong acid hydrolysis of the compound to  2- 
amino - 5 - broino - benzoylpyridine (ABBP), 
Scheme I, reaction 3, gave a good response to 
electron-capture detection when chromato- 
graphed on a 2-ft. column of 2% Carbowax 
"OM-TPA (6). The method finally adopted 
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utilized the electron-capture detector response to  
ABBP for the determination of the parent coin- 
pound, Ro 5-3350 in blood or plasma was ex- 
tracted at pH 9.U into diethyl ether and then 
re-extracted from ether into 6 Ar HzS04. The Ro 
5-3350 in this acid medium was hydrolyzed t o  
2-ainino-5-bromo-benzoyl~~yridine (ABRP) and 
glycine, after which the acid phase was neu- 
tralized, and the ARRP was extracted into diethyl 
ether. The residue after the cvaporation of ether 
was taken up in a known volume of n-hexane, an 
aliquot of which was analyzed by  GLC. The 
area of the ABBP peak was used to  determine the 
concentration of Ro 5-3350 in the sample. 

EXPERIMENTAL 
Operational Parameters.-Instrumeut: Jarrell- 

Ash chromatograph, Universal model 28-700 with a 
100 mc. titaniuni tritide electron-capture detector 
(No. 28-750). Column: a 2-ft. column of 27, 
Carbowaw SOM-TPA on silanized Gas Chrom P 
100-120 mesh contained in stainless steel 1/4-in. 
tubing. Carrier gas: nitrogen passed through a 
molecular sieve before entering the column and 
adjustcd to  a flow rate of 250-300 ml./min. Column 
head pressure: 2 5 2 7  psig on  a second stage of gas 
rcgulator. Conditions of column head pressure 
and flow rate may be varied so as to  obtain a re- 
tention time for ABBP bctwecn 6 and 7 min. 
for effective separation from adjacent peaks. 
Temperature of oven: 220 f 2" (isothermal). 
Temperature of injection port: 250 f 2'. Tem- 
perature of detector: 210 f 2". Amplifier range: 
1.0 X lop9 amp. full-scale dcflcction. Optimum 
detector voltage for ABBP: 20-30 v. d.c. Output 
on recorder: 1 .O mv. (Brown-Honeywcll.) Chart 
speed: 1.26 cm./min. = 30 in./hr. Time constant: 
1 sec. Minimum dctcctablc amount of A R B P  = 

5.0 X Gm. (5.0 ng.). Ketentioti time (RL) 
ol ABBP = 6-7 rnin. 

Preparation of Column Substrate.--l"ie iucrt 
support Gas Chrom P 700/120 mesh (Applied 
SCieiiCe Labs, State college, pa.) was silanized, 
aud coated with Carhowaw 20M-TPA ( Wilkens 
Instrument and Research, Inc.) t o  give a 2% 
loading on a weight-weight basis (7).  

Packing and Conditioning the Chromatographic 
Column.-A 2-ft. piece of stainless steel tubing was 
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packed with the. prepared substrate arid ctrnditioned Shake well arid check pH, buffer it up to pH 9.Y 
for 24-48 hr. a t  240’ (7). A properly conditioned if necessary with thc r’;azCOa solution. This solu- 
and sensitized column had a useful life-span of tion is 1 M with respect to H3BO3-Na2CO3-KCI, 
about 6 months of continuous use. T h e  solution should be stored at  about 35-37’ to 

prevent crystallization of the salts out of the 
solution. Determination of Standard Curve of ABBP 

2-Amino--Ei-br~~mo-berizoylpyridi~~~ synthesized by niethyl Ethey.-Analytical reagent grade ether 
Fryer et al. (1) of >98% Purity was dissolved in (absolute) containing not more than 0.0005Y, 
hexane to yield a stock standard solution of 1 residue after evaporation arid peroxide content not 
tng./ml. From this solution suitable dilutions more than 0.00005% (Mallinckrodt) must be used 
were made with n-hesane to yield final standard from a freshly opened can om the day of use or up to 3 
solutions csoveririg the range of 5 ng./lO pl. to 30 days after opening. 

iinal solutions were injected and from their avcraar iLne (=isher) not ( 1 , 0 0 0 3 ~ ~  
peak areas a standard curve of peak area (cm.z) 

Into a 40-ml. glass-stoppered centrifuge tube, zwsus nanograms of ABBP was drawn as shown in 

2 rnl .  ( J f  triple-distilled H20, a i d  5 nil. of pH 9.0 for each d i ~ y  01‘ analysis because column perforn- 

1 M ttorate buffer, and in ix  well by tapping. : i i m  and detector respoiisc t u  A U U  I’ c l ia i ige~ with 

Add 15 nil. of ether, seal stoppcr with triple- t iinc. 

I’roced ure distilled water, atid shake on a reciprocating shaker 

11g./10 P I .  Three l0-d. aliquots Of each of the n-ffexane,-Reagent grade “sp~trar~alyzed” hex- 

residue after evaporation must be used, 

ITig. A4 be dcterrnined :Ldd 1 1111, of of blood containing Ro 5-33.?,), 

Reagents;. ~-11]] ,-c.aKcllth tilust I,(. ,,f j-eagej,t 
for lo Inin. Ce’ltrifuge (refrigerated cen- 

layers and transfer ether phase into another 40-ml. were made up in triple-distilled water. 6 N IIzSOa 
in triple-distillcd water. 6 N NaOH in triple- 
distilled water. Re-extract the blood with another 10 ml. of 

1 ~f H J ~ o , - ~ ~ ~ ~ c o : ~ - ~ - c ~  ~ ~ f f ~ ~ . - - ~ ) i ~ ~ ~ ~ l ~ ~  62.8 

tube‘ 

ether and combine the ether extracts. 
C r n .  oI boric n d  (H.rBO,<) arid 74.6 Gin. of KCI/L. Add 5 nil. of t i  N H2SOI to the combined ether 
of triple-distilled water. Dissolve 106.0 Gin. extract, shake for 10 inin., and centrifuge for 5 min. 
Ka7COs/L. of triple-distilled water. To 630 ml. to  effect a quantitative separation of the ether and 
d the boric acid-KCI solution add 370 ml. of the Remove the ether layer by aspiratioii 
Na2CO3 solution to make a liter of buffer solution. 

acid phases. 
with a capillary pipet. 
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niatographed arid tlie ABBP peak is identified by 
its retention time. 

The area of this peak is determined and the 
nanogram amount of ABBP present is obtained 
from a standard curve. The nanogram amount 
of Ro 5-3350/ml. of blood or plasma is drterminctl 
from the total nanograms of ABBP X 1.142 [cori- 
version factor, based on the molecular weights of 
Ro 5-3350 (316.16) and ABBP (276.9), respec- 
tively]. The amount of compound present in the 
samples should be corrected for the per cent re- 
covery of internal standards run concurrently. 

10 20 30 
CONCN. ng. OF R O  5-4598 ABBP STD. 

Fig. l.--I,itic.ar response of ABB 1' standards oii 
a 2-ft. eolutnu of Zci0 Carbowax 20M-TI'A ou 
silanized Gas Chroni P. 

Extract the acid phase once by shaking with 10 
ml. of rther for 10 min., followed by a second rx- 
traction with 10 ml. of ether for 5 inin. After each 
extraction centrifuge for 5 min. to separate thc 
phases and remove the respective ether layers by 
aspiration with a capillary pipet. 

Place the tube containing the ether-waslietl 
IizSOa extract (uristoppcred) iu a Iiot water batli 
(80-900) for 10 min. to drive off all the rcmainiug 
ether. Then stopper the tube (seal with triple- 
distilled water) and place it in a boiling water bath 
for 2.5 hr. to hydrolyze the Ro 5-3350 to ABBP. 

After hydrolysis, cool the sample in ice, and add 
1 drop of bromthyrnol blue indicator (O.lyo in 
50% alcohol). Neutralize the cooled H2S04 extract 
in ice with 6 N NaOH to a blue color. 

Add 10 ml. of ether to  the neutralized samplc, 
seal the stopper with triple-distilled water, and 
shake for 10 min. on a reciprocating shaker. Ccn- 
trifuge for 5 min. to separate the phases and transfer 
the ether layer into a 15-ml. glass-stoppered conical 
centrifuge tube, and evaporate the ether down to a 
volume of about 1 nil. 

Re-extract thc sample with another 10 nil. of 
cther and combine the ether extracts in the 15-ml. 
centrifuge tube. 

Centrifuge the combined ether extracts for 5 
min. and carefully rcmove any aqucwus layer present 
using a hypodermic syringe fitted with a cannula 
(BD-20, 15 cm. in length). 

Evaporate the combined ether extracts to dryness 
in a hot water bath and dry the residue in a vacuum 
dcsiccator for 30 min. Thc samples must not be 
maintained under vacuum for more than 1 hr. or 
loss of ABBP is incurred. 

Dissolve the residue in 100 pl. of n-hesaiir and 
~iisiire uniform distribution and solution of the 
material by tapping the tube for 60 sec. 

A suitable-sized aliquot, 1-10 pl.,  of the firial 100 
p l .  of n-hexane extract of the sample residue is chro- 

RESULTS AND DISCUSSION 

Preparation of the Sample for GLC.--'Two 
problems were encountered in this phasc of the 
study. The first one was to effect a quantitative 
extraction of Ro 5-3350 from blood and back into 
6: N H2SO4, the second was the complete hydrolysis 
to RRBP and the extraction of this compound into 
ether. Because of the basic nature of the com- 
pound it was found that Ro 5-3350 was quantita- 
tivcly extracted (97-99y0) into dietliyl ether froiti 
blood buPlered to pH 9.0 and back into 2 LV HC1 
as determined by its U.V. absorbance values in 2 N 
HCI, A ;> = 0.057/mcg. The recovery from blood 
into ether was also deterniined to be 98-99% of 
added Ro 5-3350 using 14C-labeled material de- 
termined by radioisotope scintillometry (Tablc I). 
When the ether phase was extracted with 6 A7 
H2S04, all the radioactivity (dpm) was quantita- 
tively removed into the acid. 

The next step, conversion of Ro 5-3350 to ABBI' 
by acid hydrolysis in 6 N HeSOr and the cxtraetioii 
o f  ABBI' iuto cther W a s  studied, aiid was tokJWet i  
by thin-layer chromatography (TLC) oil Silica 

T A H I - E  ~.-RRCOVEKY OF ' 'C-R~ 5-3350 i \ I ) l )EI )  '10 
1 ml. OF BLOOD 

Determined by 
Radioisotope Scintillornetry 

Activity Activity 
Concn., Added, Recovered, Recovery, 

mcg. dpm dpm 70 
50 18,200 1 8 , O q X  99 .1  

18,307 100.6 
18,371 101.0 

100 36.000 36,204 100.5 
35,211 97.8 
34,2 18 95.1 
35,679 99.1 
Ovcr-all av. 99 .0  =t 2 , l  

TABLE 11.-RECOVERY O F  KO 3-3850 A F ~ E R  
HYDROLYSIS TO ABBP IN 6 N HeS04 

~ 

~ ~ _ _ ~ ~  
Determined by Gas 

Liquid chromatography 
K o  5 8350 Total Ro 5-33GOn o/b 
Added, ng. Recovered, ng. Hydrolysis 

300 224 75.0 
226 75.0 

500 391 78.0 
389 77.0 
393 79.0 
407 8". 0 
365 73 . 0 
407 82.0  

Over-all av. 77.6 f 3 . 3  

Total ng. ABBP X 1.142 = Ro 5-3350 equivalent. 
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Gcl G (Stahl) with a fluorescent indicator in two 
solvent s:y:jtems: n-heptanc-chloroform-ethanol 
(10: 10: I )  :tiid i n  ethyl acetate. I3y running sep- 
aratc. stanclartts of Ro 5-3:3,50 and .1I3UI' alongside 
the hydrolysatr extract arid by viewiri,q the de- 
veloped plate under shortwave U.V. light, tlic 
position of each cornpound was ~n:~rle visiblc so 
tha.t the scgrneiits of Silica Gel G containing them 
icould be sicraped off the plate and either counted 
'by radioisotope scintillometry or aualyzed by 
1GL.C. Using Clabeled Ro 5-3350 extracted 
from blood iiitcs ether and back in 6 N HzSO?, arid 
rilso added dircctly to 6 N H,SO, and hydrolyzcd 
ifor 2.5 hr. a t  1 0 O o ,  no significant radioactivity was 
,measurable in the Ko 5-3350 area on TLC. This 
-indicated that the compound was quantitatively 
converted. The area 011 the TLC plate having the 
same Iif as the ABBP standard showed an intense 
:yellow band which was scraped of€, extracted into 
tether, and analyzed by GLC. This compound had 
-the same retention time as the ABBP standards 
:and was qua.nti:rcd from a standard curve of ABBP. 

Studies 1x11 the kinetics of the hydrolysis of Ro 
53350 to ABHF' showed that 6 N H2S04 produccd 
-the more reproducible and optirrial yield of the 
,compound when compared with 6 A' HCI. The 
:average recovery of Ro 5-3350 after hydrolysis for 
'2.5 hr. a t  100' ((boiling water bath) was determined 
by GLC and w8.s round to be of the order of 7770 =t 
,3%) of init?a.lly added compound (Table 11). This 
yield could not be irnproved, and it is suspected 
that a loss of ABBP under the hydrolysis conditions 
to p-bromo~aniline and nicotinic acids (Scheme I, re- 
action 3 )  occurs with the resultant loss in yields of 
.ABBP. The c(xiversion of Ro 5-3350 to ABBP is 
(qnantitativc: as thcrc was no measurablc amount of 
residual R o  5--:3350-14C left after hydrolysis, as 
determined by TLC and radioisotopc scintillom- 
etry. The amount of ABBP recovered after 
hydrolysis was determined by GLC. The possible 
interfercncc of p-bromoaniliiie with the GLC dc- 
.termination of ABBP was investigated. The con-  
pound does nol. intcrfcrc with the quantization of  
.ABBP. The use of 6 N H2SO4 over 6 N HCI also 
gave cleaner chromatograms for control blood after 
:I 2.5-hr. hydrolysis (Fig. 2 ,  curve A ) .  

lluring the investigation of suitable clean-up 
inrethods for th? purpose of eliminating interfering 
peaks, it  was found that centrifuging a t  each 
extraction gave' clean separation o f  ether and 
:iqueous phases resulting in a niininial contamination 
o f  the ether extracts with water-soluble materid. 
'Washing the €I~S04 with ether, centrifuging the final 
cthcr cxtract, and careful removal of any droplets of 
water and alkali carried over in the transfer opera- 
tion very effectively cleaned up the extract and 
gave a very clean chromatogram in the area of the 
.4BBP peak. 

Parameters for Gas Chromatography 
Thc development of GLC parameters for the dc- 

termination of ABBP involved the investigation of 
several phases of which Carbowax 20M (CSW 20M) 
itiicl ethylene glycol adipate (EGA) proved to be 
t.he most satisfactory. Using 2-ft. columns of 2% 
CBW 20M or 276 EGA on silanized Gas Chrom I' 
lOO/120 inesh, the riiininiurn detectable arriounts 
of ABBP were in the order of  50 to 100 ng. by 
elcctron capture. This lcvrl was not scnsitivr 

128 I 

enough sirice the blood levels from the dog cxpcri- 
ments ( 5 )  indicated the need for an assay in the 
10-20 ng. order of  sensitivity for ABBP. 

'Thc coitipouiid AH14t '  has a n  aroni:itic anline 
group atid the gyridyl-N moiety. hotti o f  which arc 
clectrophilic groups, and thus would tcnd to 
reduce thc electroiic~ativity of the Br and carboiiyl 
groups. This would tcnd to reducc tlic response 
of ABBP to electron-capture detection (ECD) 
by GLC. The formation of a derivative (8) which 
would reduce or climinatc such effects was at- 
tempted (Scheme I, reaction 4)  but was unsuccessful 
in the submicrogram range. A few grams of thc 
" fluorenone" derivative was synthesized (9)  for 
use as an analytical standard. I t  showed cxcellent 
response to ECD with a minimum detectable range 
of 5-10 ng. 

The use of lightly loaded columns of 2-ft. 0.20- 
0.25", Carbowax 20M on micro glass beads lO(b-120 
mesh gave better results on GLC and enabled the 
determination of 10-20 ng. of ABBP as minimum 
detectable amounts. The major disadvantage 
with this prcparation was a marked tailing of thc 
ABBP peak and short column life of 4-6 weeks 
after which thc cntirc column had to be discardcd. 
Finally the use of 2%, Carbowax "OM-TPA as the 

C 

B 

A -  It- Rt = 6.75 mins. d 

r 

Fig 2.-Chrom&gram of control blood (A) and 
control blood containing 400 ng. ( H )  and 500 ng. 
(C) of  added Ko 5.3350 rccovcrcd as the A n R P  
compound (10/100 P I . ) .  
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TABLE 111-RECOVERY OF Ro 5-3350 ADDED TO 
1 ml OF BLOOD DETERMINED BY GLC 

R~ 5 3350 
_ _  ~ _ _ _ ~ _ _ _ _ _  

~~~~~~~ 

rotni R~ 5 AJSO" 

200 116 58 0 
116 58 0 

300 183 61 0 
185 62 0 
159 59 5 
174 58 0 
20 1 67 0 
199 66 0 

400 249 62 0 
219 55 0 
242 57 0 

300 307 61 0 

Added, ng Recovered, ng Yo Recovered 

299 
297 
313 

60.0 
59 .0  
63 .0  

290 58.0 
295 59 .0  
301 60 .0  

(' Total ng. ABBP X 1.142 = Ro 5-3350 equivalent. 

liquid phase gave the best results, with well-rcsolved 
symmetrical peaks, and a minimum detectable 
litnit of 5-10 ng. of ABBP. I t  is believed that the 
terminal TPA moiety of this polyester phase in- 
activates adsorbent sites still remaining exposed 
after silanizing and produces a very thin uniform 
coating which enhances resolution and sensitivity 
by minimizing losscs on the column due to adsorp- 
tion. 

Gas Liquid Chromatography of Sample Extracts.- 
The response of the electron capture detector to  
ABBP standards of concentrations ranging from 
10.G30.0 ng. was found to be linear when chro- 
matographed on a properly conditioned column of 
2% Carbowax 2OM-TPA, as is demonstrated by 
the standard curve (Fig. 1). Using a constant- 
injection volumc of 10 pl. it was possible to repro- 
duce repeated injections of the same standard 
within very close limits. Since the response of the 
detector changes with time possibly due to contami- 
nation of the foil with a resultant change in standing 
current, it  was necessary to plot a standard curve 
for each day of use. A properly conditioned and 
sensitized column has an average useful life span 
of about 6 months of continuous use, after which it 
begins to show signs of deterioration. When the 
peak response of the column to any given ABBP 
standard has dropped by 10% or more of its previ- 
ously determined peak value it is advisable to 
discharge the column and repack it with fresh 
substrate and repeat the conditioning operation. 

Recovery Experiments 
The over-all recovery of known amounts of 

Ro 5-3350 added to blood and taken through the 
entire proccdure was determined by gas chronia- 
tography as the ABBP compound, Fig. 2, curves 
B and C. The average over-all recovery of 200-500 
ng. of Ro 5-3350 added to 1 ml. of blood was in 
the order of 6170 f 3.0y0 (Table 111). This rep- 
resents the product of a 9R99yo recovery of Ro 

Journal of Phnrrnaceuticnl Sciences 

5-3350 from blood into 6 N H2S04, and an average 
hydrolysis and recovery of the compound as ABBP 
c ) f  75')& This rcprcscnts a thc.orctica1 ovvr-all 
recovery of 75-7Byo, but in actuality only a 61yLl 
recovery is obtained. Thc discrepancy of 15% 
recovery has not been satisfactorily accounted for 
as yet. However, the practical recovery obtained 
is very reproducible. The minimum detectable 
amount of -4BBP is 5-10 ng./lO MI., and the sensi- 
tivity limit of the method is of thc order of 0.05-0.10 
mcg./ml. of blood or plasma. Blood specimens from 
a patient who had rcccived a single 15-mg. oral 
dose of the compound were pooled and extractcd 
into ether using 1 M p H  9.0 buffer. The extract was 
analyzed by thin-layer chromatography (TLC) in 
two solvent systems: ethyl acetate-NH,OH- 
(95 : 3, v/v) and chlorofortn-heptaneethanol (10 : 
10:5, v/v) and showed the presence of Ro 5-3350 
which yielded ABBP on strong acid hydrolysis and 
GLC analysis. This demonstrates the specificity of 
the extraction procedure and GLC assay for Ro 
5-3350 (Fig. 3 ) .  

Application of the GLC Method to  
Biological Samples 

Blood Level Fall-Off Curves of Ro 5-3350 Follow- 
ing the Administration of a Single 15-mg. Oral 
Dose in Man.-Three patients w r c  each given a 

R t  = 6.75 mins. - 

Fig. 3.-Chromatogram of blood extracts from a 
patient (E.M.) prior to medication, control blood 
(A), and 4 hr. after a single 15-mg. oral dose of 
Ro 5-3350; B, recovered as the ABBP compound 
(10/100 pl.). 



1283 

I I I 
0 4 8 1 2  24 36 48 60 72 

hr. AFTER MEDICATION 

2.0 

I' 1.0 
E 

E 

-. 
$ 
j 0.5 

s 

3 0.2 

W 

1 

0 
0 

m 

0.1 

O----O GLC ASSAY 
Tg-6.5HR 

, P h'.. m EI . C'4 ASSAY 

0 2 4  7 12 
l I M E ,  hr. 

single orst1 l!j-mg. dose of Ko 5-3350 and specimens 
of whole blood collected prior to medicatin11 (con- 
trol), atid thereafter at suitable intervals of time 
covering a period of 72 hr. ( 3  days) from which 
blood INevel fall-off curves could be constructed 
(Fig. 4). In two out of three patients blood level 
maxima were obtained 1 hr. after dosage of 0.27 
(Q. P.) :and 0.36 mcg./ml. (L.R.) after which a pro- 
gressive decline with time was seen with half-lives 
of 18 hir. and 19 hr., respectively. One paticnt 
(E.M.), :jllowed a level of 0.21 mcg./ml. at 1 hr. 
which rose t o  0.37 mcg./ml. at 4 hr. ,  which declined 
to 0.23 mcg.,/ml. at 8 hr., rose to 0.36 mcg./ml. at 
12 hr., after which a very gradual declirie was 
seen with a half-life of about 64 hr. This erratic 
behavior may be due to  a metabolic factor inherent 
in this patient. 

Blood :Level Fall-Off of Ro 5-3350 in the Dog.- 
Thc blomod Iwel fall-off pattern of KO 5-3350 was 
determinrd in a dog given a single oral dosc of 3..5 
rng./Kg. totaling 36 mg. of KO 5-3350-'4C. Speci- 
mens of whole blood were taken prior to medica- 
tion and thereafter at 1, 2, 4, 7, 12, and  24 hr. aftcr 
medication (5) arid analyzed for intact Ro 5-3350 
by ( a )  liquid scintillation counting aiid ( b )  GLC. 
'The fall.-off curves are shown in Fig. 5 and dem- 
onstrate 1.he close reproducibility of the two methods. 
A blood level maximum of 1.11 mcg./ml. (GLC) and 
0.90 mcg./ml. (scintillorrietry) was obtained 4 hr. 
after dosage, which declined with a half-life of 6 hr. 
(GLC) a.nd 7 hr. (scintillometry), indicating an 
average half-life of about 6.5 hr.  in blood. 
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Fig. 4. - Blood 
lcvcl fall-off curvcs 
in three humans 
following- the ad- 
ministration of a 
single 15-1ng. oral 
dose of Ro 5-3350. 

Fig. 5. - Blood 
level fall-off curve 
in a dog given a 
sitigle oral dose (3.5 
tng./K;g.) 36 trig. of 
Ro 5-3350-IT de- 
termined by liquid 
scintillation count- 
ing and by GLC. 

SUMMARY 
The GLC method for the determination of Ro 

5-3350 in blood was developed arid involves the 
selective cxtraction of the compound from blood 
with pII 9.0 1 M boratrNa2CO3-E;C1 buffer using 
ether as the solvent, followed by extraction of the 
cther with 6 N II?S04. The compound was h y  
drolyzed in 6 N HnSOc for 2.5 hr. a t  100' (boiling 
water bath) to convert i t  into 2-amino-5-brorno- 
benzoylpyridine (ABBP) which was quantized by 
GLC. 

The average over-all recovery of 200 to  500 ng. 
of KO 5-3350 added per milliliter of blood was in 
the order of 61 =k 3.0%. The minimal detectable 
amount of ABBP by electron capture was 5-10 ng. 

The method was applied to the determination of 
blood levels in a dog and in Inan following single 
oral doscs of Ro 5-3350. 
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