May 1967
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Mass Spectromeltrie ldentificalion of the Melaboliles of Methyl
N-(o-Aminophenyl)-N-(3-dimethylaminopropyl)anthranilate’

Davip L. Sasire ANy Mavvin I Grosric

The Upjohn Company, Kalumazoo, Mickigan 49001

Llecetved December 10, 1966

Four inetabolites of the title drug, isolated by thin layer chromatograply from dag and human nrine, have
been identified by mass spectrometry. Metabolite A is 5-(3-methvlaminopropy1)-3,10-dihydro-11H-dibenzo-
[b,e][1,4]diazepin-11-one, metabolite B is the methyl ester of N-(o-aminophenyl)-N-(3-methylaminopropyl)-
anthranilic acid, metabolite C is 5-(3-dimethylaminopropyl)-5,10-dihydro-11H-dibenzo[b,e] [1,4]diazepin-11-one,
and metabolite D is 5-(3-aminopropyl)-5,10-dihydro-11H-dibenzo[b,e] [1,4]diazepin-11-one, No other metabo-
lites were detected. The structures of two of the metabolites were confirmed by mass spectrometric, infrared,
and chromatographic comparigson to the synthetically prepared compounds. After oral administration of 350
mg of the title drug (as the dihydrochloride) to five human volunteers, the nrinary excretion of the drug and the
aliave metabolites totaled 469, of the dose; about ave-tenth of the total urinary ontpiit was intact drug. After
ntravenous administration of 10 mg/kg t a dog, only 19%% was recovered in the nrine as drng and metabolites
(compared to 169, of a 10-mg/kg oral dose), indicating that biliary excretion of the drug and/or its metabolites
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may be extensive.

AMethyl N-(o-aniinophenyl)-N-(3-dimethylaminopro-
pylanthranilate (I) is an orally active diuretic agent
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in the rat and dog.? In the present work, the meta-
bolic fate of the drug was studied in the dog and
also in the human, thus affording qualitative and
quantitative comparison of absorption and metabolism
in two species.

Thin layer chromatography of chloroform extracts
of dog and human urine samples revealed four drug-
related zoues (designated metabolites A, B, C, and D),
in addition to a zoue corresponding to intact drug.
The present paper describes the mass spectrometric
identification of the drug and its metabolites from
microgram samples eluted from thin layer chromato-
grams and the quantitation of these compounds in
hunman and dog urine samples. The kinetics of the
excretion of the drug and its metabolites will be the
subject of a future communication.?

Results and Discussion

Isolation of Drug and Metabolites.—I'lie urine was
adjusted to pH 10 and extracted with chloroforni. A
measured volume of the latter was evaporated to a
smaller volune and quantitatively transferred to a
silica gel G thin layer plate. After development, the
compounds were eluted from the silica gel support with
pH 10 buffer, which was then extracted with CHCI; to
yield solutions for colorimetric measurement and mass
and infrared spectrometry. Three thin layer systems
were required to resolve completely the drug and its
four metabolites. The chromatographic R values are
presented inn Table I.

After extraction at pH 10, the urine was adjusted to
pH 2 with HCI and was extracted again with chloro-

(1) Presented in part before the Medicinal Division of the 152nd National
Meeting of the American Chemical Society, New York, N. Y., Sept 1966.

(2) B. E. Graham, unpublished results.
(3) D. L, Smith, A. L, Pulliam, and H. Ko, J. Pkarm. Sci., in press.

TaBLE I

THiIN LavEs CHROMATOGRAPHIC Rt VALUES®
Compd System A System 13 System C
Drug 0.61 0.96 0.20
Metabolite A .24 0.48 0.02
Metabaolite B .30 0.79 .04
Metaboliie C 0.49 .88 0.20
Metabolite D 0.24 .48 U.46
IV 0.23 0.07 S
* The zanes used for mass spectronetry and colorimetric assuy
are in italics.

form. Thin laver cliromatography revealed no ad-
ditional drug-related material. Hydrolysis of the urine
with g-glucuronidase and sulfatase prior to alkaline or
acidic extraction also did not reveal additional metab-
olites or increase the yield of metabolites A, B, C, and
D, indicating that these mictabolites are not conju-
gated with glucuronic or sulfuric acids.

The drug was shown to be stable to hydrolysis and
¢yclization under the conditions employed in the isola-
tion procedure, indicating that all of the observed trans-
formations occurred n vivo.

Mass Spectrum of the Drug.—The mass spectrum
of the drug is reproduced in Iigure 1. The spectrum
of T exhibits major peaks at m/e 242, 85, and 58 and a
parent lon at m/e 327, which corresponds to the molec-
ular weight of the free base.t A comparison of the
nmass spectra of the drug and its metabolites (I'igures
1-5, Table II) revealed that three principal fragmenta-
tion modes (cleavages 1, 2, and 3) were important for
the identification of the metabolites.

TasLe II
Princirar PEaks 1N THE Mass SPECTRA

C—— Metabolite————-—=- -,
lon Drug A B C b
M+ 327 281 313 205 67
at 042 . 242 . o
b 85 71 71 85 a7
¢t 58 44 44 58 30
a* 249 249 249

(4) The mass spectrum produced from about 50 ug of I, eluted from a thin
layer chromatogram as the free base, was identical in all respects with the
spectruin produced from the dihydrochloride of I as the crystalline solid.



376 Davio L. Sarrn asp Marvay 1

7N ¥
. 0 = 7
100 N "
21 S~ _ ;
a0 58 g N4 CHp—CHy - H =N o it
i ‘ NH; THy
60 N ! E :
\=/ '

N
Z Lo R - .
g
Z
u
= k'
w 261
ze, A
N W= CHy=Hy=THyt
o 8 .
&= il N -3 3
N B :
. I 243
40 -
| [
2 . Vo
- : - ,
,MJMLMM&,A‘.MA [T N MLJM,¢ Lo
50 100 150 200 250 30 350
e

Figire  L--Mass speetram of  methyl N-(a-aminophenyl)-N-
(-dimethylamimpropyDantliranilate (dibydrochloride).

Fignre 2.—Mass spectrnn nl metabolite A.
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Figure 3o--Mass spectram o metalmlite 3.

[igure 4.—Mass spectvinn of metaholite €,
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Figure 3, —Mass spectrnm af metabalie D.

Cleavage T (Figure 1) gives rise to twa major frag-
ment peaks at e 242 and NS4 The fragmentation
process teading to the sn/e 242 ian can be represented
as proceeding thraugh molecular ion N+ and valving
a loss of the entire alkyl group with a hydrogen transfer
from this alkyl group to the oxvgen aton of the car-
bonyl. Rearrangements of this type have been re-
ported frequently and have been dizcussed in detail.i—3

(8) 1. W. Melafferty, dnal. Chem., 81, 82 (1959).

76) K. Biemann, “Mass Specrrome(ry,” MeGraw-11ill Book Co,, Inc.,
New York, N. Y., 1962, Cliaprer 3.

iT1 11 Pndzikiewiez, C. Djerassi, and 10 110 Williaws, " lmerpetation of
Muass Spectra of Organie Compounds,” Holden-Day, lne, San Franeisco,
Calif., 1964, Chapner 1.

(8) (i Spiceller and M. Spbeller-Yricdinann, Mojwdgh., 98, 207 (19641,

GiROSTIC Val. 10

The arigin of the hydragen imvolved in the hydrogen
tennsfer would have ta be established by deuterium-
Inbeling experiments. A Dreiding model of this com-
pound shaws that the hydragens on either the o or 3
earhan to the nitragen atom ean casily attain the
ES-X interatomie distance requirement praposed by
Dijcras=t and co-warkers” Tor thix hydrogen translfer.

i
NH. '
N CH.:\ H (CH:&)Z
Jy/Q _CCHN
e
N\

M! mpe 327

QN}L '
JICTH

N + CH,~=CHCH.N )
JOH “CH,

=(
OCH,

~
a, mp 242

7

b (85)

The mechani=m involving the trausfer of o hydrogen
ane the 8 carban is probably preferred ax it involves
the loss of the stable molecule b.

The fragmentation process leading ta the mfe 85
ton 1= exsentindly the same as that involved in the forma-
tion of the wmfe 242 1on. However, i this case the
churge resides on the smaller amine fragment. This
process can be visualized as proceeding through niolec-
ular fan M~ leading to lon b* and the neutral fragment
1.

Cleavage 2 gives rise to the most abundant fragment
lan at /e SN, This don arises from rupture of the
('~ boud g ta the nitrogen atam of the aliphatic annne
portion.

NH, +
CH, CH,
Ve $ Ve
NCH,CH, < CH2 N — | cH=N] (2)
0 CH, CH,
e
C\OCH ¢rompe 58

M*. mfe 327

(leavages 1 and 2 therefore affer a means of examin-
g two distinet portiong of the drug molecule for
changes which might. occur upon metabolism.  Tous
analogous to ion a* reflect changes i the aromatic
amine portion, whereas those analogous to bt and ¢
reflect the alky! immine portion.

Clesvage 3. which was important for the assignment
of the diazepinone structure, will be discussed below
under metabolite A.

Mass Spectrometric Identification of the Metabolites.
''''' The silica-metabolite mixture from the thin layer
chromatogran: could not be assayed directly in the
inlet system of the mass spectronieter, since the crucible
would unot hold a sufficlent amount of material to give a

) ¢ Bearl, J. M. Wilsan, 11 Bindzikiewiez, and €. Djerassi, J. .Im.
Chem, Soc., 86, 269 i 1054); 1,1 Williams, ), M. Wilson, H. Badeikiewicz,
anil O Djerinssd, 760, 88, 2001 (196141 (. Djerassi, G. vou Mutzenbeeher,

Ao Fajkos, T B Williis, and Ho Padzikiewiez, {60/, 87, 817 (1965); 1.
1L Willinns sond O D jerassi, Sterotds, 3, 250 1 1061).
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satisfactory spectrumi and the dimensions of the car-
tridge were such that a larger crucible could not be
accommodated. The metabolite (50-150 ug) was
therefore eluted from the silica gel with pH 10 buffer ;'
a chloroforn: extract of the latter was injected with a
nicrosyringe into the crucible, which was maintained
at 50° to evaporate the chloroform.!

Metabolite A.—The nwolecular ion in the mass
spectrun: of metabolite A (Iigure 2) was observed at
m/ e 281, which is 46 mass units less than the molecular
weight of I. Demethylation was indicated by the
ions observed at m/e 71 and 44 which are the demethyl
analogs of lons b+ and ¢+ in the mass spectrum of I
(Table IT). The loss of 46 mass units suggests the
loss of the elements of methanol in addition to the loss
of the methyl group.

H T H *
/ /
CH,=CIICIL,N CIL=N
CH; CH,
b’'*, m/e 71 c't,m/e 44

The absence of an lon at mife 242 suggested that the
loss of the elements of methanol involved the methoxy
group of the ester and a hydrogen of the amino group.
The N-demethyldiazepinone (II) was therefore pro-
posed as the structure of metabolite A, When a

ocC
! NCH,CH,CH,NHCH,
HN

II (metabolite A)

syuthetically prepared sample of this conmpound was
obtalned, its niass and mfrared spectra and chroniato-
graphic mobilities in three systems (Table I) were found
to be ideutical with that of metabolite A. The mass
spectruni of nmietabolite A shows a significant fragment
lon at m/e 249, which is also present in the spectra
of nietabolites C and D (vide infra). This ion (d+)
seenis to be characteristic of the cyclic diazepinone
structure. Since it 1s independent of thealkyl amine
group, it very likely arises through cleavage 3 (IFigure

Q7

oC
| NCH.CHCH, —_
HN [ ]
H NR’
\
R—
M*.R=CH, or HR"=CH, or H
+
ocC ~R
I N=CHCH=CH,| + HN__  + H ()
HN R

d*, mpe 249

(10) Recovery was very poor when the silica gel was eluted directly with
CHCl.
(1) We are grateful to R. J. Wnuk of The Upjohn Co, for this teclinique.
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2). A neutral anmiine molecule and a hydrogen atom
are lost from the mwolecular ion. This fragnientation
18 energetically favorable because of the formation
of the highly conjugated ton d+. Unequivocal praof
of this fragmentation mechauism would require high-
resolution mass spectrometry and/or deuteriuni labeling
experiments.

Metabolite B.—The mass spectrum of metabolite B
(I'igure 3) exhibited a molecular ion at m e 313 corre-
sponding to a molecular weight 14 mass units less than
the molecular weight of I. Major peaks were observed
at m/e 242, 71, and 44, but not at m/e 249, indicating
that nietabolite B was structure III, the N-demethyl-
ated analog of the intact drug. The structure was
further supported by converting metabolite B to 1I by
refluxing in methanol.

CH502C< Z H

e
NH, NCHZCHZCHZN\CH
8]

III (metabolite B)

A loss of 14 miass units could also correspond to the
acid IV, although peaks m/e 71 and 44 would then be
difficult to rationalize. Compound IV, was subse-
quently synthesized and its mass and ifrared spectra
and chromatographic mobility were shown to differ
froni mietabolite B.

HO.C ~CHy
NH, NCHCHCHN

5

v

Metabolite C.—The mass spectrumn of metabolite C
(I'igure 4) exhibited a molecular ion at m/e 295 corre-
sponding to a molecular weight 32 mass units less than
the molecular weight of I.  Major peaks were observed
at m/e 85 and 58 (b* and c¢*); indicating that the alkyl-
amine group was unchanged from that of the drug and
at m/e 249, indicating the formation of the diazepinone
structure. The 32 mass unit difference could be ex-
plained by hydrolysis and cyclization of the drug in vivo
to yield the diazepinone V, or, less likely, by complete
dehydration within the mass spectrometer of IV if it

oC ~CHy
1 NCH,CH,CH,N
HN CH,

V (metabolite C)

had been the metabolite. When syuthetic samples of
IV and V were obtained, their mass and infrared spec-
tra and chromatographic mobilities were found to differ
considerably. Compound V was identical with metab-
olite C by these criteria.
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Metabolite D. -‘The mass spectrum of metabolite 1)
{I'lgure 5) exhibited 2 molecular 1on at e 267, which
15 60 mass units less than the moleenlayr weight of T and
14 mass units less than the maleenlay weight of 1
The peaks observed ot me/e 242, 57, and 30 (ans w-
b, and ¢ ) aud the =imilarity of the rese of its specet
to that of metabolite A indieated that i was structure
VI, the N-dewrethylated unalog af wetabolite A,

i NCH.CH.CH,NH,

V1 (metabolite Dy

Summary of Mass Spectrometry.--"I'able Il sum-
marizes the mass speetrometrie results and illustrates
Lhow the metabolites were identified by thelr mass
spectra prior to comparisan with the syuthetically pre-
pared compounds. The /e 242 ion (a7t) designated
the noncyclic methyl ester structure, whereas the ab-
senee of this lon together with the presence of the
mie 249 ion (d7) indicated the cyclic structure.
(‘hanges in the alkylamine portion were apparent upon
examination of the tonsh*+and ¢~

Quantitation of Drug and Metabolites.—A methiod
was developed for the simultancous determination in
urine of microgram per milliliter concentrations of the
drug and its metabolites.  The prineipal steps in the
procedure are: (1) extraction of pH 10 urine with
chloroforin, (2) quantitative thin layer chromatograplic
separation of the compounds from each other and from
background material, and (3) measurement of the 410-
iy absorption resulting from complexation in CHCly of
the isolated comupounds with brom cresol purple reageat.
When present at concentrations above 10 pg/ml the
compounds can be determined within a relative stand-
ard deviation of about 109,

The drug and metabolites could be quantitatively
extracted from pH 10 urine with 5 vol of chloroform.
Since the spectral properties af these compounds were
unsuitable for direct spectraphotometric determina-
tiong at microgram concentration levels, the brom
cresol purple procedure of Woods, ef al..'? was vesti-
gated.  Both the drug and its metabolites responded
in this sensitive procedure.  Compounds I, 11, and V
gave very similar molar responses, and the absorbance
at 410 my was linearly cancentration dependent from
0.0 to 100 pgy/ml. Thin laver chromatography was
added to the procedure, since the brom cresol purple
procedure s 1 nouspectfic pracedure for wnines. The
drng and metabolitez were visualized by fluorescence
quenching.  The compounds were quantitatively eluted
from the silica gel with pH 10 buffer.  Ixtraction of
the latter with chiloroform gave a solution suitable far
complexation with brom cresol purple.

Human Urine.-—Individual and average 32-hir ex-
eretion data for T and metabolites A, B, and C in the
five subjects are presented o Table 111 So little
metabolite D was produced that its quantitation was
not attempted except to establish the amount exereted

(1) LA Wools, J. Coebip, FLJL Yornefeld, oG MeMahon, and M. 1L
Neevaers, J. Vhormocol, Frptl, T'herop., 101, 188 (1051).

Val, 1t
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volies ielnde o =soedl smant v~ 0.4 mg) of metabnlite D,
Sxtdaed erpor Gf mean,

by single =ubject.  Approximately 0.05¢ of the
drug-related material in the urine af subject na. 5 wus
metabolite D, Of the 350-mg oral dase an average
(£SEND of 162.0 = 15.3 mg, t.c., 46.3 £ 149 of the
dase. was recovered in the 0-32-hy urine of the five
subjects, Therefore, at least this fraction of the ding
was absorbed.  The distribution of drug aud wmctab-
alites A, B, and Cin the 0-32-hr urine colleetion of each
subject 1= presented in Table IV,

Tanr 1\
IDisrsrnon or Drbe asp s Merasorlres
N e S52-Ie Uiisk ar Iaen SuBJECT
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+ These valnes inehinle a small sumunt (~L 1 mg) nl metabalite
11

Dog Urine. - After both oral and hiteavenons ad-
nimistration, the dog exercted metabolites whose thig
Taver mobilities I three =ystews corresponded to the
Lhutnan metabolites. The distributian of dmg nwd
metabolites in the urlne was essentially independent of
the route of ndministration (Table V). Alzo, the total

TaBri V
Mervasouss ar 103-mg Doss 18 THE Doa

hoof ot us

e exerered aacly merabolite
(021 b (0—24 Iir nrines

Metubolite v ifose QOral Jdoze 1v dose Cral dose
A noNaY 2 40 8.9 .5
13 G40 177 34.2 340
C 3,04 3.09 18.4 19.0
Drng ToNL 1.74 28.0 dg 0
Total 2030 16,24 100.0 100, 0
oy oof dose 1.3 15.5

« These vulues inelude o simall amount (~0.1-0.2 mg) of we-
tabolite .
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recovered in the urine 24 hr after the oral route of ad-
ministration was about 809, of that recovered after
the intravenous route, indicating that at least 809, of
the drug is absorbed in the dog. Extensive biliary
excretion is indicated since only 19.39, of the dose was
recovered in the urine after intravenous administration.

Metabolism of Structurally Related Drugs.—Tlhe
mvestigated drug, although noneyclic, has some struc-
tural similarity to the phenothiazine drugs (eg.,

chlorpromazine, VII} and imipramine (VIII). Like I,
Cl
~ CH.
CH s
S. NCH.CH,CHN, NCH,OH,CHN

3

e

VII VIII

both of these compounds are mono- and didemethylated
in viwo by several specics.'® However, both of these
drugs are also ring hydroxylated and then conjugated
with glucuronic acid. Even after hydrolysis with 8-
glucuronidase, no evidence was found for ring-hy-
droxylated or conjugated metabolites of I. Although
Fishman, et al.,'* have reported the isolation of the N-
oxides of chlorpromazine (0.79; of the dose) and imi-
pramine (~2% of the dose), no evidence was found
for N-oxide metabolites in the present study.

Experimental Section

Human Studies.—A single dose of 350 mg of I as the dihydro-
chloride was administered to each of five male volunteer subjects
after an overnight fast. Food was allowed 1 hr after drug
administration. Water intake was limited to 240 ml at the
following times relative to the time of dosing: —1, 0, 1.5, 4, 6.5,
10, 14, 23, 24, 25.5, 28, and 30.5 hr. Urine was collected quan-
titativelv during the intervals 0-1, 1-3, 3-5, 5-8, 8-12, 12-16,
and 16-32 hr after drug administration.

Dog Studies.—OQral and intravenous 105-mg doses of I as the
dihydrochloride were administered on successive weeks to a
10.5-kg female beagle, fasted overnight. Water and food were
allowed ad libitum after administration of the drug. Urine was
collected for 24 hr after drug administration.

Isolation of Metabolites (Thin Layer Chromatography).—The
urine was adjusted to pH 10 and extracted with CHCl;, and the
latter was evaporated to dryness in a conical centrifuge tube.
The residue was transferred with a small amount of CHC]; to a
silica gel G thin layer plate which had been impregnated with
phosphors. The following three solvent systems were employed
for development: system A, CeHeCH:OH-NH, OH (50:50:1);
system B, EtOAc-DMF-NH.OH (50:50:5); system C, CH;OH-

(13) For a review of phenothiazine metabolism, ¢f. J. L. Emmerson and
T. 8. Miya, J. Pharm. Sci., 52, 411 (1963); for imipramine, ¢f. F. Haflizer
and V, Burckhardt in *'Psychopharmacological Agents,"* Vol, I, M. Gordon,
Ed., Academic Press Inc., New York, N, Y,, 1964, Clhapter 3.

(14) V. Fishman, A. Heaton, and H. Goldenberg, Proc. Soc. Exptl. Biol.
Med., 109, 548 (1962): V. Fishman and H. Goldenberg, ibid., 110, 187
(1962),
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(CH;)2CO-CsHe—7 M NaOII (50:50:10:1). System A was used
for the isolation of I and metabolite C, systein B for metabolites
A and B, and system C for metabolite D. The silica gel con-
taining each of the zones was scraped from the plate and elnted
with pH 10 buffer. The latter was theu extracted with CIICl,
to yield a solntion for analvsis.

Procedure for Determination of Drug and Metabolites in Urine.
—To 5.0 ml of urine in a 35-ml centrifuge tube was added 3.0
ml of pH 10 buffer (20.0 g/1. of Na,COs + 12.4 g/l1. of Nua.Bs07)
followed by 25.0 ml of CHCl;. The mixture was shaken vigor-
ously and allowed to stand for 30 min. The phases were sepa-
rated by centrifugation (2000 rpm for 10 min) and the aqueous
layer was removed by aspiration. A 20,0-ml aliquot of the CHCI;
was transferred to a 30-ml open-mouth centrifuge tube and evapo-
rated to dryness under a stream of nitrogen. The tube was
washed down with 5, 3, and 1 ml of CHCI;, evaporating to dry-
ness between each washing. The residue was dissolved in a few
drops of CHCI;, and qudutitatively transferred to a silica gel (x
thin layer plate (250-u thickness, impreguated with ZnSiO;
and (ZnCd).S phosphors). Standards were spotted, the plate
was developed with the appropriate system (Table I), aud the
zones were located with a mercury lamp (254 mp). The drug
and metabolite zones were individually scraped from the chro-
matogram and transferred to 15-ml centrifuge tubes. Five
milliliters of pH 10 buffer was added to each tube and, after
shaking, the mixtures were centrifuged to settle the silica gel.
Four-milliliters aliquots of the clear, aqueous solutions were
transferred to another set of 153-ml centrifuge tubes, 4.0 ml of
CHCI; was added, and the mixtures were shaken vigorously and
centrifuged at 2000 rpm for 5 min. The aqueous phases were
aspirated and 3.0 ml of the CHCI; phases were transferred to
10-ml volumetric flasks containing 0.3 ml of brom cresol purple
reagent (50 mg/100 ml of CHCIl;). The absorbauces were
measnred at 410 myp with a Carv spectrophotometer, employing
CHCI; in the reference cell. A zero-honr urine sample was sub-
jected to the same procedure in order to correct for background
material. The concentrations of drug and metabolites were
calculated using previously prepared calibration curves, having
the following slopes (microgram of drug equivalents per milliliter
per absorbance unit): drug, 32.9; metabolite A, 30.7; metabo-
lite C, 28.1. Since samples of metabolites B and D were not
available for calibration, an estimated slope of 30.0 was used.

Mass Spectrometry.—The mass spectra were recorded employ-
ing an Atlas CH, mass spectrometer, ionizing potential 70 ev,
ionizing current 20 wa. The solid samples were ionized by elec-
tron bombardment after sublimation directly into the electron
beam from a small graphite crucible heated by a tungsteu cail.
A cathode with a tungsten wire of 0.15-mm diameter was used.

Materials.—Brom cresol purple (57,5”'-dibromo-o-cresolsulfon-
phthalein indicator) was obtained from Eastman Organic
Chemicals. The preparation of compounds I and V has been
described previously.’® Compound IV was prepared by Dr.
A. R. Hanze of The Upjohn Co. via hydrolysis of I with Ca(OH),.
Compound II was prepared by Dr. R. 8. P. Hsi of The Upjohwn
Company using the procedures described by Hanze, et al.
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(15) A, R. Hanze, R. E. Strube, and M. E, Greig, J. Med. Chem., 6, 767
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