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*Hs]Thromboxane B, (12.2 Ci/mol) was infused into
a healthy adult male. Urinary metabolites of thrombox-
ane B, were isolated by reversed phase partition chro-
matography and high performance liquid chromatog-
raphy. Structural identification of metabolites was ac-
complished by gas chromatography-mass spectrome-
try. Twenty metabolites were identified. Three primary
pathways of metabolism of thromboxane B, were
found. A sma]l quantity of thromboxane B, was ex-
creted unchanged, representing 2.5% of total recovered
radioactivity. Two additional metabolites retained the
original thromboxane B, hemiacetal ring; one of these
metabolites, 2,3-dinor-thromboxane B,, was the major
urinary metabolite and represented 23.0% of total re-
covered radioactivity. The other, 2,3,4,5-tetranor-
thromboxane Bs, represented 5.3% of total recovered
radioactivity. Two metabolites representing 1.1% of
total recovered radioactivity had initially undergone
reduction of the hemiacetal ring and indicated a second
but relatively minor pathway of metabeolism. A major
pathway of metabolism was found to involve dehydro-
genation of the hemiacetal alcohol group of thrombox-
ane B; resulting in a series of metabolites with a §-
lactone ring. Sixteen metabolites representing 29.3% of
total recovered radioactivity were identified as prod-
ucts of this pathway of metabolism.

Thromboxane A; is a labile metabolite of prostaglandin G:
with potent biological activity (1). TxA.' contracts vascular
smooth muscle including that of the coronary arteries (2) and
induces irreversible platelet aggregation (1). A means to assess
production of thromboxanes in vivo in man should have
important biological applications as a tool to investigate the
role of thromboxanes in human disease. Since thromboxanes
are released in substantial quantities from aggregating plate-
lets, quantification of in vive thromboxane production may
provide a means to assess in vivo platelet aggregation and

* This work was supported by National Institutes of Health Grant
GM15431 and Public Health Service Grant GM00113. This work was
presented in part at the 1978 Winter Prostaglandin Conference,
Sarasota, FL, and the Seventh International Congress of Pharmacol-
ogy, Paris, France, 1978. The costs of publication of this article were
defrayed in part by the payment of page charges. This article must
therefore be hereby marked “advertisement” in accordance with 18
U.S.C. Section 1734 solely to indicate this fact.

I The Joe and Morris Werthan Professor of Investigative Medicine.
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A;,9a,11a-epoxy-15(S)-hydroxythromba-5Z,13E-dienoic acid; TxB,,
thromboxane Bs, 9,11,15(S)-trihydroxythromba-5Z,13E-dienocic acid;
11-dehydro-TxB;, 9¢,15(S)-dihydroxy-11-oxothromba-5Z,13E-dienoic
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lead to a better understanding of the role of platelets in the
pathophysiology of many cardiovascular diseases. It may also
provide a means to assess the in vivo efficacy of anti-platelet
drug therapy.

It is well established that quantification of circulating or
urinary prostaglandin metabolites represents a more reliable
means of assessing endogenous prostaglandin synthesis in vivo
than does quantification of the parent compound (3, 4). There-
fore, we initially investigated the metabolic fate of TxB: in
the non-human primate. The major urinary metabolite was
found to be 9a,11,15(S)~trihydroxy-2,3-dinor-thromba-5Z,13E-
dienoic acid (2,3-dinor-TxB:) (5), as also was reported by
Kindahl (6). We found another major pathway of metabolic
transformation to involve dehydrogenation of the hemiacetal
alcohol group at C-11, resulting in the formation of a series of
metabolites with a §-lactone ring structure (7).

Before quantitative studies of thromboxane synthesis in
vivo in man are possible, however, pathways of human throm-
boxane metabolism must be defined. This present work de-
scribes our investigation into the metabolic fate of TxB; in
man. A preliminary report of part of this work describing the
identification of the major urinary metabolite as 2,3-dinor-
TxB; has been published earlier (8). The description of iden-
tified metabolites in this paper adheres to the recently pro-
posed nomenclature for thromboxanes (9). Although not con-
firmed, the stereochemistry of identified metabolites has been
presumed to have been unaltered by metabolic transformation
Of 'FXBZ

EXPERIMENTAL PROCEDURES®

RESULTS AND DISCUSSION

At no time during the infusion of TxB; were there any
significant changes in blood pressure or pulse rate and no
clinically apparent adverse effects were observed. Seventy-
four % of the infused radioactivity was recovered in the urine
within 13 h.

The urine collected was extracted by Amberlite XAD-2
chromatography and the radioactivity was quantitatively
eluted with 1600 ml of methanol. The residue obtained after
evaporation of the methanol was dissolved in ethyl acetate
and applied to a silicic acid column. Ninety-one % of the

2 Portions of this paper (including all of “Experimental Procedures”
and most of “Results” which describe chromatographic purification
of metabolites and the mass spectral data pertaining to their struc-
tural elucidation) are presented in miniprint at the end of this paper.
In the standard print section of “Results” are summarized the overall
findings of this work. Miniprint is easily read with the aid of standard
magnifying glass. Full size photocopies are available from the Journal
of Biological Chemistry, 9650 Rockville Pike, Bethesda, Md. 20814.
Request Document No. 80M-2569, cite author(s), and include a check
or money order for $26.40 per set of photocopies. Full size photocopies
are also included in the microfilm edition of the Journal that is
available from Waverly Press.
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applied radioactivity was eluted with 1190 ml of ethyl acetate.

Further sample purification and initial compound isolation
was effected by reversed phase partition chromatography on
a support of 45 g of Hyflo Super-Cel using the solvent system
water:n-butyl alcohol:acetic acid (300:100:4) (v/v/v). Three
polar peaks emerged (Fig. 1) designated Peak A (130 to 160
ml of eluate, 17% of recovered radioactivity), Peak B (370 to
660 ml, 12%), and Peak C (670 to 890 ml, 5%). These were
followed by the elution of material not resolved by this solvent
system, designated Area D (900 to 2930 ml, 16%) and a large
peak of relatively less polar material, designated Peak E (2940
to 4250 ml, 24%). Twenty-six % of the recovered radioactivity
remained on the stationary phase and was eluted with 110 ml
of methanol and was designated M.
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Fi1c. 1. Reversed phase partition chromatography of mate-
rial in the Amberlite XAD-2 methanol eluate after purification
on silicic acid. Column, 45 g of hydrophobic Hyflo Super-Cel; solvent
system, water:n-butyl alcohol:acetic acid (300:100:4) (v/v/v); fraction
volume, 10 ml.
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A flow diagram outlining the urine purification procedures
that are described in the miniprint section and the isolation
and letter-number designation of identified TxB: metabolites
are illustrated in Fig. 2. The letter-number designation of each
identified metabolite along with its respective chemical
name(s) and structure is shown in Fig. 3. Several metabolites
were identified from two or more peaks that were completely
resolved chromatographically. Explanations for this finding
include the possibility of ion-pairing of metabolites with urine
impurities and the existence of more than one structural form
such as a §-lactone and its acid-alcohol form. Table I lists the
relative abundances of each metabolite and the total sum of
recovered radioactivity identified.

This study has demonstrated that TxB; is transformed by
humans into a variety of metabolites which are excreted into
the urine. We have previously identified the major urinary
metabolite as 2,3-dinor-TxB, (8). The present study has de-
scribed the isolation and structural identification of 19 addi-
tional urinary metabolites as well as the excretion of a small
quantity of unchanged TxB..

There are several distinctive features in the metabolism of
TxB; in man which are outlined in Table II. Three separate
series of metabolites were categorized, based on ring structure.
One series retained the original TxB; hemiacetal ring. A major
pathway of metabolism involved dehydrogenation of the hem-
iacetal alcohol group at C-11. The proposed pathways of TxB.
metabolism in man are illustrated in Fig. 4. Additional detailed
studies of sequences and mechanisms of these biochemical
transformations are required to define precisely actual meta-
bolic pathways. Compounds in brackets were not isolated but
are proposed intermediates in the formation of identified
metabolites.

Only two metabolites in addition to a small amount of
unchanged TxB: were identified with an intact hemiacetal
ring, even though these metabolites represented a major por-
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Fic. 2. Flow diagram outlining urine purification proce-
dures and the isolation and letter-number designation of iden-
tified metabolites. Brackets denote chromatography procedures.
[SSD-RPPC] = Hyflo Super-Cel reversed phase partition chromatog-
raphy using solvent system D (Table I); [Lipidex] = liquid-gel chro-
matography on Lipidex-1000; [uP] = high performance liquid chro-

Dic Did D2 Et E20 E2b €1 M1 M2 M4 E20 MSbMS M3 M4 MSg MSO M5c M5¢'bbd’M5dSM6 M7

matography on a uPorasil column; [FA] = high performance liquid
chromatography on a fatty acid analysis column; DERIV. = conver-
sion of metabolite to either a methyl ester, ¢-butyldimethyidilyl ether
or a methyl ester, O-methyloxime, ¢-butyldimethysilyl ether deriva-
tive.
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Fic. 3. Letter-number designation of each identified metabolite along with the respective chemical names and structures.

tion of the total radioactivity in the urine. Both metabolites,
2,3-dinor-TxB; and 2,3,4,5-tetranor-TxB,, were products of 8
oxidation.

Sensitized guinea pig lungs have been described as capable
of converting TxB; to 15-keto-13,14-dihydro-TxB; (20). The
efficiency of this conversion also apparently increases with
successive antigenic challenges (21). We have incubated TxB.
with the 100,000 X g supernatant of guinea pig liver with
added NAD" and have not found any conversion of TxB. to
15-keto-13,14-dihydro-TxB.. PGE; incubated with the same
100,000 X g liver supernatnat was essentially quantitatively
converted to 15-keto-13,14-dihydro-PGE,;.? These data and

3 L. J. Roberts, II, B. J. Sweetman, and J. A. Oates, unpublished
observations.

the present study suggest that in man and in the absence of
immunologic sensitization in the guinea pig that TxB; is not
a good substrate for the 15-hydroxy-prostaglandin dehydro-
genase enzyme. We cannot exclude the possibility, however,
that 15-keto-13,14-dihydro-TxB; was formed in the present
study and merely escaped detection since all of the urinary
radioactivity was not identified. Alternatively, any 15-keto-
13,14-dihydro-TxB. formed may not be excreted into the urine
due to possible conversion to 11-dehydro-15-keto-13,14-dihy-
dro-TxB,. We are presently investigating this latter possibil-
ity.

The second major series of compounds, formed as a result
of dehydrogenation of the hemiacetal alcohol group of TxB,,
was comprised of 16 identified metabolites. The second most
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TABLE 1

Percentages of total recovered urinary radioactivity represented by
identified metabolites

Metabolite Percentage
El1 + M5b + M7 23.0
M4 7.6
E2a 7.3
D1d + M5d; 5.3
Dilc 2.6
M3 + M2 2.5
Dla 20
D2 1.6
A3c L5
A3a; 1.3
A3a; 1.3
Mé6 1.0
C2 0.9
M1 0.7
B1 0.6
E2b 05
Mbe 0.4
Mba 0.4
A3b 0.3
M5d, 0.3
Ms5d, 0.1
Total = 61.2
TaBLE 11
Distribution of types of metabolic transformation among identified
metabolites
Hemiacetal | §-Lactone Acyelic C-
ring ring llai((j)iﬂ Total
% |No. | % |No.| % | No.| % |No.
Ring modifications 5031 3 (478116 | 18| 2 (100 |21
B oxidation stages
C-20 41 (1 {189 5 1.1 1 241 7
C-18 375{ 1 (216 8 |07 | 1 | 5981|10
C-16 871 1 74 3 0 (4] 16.1] 4
w oxidation 0 0 (108! 6 [0 0 | 108] 6
C-15 hydroxy 503 | 3 |356 8 1.1 1 87.0 | 12
C-15 Keto O [3..3 8 07| 1 [130] 9
—_— e — L | N,

abundant metabolite in the urine, 11-dehydro-TxB,, was the
product of this single metabolic transformation. Additional
extensive metabolism of 11-dehydro-TxB; occurred by proc-
esses of # oxidation, w oxidation, dehydrogenation of the C-15
alcohol group, and reduction of the A® and A™ double bonds.
The enzyme responsible for dehydrogenation of the hemiace-
tal alcohol group is not known. We have found that TxB,
incubated with the 100,000 X g supernatant of guinea pig liver
with NAD™ results in efficient dehydrogenation of the hemi-
acetal alcohol group. The dehydrogenation was very ineffi-
cient in the absence of NAD™ ? Therefore, the enzyme appears
to be a soluble, NAD-dependent enzyme.

The several compounds identified that had undergone de-
hydrogenation of the C-15 alcohol group suggests that the 11-
dehydro derivatives are better substrates for the 15-hydroxy-
prostaglandin dehydrogenase than compounds with an intact
hemiacetal ring. It is assumed that the 15-hydroxy-prostaglan-
din dehydrogenase enzyme is responsible for the dehydrogen-
ation of the C-15 alcohol group although a different enzyme
cannot be excluded.

The third minor series of metabolites were acyclic com-
pounds with alcohol groups at C-11 and C-12. This acyclic
structure is the same as the sodium borohydride-reduced
product of TxB, (13). This biochemical transformation is
envisioned to occur by a process of reduction of the C-11
aldehyde group of the aldehyde-alcohol form of the original
hemiacetal ring. The enzyme responsible for this conversion
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is unknown. However, TxB: is converted in part to this acyclic
derivative when incubated with 100,000 X g supernatant of
guinea pig liver with added NADPH. The conversion is less
efficient in the absence of NADPH or in the presence of
NADH.? It, therefore, appears that this enzyme is a NADPH-
dependent soluble enzyme.

Two minor metabolites (E2b and M5d,) were identified in
which the A® double bond has been reduced. Although reduc-
tion of the A® double bond has been described in the metab-
olism of PG¥Fy, in the rat (15), this has not been found to occur
in the metabolism of PGE; and PGF2, in man, although 5,6-
dihydro metabolites may have escaped detection in previous
metabolism studies since all urinary radioactivity was not
identified (22, 23). The mass spectral data on metabolite A3a,
suggests the presence of an oxo group attached on one of the
carbon atoms from C16-20 and A3a, was tentatively identified
as either 9¢,15(S)-dihydroxy-11,19-dioxo-2,3-dinorthromba-
57,13E-dienoic acid or 9¢,15(S)-dihydroxy-11,20-dioxo-2,3-di-
nor-57,13E-dienoic acid. Analogous metabolites have not been
previously described in the metabolism of prostaglandins.
Insufficient material was present to permit further structural
analysis. The biochemical mechanisms leading to the forma-
tion of this oxo group are unknown. The two most likely sites
for the location of the oxo group would seem to be at C-19 or
C-20 since metabolites of prostaglandins and TxB, with hy-
droxyl groups at the w-1 and w-2 positions have been described
(7, 16-19).

The formation of 11-O-methyl-TxB; (M2), 11-O-methyl-2,3-
dinor-TxB; (Mb5b), 11-O-butyi-2,3-dinor-TxB; (M7), and
2,3,4,5-tetranor-TxB, butyl ester (M5d;) are all considered to
have formed artifactually from TxB,, 2,3-dinor-TxB;, and
2,3,4,5-tetranor-TxB; during chromatography. We had previ-
ously found that the hemiacetal alcohol group of the throm-
boxane ring is highly reactive with an alcohol in the presence
of acid and identified several 11-O-ethyl derivatives in our
study of the metabolism of TxB; in the monkey (7). In that
study, the original XAD-2 column was eluted with ethanol
and ethanol was frequently used during evaporation proce-
dures to form an azeotrope with water. In the present study,
ethanol was purposely avoided throughout urine processing
and the XAD-2 column was eluted with methanol. This ex-
plains the presence in the present study of 11-O-methyl de-
rivatives and the absence of 11-O-ethyl derivatives. 11-O-
butyl-2,3-dinor-TxB: undoubtedly formed during the initial
reversed phase partition chromatography with the solvent
system of butanol/water/acetic acid. The finding of a small
quantity of 2,3,4,5-tetranor-TxB; butyl ester may be indicative
that tetranor-TxB; can exist as 6-lactone, although this form
has not been isolated and identified. We have found that the
8-lactone ring of the 11-dehydro metabolites stored in ethanol
at —30 °C will esterify with the ethanol whereas no esterifi-
cation occurs with the upper side chain carboxyl group.’ We
have also observed that 2,3,4,5-tetranor-TxB:; stored in
ethanol will form 2,3,4,5-tetranor-TxB, ethyl ester.” In con-
trast, 2,3-dinor-TxB; and TxB., which would not be expected
to lactonize, when stored in ethanol do not form ethyl esters.
This is, therefore, suggestive that the 2,3,4,5-tetranor-TxB;
butyl ester formed as a result of reaction of its 8-lactone form
with butanol rather than direct esterification of the upper side
chain carboxyl group by butanol.

Of interest was the identification of 2,3-dinor-PGF, in the
urine during the course of analysis of material in peak E2b.
This compound was not identified in previous studies of the
metabolism of PGF;, in man (22), although we have recently
reported 2,3-dinor-PGF;, as the major urinary metabolite of
PGD; in the non-human primate (16). The fact that a suffi-
cient amount of 2,3-dinor-PGF., was present in the 13-h urine
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Fic. 4. Proposed pathways of metabolism of thromboxane B; in man. Compounds in brackets were not isolated but are proposed
intermediates in the formation of identified metabolites. Metabolite A3a, ( far left} is depicted as a terminal C20 aldehyde although the precise
location of the oxo group on carbon atoms C-16 to C-20 has not been defined and the metabolic pathways leading to its formation are
unknown,

collection after chromatographic losses to obtain a complete 4. Samuelsson, B., Granstrom, E., Gréen, K., Hamberg, M., and
mass spectrum would suggest that several micrograms of the Hammarstrom, S. (1975) Annu. Rev. Biochem. 44, 669-695
endogenous compound are excreted during a 24-h period. 5 R‘;t;l%rt’(s)’at;s‘]} III\’ S(Y;;;;";;:;s?a';l; )?;:’;5"1‘; ‘L 311"’65;‘5'“6’ N. A,
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This study has provided the background biochemical infor- 6. Kindahl, H. (1977) Prostaglandins 13, 619-629

mation necessary to begin quantification of urinary metabo- 7. Roberts, L. J., II, Sweetman, B. J., and Oates, J. A. (1978) J. Biol.

lites of TxB; as a means to assess in vivo production of TxB. Chem. 253, 5305-5318
in man. In this regard, we have now developed a stable isotope 8. Roberts, L. J., I, Sweetman, B. J., Payne, N. A., and Oates, J. A.
dilution assay for 2,3-dinor-TxB. using combined gas chro- (1977) J. Biol. Chem. 252, 7415-7417

_ : 9. Samuelsson, B., Hamberg, M., Roberts, L. J., II, Oates, J. A,, and
matography-mass spectrometry. Six normal adult males have Nelson, N. A, (1978) Prostaglandins 16, 857-860

been found to excrete a few hundred picograms/mg of creat- 1 Norpan, A, and Sjoval, J. (1958) J. Biol. Chem. 233, 872-885
inine of 2,3-dinor-TxB;" These initial studies document the i Nystrom, E., and Sjoval, J. (1973) Anal. Lett. 6, 155-161
excretion of endogenous 2,3-dinor-TxB; in human urine and 12, James, A. T., and Martin, A. J. P. (1956) Biochem. J. 63, 144-152
indicate the possibility that an assay for urinary 2,3-dinor- 13. Hamberg, M., and Samuelsson, B. (1974) Proc. Natl. Acad. Sci.

TxB; may prove to be a useful index of in vivo TxB, produc- U. 8. A. 71, 3400-3404 )
tion in man 14. Svanborg, K., and Bygdeman, M. (1972) Eur. J. Biochem. 28,
) 127-135
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Metabolism of Thromboxane B, in Man

SUPPLEMENTAL MATERIAL TO
Mecsboliam of Thrurboxme B, in M
L. Jackson Roberts, 11, Brian J. Swetmmn, and Jahn A. Oates
ef'mu section covalna w.tsl Procadures and buﬂ-ﬂfin;:]:ﬂr:
metabolites.
EXPERTMENTAL PROCEILRES

Materials
ilsbelad TxB, ves & genercs gift of Dr. Nommn A. Nelaon ond Dr. Jdm
Pike of the Upjoim Conparry, Kalamazoo, Michigan. 15,6.8.9,11,12,14,15-%tg)
Arachidonic acid (64 Ci/mml) wes cbtained fram New England Nuclear, Boston,
Massactuusetts. [5,6,8,9,11,12,14,15- 2y ITxB, was bioeycchesized fram (gl
arachidonic acid using sheep sevinal weicle microsames and vashed uan plate-
lets o previcusly described (8).
Yethods

Infusion of Thrombaxne B, - (‘Mg DB, sodiim aalt (1.5 vg, 12.2 Ci/ml)
was infused into the macbital vein of 2 healthy adult male ar a rate of 6.4
1g/min. as previoualy described (8). Urine was collected from the begiming
of the infuston ntil 6% howrs after the infusion wes completed. The total
time of urine collection was 13 h.

Asberlive YAD-2 and Stlicic Acld Chromatography - The urine was extracted
o doberlite XAD-2 (Mallinckrodt, Inc., St. Louls, Missouri) chramtography
as previcusly described (8).

Reversed-Fhase Partition - d-thate partition dwo-
mtosnvhy was perforued on a support of Hyflo Super-Cel (Pisher Scilentific

- Falr Lam, Hav Jerses) wing solvent systes D as previcusy described
(8 1-0)

Liquid-gel Crrametography - Reversed phase liquid-gel chromstography was
performed ueing Liptdex-1000 (Packard Instrument Co., Inc., Dowmers Crove,
Llinols) as previcwly described (11).

High Liquid ~ High liqudd chrome-
tography was performed a previously described with a Waters Associates (Mil-
ford, Mass.) Hiquid chramtograph using o u-Porasil and fatty acid malysis
colums (Waters Assoclates).

Guomstography Solvent Systems and Prograws - Chromarography solvent 9ys-
‘tens and solvent programs for high performnce liquid chromatographty are listed
in Table 1.

Sesliquid - Maso Y was per-
formed uaing a LKB 9000-PIP 12 cambined gas-1iquid chromatograph-nass specCro-
mBter computer system (5). C-values were cbtained wsing mixtires of methyl
saters of normal saturared fatty acids as standards (12). Radioactiviey de-
tection of gas-1iquid chromatography pesks and C-value detemmination was ac-
camplished by analyzing a portion of the samples on a Nuclear-Chicago 4760
gas-liquid chromatograph coupled with a serles 5000 radicsctivity monitor (5)
-values cbrsined for Ldentified metabolites are listed in Table 2.

arion of Devivatives for Gas-liqdd Chromat and Mass
Spectranetry - Methyl esters were formed by treatment with excess dlazamerhane
1n methanol for 5 mimites. O-Methylexime derivarives veve formed by treat-
went with 2% methoxyamine MCL in pyridine at room temperature for 12-13 hours.
Trimethylsilyl echer derivatives were formed by treatwent with N, O~Bis(tri-
ethyls{1yl)trifluoroacetomide in pyridine at rom tamperarure for 2 hours, t-
Dicyldinechylstlyl ether darivarives vere fomed by creatment vith c-buyl-

Lane/imidazole tn resgant (Applied Science
Laboratortes, Inc.. Stare College, PA) &1 room temperature for 12 hours, fol-
lewed by addition of water ad excraction into hexae.

RESULIS

Purther Purification and Identificatimn of Compounds Eluted with Methal
from Stationary Phase (Solwent System D Colum) - The material eluted with
wethanol from the stationsry phase vas subjected to further chromatography
at & 2.6 x 28.3 om colum of Lipidex-1000, solvent system B. flow rate 40 ml/
b, 6 ul fractiong (Fig. 1). Six pesks emerged designared Ml (45-270 ml of ei-
uate, 13% of recovered radioactivity), M2 (276-342 ml, 5%), M3 (348-468 ml,
16%), M4 (454-594 wl, 30%), M5 (600-792 ml, 11%), and M6 (798-948 ml. T%).
Fiftemn percent of che radioactivity was elured with 84 ml of methanol and
designated M7.

TARE 1

Table 2

C-Values Cbtained an 17 Dexsil
for Identified Throvbaxne 8, Metabolites

Me-DE Me-MD-TMS Me-TRIMS He-}O-TBDMS

M 23.5
» 25
<] 23.6 3.7
Ma (4-lactane) 26.7
M (acid-alcohol) 23.8
Ma 25
o a.r
M (¢-lactone) 25.2
M5c (acid-alcohol) 2.9

] ($-lactons) 55
54, {acid-alcchol) 2.5
¥5d, (s-lactane) 26.8
15d, 25
M5 (5-lactone) 2.8
M5 (actd-alochol) 2.9
M 23.0
El 22,1 22.2
E2a (s-lactane) 25}
E2a (acid-alcohol)22.3
E2b (4-lactane) 24,9
E% {acid-alcahol)22.1
Dla (5-lactone) 2.8
Dla (acid-alcohol) 273
Dlc (6-lactome} 23.2
Dld 20.5 20.6
2 (§-lactone) 23.45
@2 (8-lactane) 28,7 SN
R (adld-alcohol) 26.7 32.0
Bl (3-lactane) 7.8&28.8
Ada)’ (s-lactone) 27.3
Ada, (6-lactone) 2.0
A (4-lactone) 2.5 28.6
Ale 28.0 32.3

#We-DS ~ methyl ester, trimethylsilyl ether

ME-MD-TS = mechyl ester, O-methyloxime, trimethylsilyl ether

ME-TROMS = mechyl ester, tert-butyldimethylsilyl ether

Ye¥D-TRIMS ~ uethyl ester, O-methyloxime, tert-butyldimethylsilyl ether

Purificarion of Ml - Material in ML was furrher purified by high per-
formance 1iquid chromatography @ a u-Porasil colum with solvent aystem F.
In addition to miltiple small pesks, two prominen: pesks emerged. The less
polar pesk (55-61 ml of eluate, 27 of recovered radioactivity) was subse-
quently determined to be a miror mount of compound El (see below). The more
polar pesk (74-77 ml, 19%) wae deaignated Metabolite ML.

Structure of Metabolice Ml - The methyl eater of ML was camerted to 2
HeS1 ether derfvative and salyzed by gas chrocetography-nass spectrometry.
The mass spectrun was identical to that cbtained for the product formed after
treatment of TxBy with sodfum borchydride (13). It was therefore concluded
that ¥l vas 8-(1, )-9,1 L 108-hep-
tadecadiencic acid.

Purification of M - Material in Pesk M2 was further purified by high
performance liquid chromatograpty on a u-Porasil colum wing solvent system
F. Fouxr prominent peaks emerged. The least polar pesk (28-29 ml of eluate,
9% of recovered radioactivity) was designated M2. Another pesk (38-39 ul.
147) was subsequently determined to be a minor amount of Metabolite Mo (see
belav). A more polar peak (42-44 ml, 197) was subsequently determined to be
2 minor swint of Mecabolite £2s (see belaw). 4 broad peak of more polar ma-
terial eluted (46-50 ml, 557%) fram which no campound vas idenrified
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Fig. 1. Liquid-gel chramtograptyy on Lipidex-1000 of material eluted with
methmwol fron the starionary phase of the Hyfla Super-Cel Solwent Systes D
chromtography (Fig, 1 in Tegnlar print section). Colum 2.6 x 28.3 om:
Solwent B (Table 1): flow rate: 40 mi/h; fraction volume; 6 ml.

Structure of Gompoud M2 - The methyl eater of M2 was camerted to a HeSt
ether derivative and snalyzed by gas chromatography-masa spectromstry. The
mass spectrun obtained wea ldentical to that cbtained for 11-O-methyl-Teh,,
formed by reacting TxA, with methanol (1). We, therefore, concluded that
Coupound M2 18 9a, 15(S)-dihydroxy- 11 -methoxythresbe-52, LIE-dienodc acid. In
our previous atudy of TxB, metabolism in the mnkey (7), among the urinary cam-
ponds identified were 11-0-ethyl-2,3-dinor-TxB;. 11-0-ethyl-2,3,4,5-tetranor-
TxB,, @ 11-O-ethyl-19-hydroxy-2,3-dinor-Tuk,- We also demonstrated thar

“hen reacted with acetyl chloride in either methanol or ethanol wap con-
verted to the respective 11-O-methyl or 1l-O-ethyl derivative. Ethanol vas
used 1n the aorkey study to elute compounds from XAD-2 ad also frequently
used to form mn azeotrope with water. In the presnt stdy, ethanol was
deliberately avolded the purificati Methanol was
used to elute compounds from ¥AD-2. Ao additional 11-0-methyl compound as well
a5 a 11-0-butyl derivative have been idemtified in this study (mme Campounds
Msb end M7). 11-O-Ethyl derivatives have not been detected in this study.
This dsca indicares that these campounds moat likely are formed as result
of exposure of the hemlacetal alcohol group to @ alcdwl in the presence
of actd. The 11-0-butyl derivative was apparently foroed as a result of
expogure to buranol under acidic conditims during the initial reversed
phase partition chromrography using aolvent system D (butanol/water/acetic
acid) .

Purificarion of M3 - Material in Pesk ¥) was subjected to high perfomance
liquid chramatograghy on a u-Porasi] colum using solvent system F. Three
prominent pesks emerged. ‘he less polar pesk (4 m of eluate, 7% of recover-
ed radioactivity), was subsequently found to be a lesser quantiry of Compound
M5b (see belas). A pesk of intemediate polarity (46-47 ml, 197) was subse-
quently found to be a lesser quntity of Metabolite M: (see below). The most
polar peak was designated Compound M3 (51-55 ml, 55%). Carpourds M> and Me
in petic M3 were each further purified by high performance liquid chromstogray
n a farty acid nalysis colum using solvent system H. M5 eluted quantita-
tively at 36 ol of eluate and M at 28-29 ml.

Structure_of Campound M3 - The methyl ester of M3 was converted to a tri-
methylsilyl ether ad a 1yl ether deri-
vative ad analyzed by gas chromatography-mess apectrometry. Mass spectra
obtained for boch derivatives were identical to those previously reported
for B, (17) and it was therefore concluded thet Compound M3 was T,

purificacion of M - Material in M was subjected to high performance
liquid chromarograghy an 8 u-Poraeil colum using solvers system F. A mingle
prominent pesk emerged (51-52 ol of eluate, 82% of vecovered radfoactivity)
thar was designated Metabolite Mé.

Stoucture of Metabolite M - The methyl ester of M was canverted to a

Chrematography Solvent Systems and Solvent Programe

Chworatography fdte Canponents Program
o #obile phase - water (300} 1socratic
o e Staticnary phase - n-butyl alochol (100)
Chromtograptsy Acetic acid (4)
Lipidex-1000 Liquid- 2 Water/netharol/n-butyl alochol/chloro-  Isocratic
Gel Chrcmatogzaphy famm/acetic acid (40:60:5:5:0.12)
B vhtamet)nml/n—mtyl alcoml/dﬂam— Isocratic
famy/acetic acid 5:0.11)
c Water/rethanol nebutyl alootol/ Isocratic
Sorepapeti acia o0 Tav0rt)
E yater/etharol /iyl slaol/cuom-  Teseratic
formyacetic acid (70:

High Perfornarce Liquid
Chromatography- |-Poraail
Cobum

High Perfommance Liquid
Fatty Acid
Analysis Colum

solvent 1 - Chlaroform

Solvent 2 mm{awmwm/uxnc
acid (500:5¢

Solvent 1 - Heane
Solvent 2 - Chlaroferm

Solvent 1 - Am»tau.t.rl—‘—e/m‘/bum/
acetic acid (100;

Solvent Anzmmt:xle/buu-m/xzuc
actd (soo 1:0.5)

Same as H

Some ag H

Salvent 1 - Acetonitrile/water/benzene/
acetic acid {125:375:1:0.5)

Solvent 2 ~ Roetonitrile/benzens,
apetic acid (500:110.5)
Solvent 1 - Acetonitrile/mter/benzene/
acetic acid (200:30011:0.5)

Solvent 2 - Acetonitrile/benzene/acetic
acid (500:1:0.5)

Linear gradient of Solvent

Linear adlentofsolvmtl
to Solvent 2 over 1 hour, 1
sl/min. 1wl fractions

gr vert. 1 to
Y SDlva\tZ 2 hry, 1
m/min, 1 ml f
Lvent.

acid
(95:405:1:0.5)

acid

(104:400:1:0.5)

1yl ether derivative and aalyzed by gas chramtography-mass spec-
tromerry. The mass spectrum cbtained was idersical to thar previauly reported
by us for the same derivative of 1l-dehydro-TxB, (7). It was therefore con-
cluded that M was the é-lactane 9u,15(5)-dihydraxy-11-oxothroaba- 52, LE-die-

noic scid.

Purifioation of M5 - Marerial in 15 was subjected co high parformance 1i-
quid chromstography an & u-Porasil colum using solvent eystem F. Four pro-
minent peaks mwerged desighated Ma (28-31 ml of eluste, 131 of recovered radio-
activirty), M5b (32 ml, 29%), MSc (34-36 ml, 23%), and M5d (P-42 wl, 230). MGa,
Msc, ad M5d were each subjected to by high
14quid chromatography on a fatty actd analysis colum using solvent system H,
I, and H, reapectively. M5a eluted from this colum in a aingle pesk ac 24-30
nl of eluste (L00% of recovered ad was
¥5a. Mc eluted from the colum {n a aingle praminent pesk at 29 ul eluste
(617 along with other mwll pesks, and was designared Metabolite Msc. Msterial
in M5d elured from the colum n three prominent pesks designated Compourd Hd,,
(32-33 ml, 430, M54, (3%4-36 ul, 3070) and 16d, (37-4lul, 270).

Sczuctum of Metabolite MSa ~ The mechyl eater of M5a was camerted to a

N 191 ether ad mualyzed by gas chrommtography-
mass spectrometry. It wap concluded thar Msa was 6-(1,3-dihydroxypropyl)-7-ty-
droy-10-omo- 2-pencadecanalc acid on the basts of a mase spectrun idercical ta
e previcsly pblished by us for this compord (7).

Structure of Compound M5b ~ The metiyl ester of M5b was canverted to &

We St other devivative wnd anslyzed by gas chrometography-mass spactromecty.
‘The mess spectnm chraiyed contained prominent ims af m/z Sl (); 499 (415),
loss of *Giy; 483 (4-31), loss of -OCHy; 4B2 (W-32), loss of GHAH; 467 Q¥
(32 + 15)); 443 Q+71), loes of -(QL),Qly; 424 (H90), loss of Ne SIOH; 411
(2701 W01 QHLLY), Losa of -G OO0y, 353 (90471} ]; 321
4 (90+71432) ]; 301 m.;st.u G- Gi=CH-CH (05 1Mey) (Glz)kglg] formmd b)’ e
arrangesent ; 224 (base) m,sme-unqzqmmlmom—,) 159 [h,siﬂ -GG
angi;). mm[&smol—m-o!z] This mass spectnum s similar to that
cbtained for Coopownd M2 in thar ians whose formation {rvolved loss of the
carbaxyl side chain have identical mfz velums. The spectxs differ, howsver,
in that 1ons in H5b uhose forueticn did noc imvolve loas of the cavbaxyl
side chain are 28 masa wits less thun the cormespading fons in W2 This data
ndicatad chat b differed foma M2 by the loss of 2 carbone frow the carboayl
side chain s a result of coe step of §-oxidation. Tt was tharmfore concluded
that M5d was 94, 15(S)-dihydroxy-11-methary-2, 3-dinor-thrasha- 52, L3e-dieolc
acid. A previoumly diacussed (see Structure of Ompound 2), the formation
of this campound most likely arose artifactually by exposae of 2,3-dinor-
TxB, to methaol wnder acidic cooditions during urine provassing.
stz\umne()htd:nunlbc The methyl estar of Mic was corvertad to
1y echer ad malyzed by gas chrome-
tography-mass spectrometyy. The structure of Mic vas deterained to be So-
‘hydrony- 11, 15-diowo-2, 3-dinor-throub- 5Z-enodc acid an the basls of » mase
spectrum identical to that previcusly published by us for this compound (7).
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Strveture of Mecabolite ¥5d; - The aethyl ester of Md was corverted to
1yl ether and analyzed by gas chromato-

graphy-mase spectronetry. The mass spectrum cbtatned (Pigure 2) shosed pro-
minent ons ot wz 457 (); 442 G+15), loss of +Gy; 426 (43, loss of
“OCy; 414 QH43), loss of +(Gy) 0y 401 (456), Loss of =GR,y
400 0t-57), Losa of +(Ql,) Gly; HB B+39). loss of +00ALy; 31 (H66), tne
koo origing 336 [-(90 + 31)), loss of (de,SIOH +31); 32 (M-(I01 + 32)),
Loss of [~(Q1,),0000H; + GHyH]; 296, efther [-(90+71)), loss of (30 + (G,
@), or (160 + )], loss of the elesents of [00(-0)QL,QH05LHe, frem the
ring + H]; 282, either (M-(160+15)], or (H-(7H7143D)]. loss of (~GL,0000H; 471
AT); 280 (M-(90 + 56 + I 266 efther (M-(160 + 3L + 1)), or P30 + 71 + 3D 1;
240, TH-(160 + 56 + 1)J; 225 (M-(L42 + 900, Toss of [-CRCI-MT) (@), 04y + W01;
216, wienown arigin; 168 and 161 (Fig. 3); 156 [GL=GRCOIOR) (G),ah]
frwolving proton resrrangement inco nitrogen; and 128, elther [G1,0N'=G(QL), 011
or [CH,0N"=0-01(Qt,) 11y].  Bvidence for the structure of Mod; was cbtained
by campariacn of this was spectrun to that previously pblished for the same

of 1,15-dlowo-2, 34 SZ-enote acld (7). The
mass spectra were very sinilar in that ions in both spectra that did not contain
the carboxyl side chain were ldentical. Hoever, the two spectra differ in thar
1o contadning the carboxyl side chain were two mass wnits higher in the mass
spectru of ¥5d, than the eorresponding fons in the Tass spectrum of Ja-hy-
dzany-11,15-d1owo-2, 3+ dinor-thromb-SZ-anofe acid. This indicared that the
artginal 4° dovble bond in ¥5d, had been reduced. From this data it wus chere-
fore concluded that the struchre of ¥5d was 9a-hydrowy-11,15-dioo-2, 3-dtrior-
thrombanote acid.
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Fig. 2 - Mass spectrum of the methyl ester, O-methyloxime, trimethylsilyl ether
derivative of Metabolite Pﬁdr
oY
+
NOCH;
H
/
2. mk 168 = O(W
NOCH,

| m/z 169

0SiMey
3. m/z 161 -
OJ;O’H
o'=SiMe,

0;0

Fig. 3. - Proposed structures of various fragoent ions fond in the mass spectra
of several thrambaxme B, metabolites.

4. m/z 145 =

5. m/z 115 =

Structure of Metabolite M5d, - The methyl ester of M3d, was converted to
a trimethylallyl ether derivative and analyzed by gas chromatography-ass spec-
trometry. The mass spectnm cbtained (Figure 4) was nterpreted as o mixed mass
spectrm of two co-eluting campaunds of similar chemical structure and pattems
of fragoentation. ALl wajor ions veported previously in the mass spectrum of
94, 15(5)~dihydroxy-11-auothranba-52, 136-dienote actd (11-dehydro-TxB, . metabo-
lite M) (7) vere present and 1t was therefore concluded that e of the two
coupounds was 11-dehydro-TyB,. Although the mass spectnm cbained contained
Lons not present in the Tss spectrum of 1l-dehydro-TxB, vhich were artribured
to result from fragmentation of the second compound, fragmentation of both
camounds was fele to result in the famation of some camon lms. Ions
interprered to result solely or in parc fran fragentation of the second com-
pound (54,3 ave w/z 528 (9: 513 QF15), loss Of +Gy; 497 (#31), loss of -0y
457 (bave), (71), lows of +(GH,),Gly: 438 (909, 1ose of Me,SiOH; 428 (a-100),
D42 + 43 + 15)), Loss of [O=0RG, + * (Gp), Gy + 15); 423 [H-90 + 1)];
415 [M(7L + 42)]; 407 (90 + 31)7; possibly 373, resrrangament iom of wknom
structure; 367 (4-(90 + 71)); 353 (M-(160 + 15)], loss of the elements of [(0C(-0)
,Q=05te, from the cing + 15 348 [(M-(2 x 90)); 361 (+187), loss of [-Gi,
(0Site) (QL) Gty 325 (M-(30 + 71 4 42)); 299 (M-(14L + 90)), los of [-CH,Ghe
QUGL) 000G, + 901; 298 (-(141 + 90 + 1)]; 297 [M-(160 + 71)]; 267 (+261),
wlknoa arigin, 277 (2 x 90 + 71)]; 173 (e840 GH(G,), B4 and 129 (tey510'=
G-GHGL).  Interprecatian of this uass spectnum indicated that M5d, differed
£ron 1L-debydro-TxB; by one reduced doble bond as most of the {ons listed above
are 2 mass units higher than corresponding ions in the masa spectrum of 1l-dehy-
dro-TxB, formed by the same pattem of fragwentation. The im m/z 199 in the
mass spectTum of 11-dehtydro-1XB, contains carbns Cl3-G20 and the presence or
sbsencs of Wz 201 in the mass spectrum of M5d, could provide evidence for
vhether the ariginal o!° daihle bond hed been reduced. However, becsuse of the
intensity of background icos in this region, it 1a not possible to be certain
vhether or not there 1s & w/z 201 ion forued by Eragmentation of M5d,. There
are other clues, however, that suggest that the 4% double band is intact and
mm@mﬁmummmmm@.
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RELATIVE ABUNDANCE (4

Fig. 4. - Mass epectrun of the methyl ester, trimethylsilyl ether derivative of
Metabolite lﬁdz. i it i varhee o

‘The iens m/z 297 and 296 in the mass spectrun of 11-dehydro-TxB, involve
the loss of 141 mess wnits fram the carboxyl stde chain as & result of Fragmen-
cation between C7-C8. Although there is a somewhat couplex pattem of lons

in the reglm of m/z 295-300 in the mass spectrum cbtained, close compariscn
of intensities of icns in this region with those in the same region in the
mass spectrum of 11-dehydro-TxB, seems to indicate that m'z 296 and 297 have
carresponding ions at w/z 298 and 299 a5 a result of fragnentation of Md,.
This suggests that che lover side chain of 16d, 1s satwrated. In addition,
the 1on m/z 341 does not have a corresponding ion In the mass spectrum of
11-debydro-Tub,. This ion 1s interpreted to have formed as a result of cleavage
between C13-14. A reduced 2™ double bond might be expected to favor frag-
mentation between C13-14, The intensity of the i wz 173 also provides ad-
dirional indirect evidence that the original a' double bond of Mid, has

been saturated. This is a very intense fon in the mass spectnum cbtained bur
te relatively wesk in the mess spectrum of 11-dehydro-TeB,. This on is formed
88 a result of fragmentation between C14-15. Saturation of the original al3
doble bond might be expected to favor fragmntation at this site as a marked
increase in the intensity of w/z 113 1s aleo seen in the mass spectzum of 2,3,
4.5-tetvanor-13, 14-dihydro-PQF,, (14,15). Yetabolite B2 (see belos), 9,15
(5)~dihydroxy-2, 3-dinar-11-oxothronb- 13E-enolc acid, has an intact X dowble
bood and a staturated original & double bond, #n addition to having udergone
one step of g-oxidation. An ion formed by the loss of 157 mass wits is not
present in the mass spectrum of E2b and the incensity of wz 173 s very wesk.
Relative abxndances of other ione aleo indicate thar EXb is not merely a Ci8
analog of Md,. Insufficlent material was present to allow additional structur-
al work of Midy. O the basis of the data cbtained, therefore, the strture
of M54, was tentatively identified as 9u,15(S)-dihydraxy-11-cuothromb-5Z-enote
acld.

Structure of Compound 154, ~ Mdy vas trested with dlazomethana, converted
to a O-methylaxime, trimethyleilyl ether derivarive and aalyzed by gas clurcma-
tography, mass spectrametry. The mass spectrun cbtained showed praminent icms
at m/z 602 QL15), loss of -Gy 586 Q-3L), loss of -OCH; 570 [M-(R2 + 15)1,
loss of (Gig0H + 15); 546 Q+71), loss of (@) Hy; 544 Q4-73), loss of
“O(CHy) ofFls; 543 0476}, Loss of HO(Gy)QHy; 528 (74 + 15)); 527 (690,
loss of MejSIOH; 496 [M-(90 + 3D)); 495 [M-(90 + 32)1; 466 (4-)51), unknown ori-
gn; 456 [H-(90 + T1)T; 437 (+-(2 x 90)1; 383, possibly formed by two mechaniame
(a) [M-(90 + 15 + 129)] loss of [90 + 15 + «(Hy),000(QL,) 11,1 and (&) -
(734 90 + 71)7; 354 [%(173 + 90)], Loss of (~CH(05IMe,) (cHy) (G, + 90T;

292 0+275), unkncn origin; 301 (base) (MeS107-Gl-Ca-(i-G(OStMe ) (CHp) LA 1:
213 (301-90); 174 (Vesio*-mmzoﬂm%); and 173 [MeS1O™=CH(H,) 81,1, Tnsuf-
ficient material was present to allow additimal structural work. On the basis
of the mass spectrun obtained, ¥5dy was tentatively identified s the butyl ester
of 9a,11,15(8)~trihydroxy-2,3, 4, 5-tetranor-throb-13E-enolc actd (2,3,4,5-tetra-
nar-T¥B,, butyl ester).

Although butyl ester of other metabolites have nor been identified, the
esterification undoubtedly occurred during the initisl reversed phase parti-
tion chrcmatography using solvent system D (buzanol:wateracetic acid).

Purification of M - Material in M6 was subjected to high perfomance 1i~
quid chroustogrephy initially on a u-Porasil colum using solvent system F end
mibsequently oo a fatty acid analysis colum using solvent system I. A single
prominent. pesk eluted from the u-Porasil colum at 34-37 ml elvate (76% of re~
covered radioactivity). A single pesk emerged from the fatty acld snalysis
colum (44-46 wl, 1007) which was designated Metsbolite 6.

Structure of Metgbolite M - The methyl ester of M was converted to a O-

i 191 ether and analyzed by ges clromatography~
mass spectromerry. A winor pesk (less than 10% of toral) had an identical C-
value ad mass spectrum as Compound M2, The majority of material eluted in two
pocrly separable peaks on gas chromatography. The mass spectra cbtained for
both peaks revealed anly slight differences in relative sbundances of various
ians end were as with syn-anei O Lecvers.
The mass spectze gave prazinent fons at w2 483 (M); 468 QE-15), loss of iy
452 (431) loss of “OCHy; 440 (43), Loss of - (CHy)yGHy: 427 QF56), loss of
CH,~CHGH,, {nvolving protan Tearrangement onto nitrogen; 396 [M-(3L + 56)1:
370 I+(7L + 42)]. probably lass of +(Ciy)(Ql; + elinination of Gy=0-0 fram the
xing; 350 [4-(90 + 43)), Toss of [MeSIOH + 43); 342 QF141), loss of -CH G
CH(CH,) 000GY,; 41 (4-142), loss of *Q,C(=NOCH,) (Q4y) (g 322, formed elther
by (M3 + 713, or (160 + 1)), lose of the elements of [OC(=0)CH,CH=0StMe,
from the ring + H]; 306 [M-(90 + 56 + 31)1; 266, either [M-(30 + 71 + 56)],
or [M-(160 + 56 + 1)1; 251 Q142 + 90) T; 169 and 161 (Fig. 5): 156 (CHy=
GO, (@Y) @y, tvolving profon dbstraction by charged nittogen;
143 (-Gl G(-NHOCHy) (Gly) By, fmvolving proton reatrangement onto mitro-
gen; and 128 (base) , either [CHON'=OGH,),Qly) oF [CHLONH"=0oGRH(GY) 4Gy ).
The interpretation of this mass spectrum indicated that the structure of
M5 was Sa-hydreaey-11, 15-diowothramb-52-enoic acld. Further support for this
structure vas gatned by comparison of the mass spectrum of M with that of the
same of a-hydrosry-11,15-d: . ob-5: e acid (7)
Tons in both spectra whose fomation involves loss of the carboxyl side chain
bave identical Wz values whereas ioms whose formation does not involve loss of
¢he carbaxyl side chain are 28 mass wnits higher in the mass spectrum of Ja-
hydroxy-11, 15-dloxo-2, 3-dinor-thranba-S2-anole actd.

To cbtatn addirional evidence for the structure of M6, the methyl ester of
M6 was also converted to 1yl ether deriva-

tive, and an 1ylowcime, 1yl ether and analyzed
by gas . Al yielded two sepatate
temers on gas chromatography. The twss epectra of the methyl ester, O-methyl-
ouime, 1yl ather (Fig. 5) contained promipent

ions at m/z 525 (D), 510 (M-15), loss of Qg 494 131}, loss of -OCH; 482
®-43), loss of -(Cly),(Hy; 468 (base) (4-57), loss of -Cey; 438 [M-(56 + 31)],
loes of [t + 'wla:l; 436 [M-(57 + 32)), loss of (57 + Gla(!(); 426,
elther [M-(57 + 42)], lose of (57 + O=C-GiL;), ox [M-(56 + 41)], 412, either
M-(57 + 56)], or [M-(71 + 42)], loss of [-(C), G + 427; 394 (4-131), loss
of ~051Me, Qe,; 383 (M-142), loss of ~GlZC(-lm'l3)(G|2),‘GI3; 348 [M-(131 + 31
415)1; 334 [M-(71 + 57 + 32 + 31)]; 322 either [M-(132 + 71)], loss of (Mey-
Qe Si0H + 71), or [M-(202 + 1)), loss of the elanmts of [OC(=0)CH,CH=05iMe)~

ey from the ring + Kl: 316 IH-(131 432 + 31 + 15)); 292 efther O+-(131 + 7L+
31)], or [M-(202 + 31)); 250 efther [M-(131 + 71 + &2 + 31)], or [M-(202 + 42 +
31)7; 202 (H(141 + 142) ], Loss of [-CH,GHGH(GH,);000GH; + u.z:l; 200 (242-42) ;
145 (£lg. 5); 143 [QLC(-N"H00L) (Gly) By 128, etcher [CLON'»C(G1) OL,1,
or [m,(m*om(mz)zma]; 115 (+5iMe,0,); and 101 ¢ StiteOtey). The mass
apectr of the mathyl ester, LyLoscize,

stlyl ether derlvative contained prominent ims at wz 625 (); 610 (4-15), loss
Of “Uly; 594 (W31), loss of -OCHy; 568 (base) Q457), loss of -Qley; 436 [M-(122
+57)], loss of (Me,(t,S10H + 57); 366 [-(202 + 57)T, loss of the elements of
[0C(=0) G, =05 1Mo, 0% fxm the ring + 571; 242, present in less pallr+lmt
only, probably (-GG "HOS1Me,Qe,) (Gy) Qly; and 145, [-0C(=0)GHQHI'=5iMey].
The mass spectra of the mechyl ester, O-trimethylsilyloxize, trimethylailyl
ether derivative contained praminent imms at m/z 541 @9; 526 (+15), loss of
“Giy; 510 G31), Loss of -0By; 498 G+43), loss of *(GL,),Aly; 45 (456),
loss of Gi,~HGL,Gl;, Involving protan rearrangement anto mitrogen; 470 (+-71),
losw of +((Hy),Giy; 468 (H-73), loas of -CH000GH; 452 (4-89), loas of -0SiMey;
436 TM-(90 + 15)], loss of (MeSIOH + 15); 413 (base) origin unclear bur possibly
(M4-(127 + 1)1, loss of [-GH=GH(QL)4000G, + H] associated with interaction of
the relatively bulky NGSiMe; growp ar C7; 400 (4-141), losa of [-GLOHGH(GH) 4~
000GH,J; 396 [M-(89 + 56)]; 360, elther (M-(90 + 71)], or M-(160 + 1), loss

of the elements of [0C(-0)H, -GS, from the xing + H; 378 (-0 + 73));
326, possibly (413-89); 310 [M-(160 + 71)); 214 [Qy~Ce-C(= HSDie) (G1), G015
201 [-QiZC(-il+l-DSﬂt3) (3L),G1,1; 186 elther (201-15), or MeySON'= C(CH,) Gy
158 (200-43); and 145 (201-56). The spectra of these three additimal deriva-
tives of ¥ all are consistent with the proposed structure indicated by the mass

spectaum of the methyl ester, 1y1 ether
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- Masu epectrum of the methyl ester, O-nethylexime, tert-butyldimethylsilyl
r derivative of Hetabolite 1.

Purifleation of M - Material eluted with methanol (47) was subjected
to additional chromatography on a 1.4 x 15 en colum of Lipidex-1000, solvent
system A, Clow rate of 20 od/h, 3 ul fractions. ' 527 of recovered radfoactivity
eluted in two unresolved pesks at B4-146 ml, designated M. 157 of recovered
radiosctivity remained on the phase. M was subjected
to high performmce liquid chromatography on a u-Porasil colum at a flow rate
of 1 ol/uin, 1ol fractions, using the folloving solvent system: Solvent 1=

Solvent Jacetic acid (500:50:11), linear pro-
gram of 10% solvent 2 to 50% solvent 2 over 1 hour, followed by 50% solvent
2 isocratic for 10 win, then 50% solvent 2 to 1007 solvent 2 over 30 mimites.
Three prominent pesks emerged. The less polar pesk eluted at 21-26 o of elure
(61% of recovered radioactivity) and was designated MJ. Two more polar pesks
eluted at 70-75 ml (27) and 77-62 ml (17%) from which no rad{oactive pesks were
cbtained on gas with M7 vas then sub-
Jected to additional purification on & fatty acid malysia colum using solvent
systen L. A single peak eluted at 1521 ml of eluate (100% of recovered radio-
activity) and vas designated Compownd 7.

Structure of Capowid M7 - The methyl ester of M7 was converted to a tri-
methylailyl ether derivative and analyzed by gas chromatography-mass spectro-
metry. The mass spectrun cbrained shoved prominent imms at m/z 541 (4-15), loas
OF ~Culy; 483 (473), Loss of -O(GL)4CHy; 482 G#74), Loss of Qiy(OL),0H; 412
73 + 7133, Loss of [73 + +(GL),Oy]; 411 (M-(74 + 71)); 396, possibly M-
(89 + 713}, Loss of (0Siley + 71); 35 (490 + 711, Loss of (MeySiH +71);
371 G4185), uimoan origin; 337 (218 + 1), loss of the elements of [0G
QOL,GLELG) GLCHSiNe, fron the Ting + H1; 321 M-(90 + 76 + T11; 312 04244),
wnknom origin; 301 [MeSi0'=Gu-GiCH-CH(OS1Me;) (L) 0Ky, formed by rearrange-
ment; 228 (base) [Me,SLOGHCHALGIRHALOUAH,TY, and 201 [Qy(GL,) OOH-GI-GI-0"
SiMe;]. This mass spectrum was slmilar to that dbtatned for Mb except that tors
10 ¥5b thar involve the loss of 31 or 32 mass wits corresponded to ians in 17
that {nwolved the loss of 73 or 74 mass wnits. Tn addition m/z 201 in the mass
spectrum of M7 formed by fragnentation between C8-C9 and between C-11 and oxygen
in the ring vas 42 mess units grester than the corresponding ion m/z 159 in the
mass spectrum of Msb. Interpretation of this mass spectrum indicated that M7
differed from b by having o 0(Qi),Al; group artached co C-11 {nstead of &
Oy group. It was therefore concluded that the stxucture of 17 was 9a,15(S)-
dihydroxy-11-butylowy-2,3-dinor-thraba-52, 13E-dienoic actd. As previously dis-
cussed (see Structure of ¥2), the formation of this 11-0-butyl derivative un-
doubtedly was formed artifactually by exposure of 2,3-dinor-Txb, to butanol
under actdlc conditios during the Inittal reversed phase partition chroma-
tography using solvent system D (butanol.water/acetic acid).

Rurther Purification and ldentification of Cempounds in Pesk E

Material in Peak E was subjected to additional chromatography on a 2.2 x
11 column of Lipidex-1000 using solvent system C at a flow rate of 0 ml/h
collecting 6 nl Fractions (Fig. 6). To pesks emerged designated EL (324474
nl of eluate, 75% of recovered radioactivity) snd E2 (A80-606 ml, 18%. 7% of
recovered radicactivity Temined an the stationary phase and was eluted with
methanol.
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Liquid-gel chromatography on Lipidex-1000 of material in Pesk E (Fig. 2).
6.2 x llpm; Solvmtws\/m (4 (Tgéle 1); flow rate: 30 ml/h; fraction
ml.




Metabolism of Thromboxane Bs in Man

and Structire of Metsbolite El - Farther ard mans
spectral snalysie of Macabolite E1 has been previcusly published (8). Meta-
bolire E1 wea fond to be the major urinary vetsbolite 9a.11,15(S)-trihydrony-
2,3-dinor- thronba-52- 13E-dlenoic acid (2,3-dinor-TiB,).

Purification of E2 - Material in E2 was swbjected to high performance
1iquid chrometography oo a y-Porasil colum using solvent system F. To
pesks emerged designated Metabolites E2a (38-40 ml of eluate, B2% of recovered
radicactivity) and EZb (43-45 ul, 117

Struture of Metsbolite E2a - The methyl ester of E2a was comverted to a
trinethylsilyl ether derivative and analyzed by gas chravatography-tass spectro-
metry. The mass spectrim cbtained (Fig. 7) showed prominent ion 5 at m/z 498
09, 483 Q15). Loss of +Qly; 467 (H31), loss of -OCHy; 427 M7, loss of
(@)t W08 (K0, loss Of NeySIOH; 385 (4113), elther formed by loss
of '%M%mj or [M-(71 + 42}1, loss of (71 + elimination of 0‘0-(}{2
from the Ting); 377 M-(30 + 3D)]; 343, ion of uknom
337 (90 + 71)); 323 (M-{160 + 15)1, loss of the elements of ((XI('O)G&G{(Ei-
ey fram the cing 3 151 318 B(2 x 50)]; 295 T30 + 71 4 40); U7 M-C 90
+ 1)] 25 M-(2 x 50+ 71 + 32)1; 19 [U‘l‘ﬂ'lm(o Sﬂ“b3) (ﬂiz),‘ﬂi3]. possibly
in a four meobered ring form involving C13-15 and charged oxygen; 161 (Fig. 5);
and, 129 (MeS6"-Gi-GGH,) . This mass spectrum 1s very similar to that pre-
viously pblished for 11-dehydro-TxB, (7) in that ions ot centaining the car-
boxyl side chain ave identical but the mass spectra differ in that ions contain-
ing the carboxyl side chain are 28 mass units lower in the mass spectrum of E2a
than the corxespording imns in the mass spectrum of 11-defydro-Ts,. This data
indicated that E2a dlffered fran 1-dehydro-TxB, by the loss of 2 catbons from
the carboxyl side chaln as a result of one step of B-axidatien. This structure
was also supported by obtaining mass spectra for the dicarboxylic acid form
of this ¢-lactone and the anide derivative vhen reacted with methoryamine KL
(e.f. ref. 7). Tt uas therefore concluded that EZa was 9a, 15(5)-dihydroxy-
11-qw-2, 3-disar-thrazba-52, 138-dienoic acid.

¥lg. 7 - Mess epectnm of the methyl ester, trimethylsilyl ether derivative
of Metsbolite E2a.

Structure of Verabolice EZb - The methyl ester of material in ©2b was
converted to a trimethylsilyl ether derivative and analyzed by gas chramato-
graphy-ass spectrametry, The mass Spectrum cbtalned as s methyl ester, tri-
methylsilyl ether derivative (Top, Fig. 8) showed prominent ions at m/z 500 (D
485 (153, loss of +Ciiy; 469 (M31), loss of +OHy; 429 G+, loss of -Gy,
Qy; 410 (490, loss of MesSiOH: 387 DN-(71 + 42)1, loss of (71 + 0-CCHy);

379 [M-(90 + 31)], loss of (90 + -0CHy; 345 (#155), resrrengement ion of
wiknown structure; 339, formed either by [M-(90 + 71)1, or [M-(160 + 1), loss of
the elements of (0C(-0) CH,GH=0Sie, from the ring + H1; 125 [4-(160 + 15); 249
D42 x 90 + 715 217 (2 x 90 + T+ )3, loss of (2 290+ 71+ G,

199 (c4t,0% (s, (@), Giy). possibly in a four-vembered tirg fom tavoly-

ing C13-15 and charged auygen; and 129 (MesS10™-GH-GIGR,) . Analysts of this
mss opedtrun and compariscn with the mass spectrun of Ela indicated that E2
was & dihydco analogue of E2s. The data indicated thac che dowble hand chat
had been reduced in EZ> was &> since all fons in EZb that retaired the upper
side chain were 2 mess wiits higher in F2b than the carresponding dons in

Ka. The only ion in the mass spectra of both covpunds that did not vetain

the wper side chaln in its structure was identical (wz 199), indicating that
the original A2 double bond in each campound had not been reduced.

E o
2

RELATIE ABUNDANCE

A R A R R S M
m/z
s
2 oo
§
E - an
5 g
B t -
I R T
. ol hidoands, Ny W O I
h @ 1.0 208 £ 300 0 o - s00 £ 400

m/z

Fig. 8 - Mass %ctm of the methyl ester, trimethylsilyl ether derivative
of Merabolire

In addition to the mass spectrun recorded above for the é-lactane form
of E2b, another radiosctive peek was also present cn gas chromatography at a
storter retention tine which gave a mass spectrun conaistent with the di-
carboylic acld methyl ester form of the 6-lactane of E2b (c.f. ref. 7). This
mass spectrum provided additional evidence for the proposed structure of E2b,
that the ariginal % double bond had been reduced, and that the original 8%
dowble rematned intact. This mass spectrin as & wmethyl ester, trimethylsilyl
ether derivative (bottam, Fig. 8 ) showed prominent fona ar m/z 589 QF15),
losa of -Gly; 573 (-31), loss of «OCHy; 533 QF71), loas of -(GLy),Qly; 514
@F90), Losa of MeSIO0: 483 B4 (90 + 3D1: 43 10 + TD1; W2k (62 x

90)); ML (173 + 3033, Joan of (:CH(CGiNey) (Gi,)(Giy + 903, 01 Gase)
He5107-Gi- CHeCH-CH(0S e ) (04),0133; 211 (301-50); 175 (e $10"=0-GL,00008, )
and 173 {Me510"0H(OL,),Gt31, e base ion w'z W1 whose structure conalsts

of the entire lover side chain (ariginal C12-C20) confimm that the original

1 double bord s tntact.

Further evidence for the proposed structure of E2b was also cbrained by
analysis of the wess spectrum of the methyl ester, tert-butyldimethylsilyl
ether derlvative of the §-lactone form of EZb. This mess spectrum shoved
prominenc fons at w/z 569 (4-15), loss of +Giy; 553 (H31), loss of “Oy;
527 (base), Q+57). loss of -Qley; 513 (471)), loss of «(CHy),Gly; 495 e
(57 + 32)), loss of (57 + QL0 433 Q+131), Loss of -OSiMe,(teq: 427
M-(115 + 42)], loss of [-(CHy),000QH; + 0=0=Ciy]; 421, either (M-(132 + i,
loss of (e, SICH + 31) or [-(131 + 32)]; 411 IM-(L31 + 62)1; 395 (%
(132 + 57)1; 8L B(132 + T1)); 363 [M-[132 + 57 + 32)7; 337 pe(132 + LS
325 P-(13L + 57 + 71)1; 293 (325-32); 251 (M2 x 131 + TL): and 219
(131 + 132 + 71 + 31}). The mase spectrum of this derivative of EZb was also
consistent with the proposed structure and it was therefore corcluded that
£2b was 9, 15(S)-dihydroxy-11-ox0-2 , 3-dinor-thramb-13E-envic acid.

Further Purification and Identification of Compounds Eluting in Area D

Materisl in Avea D was subjected to liquid gel chromatography on a 2.6
% 30 an colum of Lipidex-1000 using solvent system £ at a flow rate of 40
ml/hr, 6wl fractions, Two broad wnresolved pesks emerged (Figure 9) designated
D1 (366-696 ml of eluate, 72% of recovered radioactivity) and D2 (702-858 ml,
23%.
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9 - Liquid-gel chromatography on Lipidex-1000 of material in Area
(Fig 2). Colum: s 'anﬁ x 30 an; Solvent System E (Table 1); flow rate:

AO ml/h
fraction volune

Purther Burification of DI - Material in Dl was swbjected to high
performance Liquid chromatography on @ y-Porasil colum using solvent system F.
Four pesks emerged designated Dla (45-46 ml of eluate, 237 of recovered radio-
activity), DIb (53-36 ml, 15%). Dle (57-58 wl, 22%), and Dlid (61-63 ol, 400
Co-eluting impurities prevented identification of a mevabolite in pesk in Dlb.

Further Purificacion of Dla - Dla was further purified by high performance
1iquid chromatography on & fatty acid analysis colum using solvent aystem J.
o peks emerged. A minor pedk at 29-31 ml of eluare (27% of recovered

could not be 1 ified. The major pesk at 55-
56 ml (73%) was designated Metabolite Dla.

Structure of Metsbolite Dla - The methyl ester of Dla was comverted to an
O-methyloxime, tximethylsilyl ether derivative and analyzed by gas chromatography-
mass spectrametry. The mass spectrum obtained (Fig. 10) shoved prominent ims
at m/z 527 Q); 512 OF15), loss of -CHy; 496 (4-31), loss of -OCHy: 456
Q+-73), loss of -GH,0000Hy; 440 (M-87), loss of -(CH,)p000M,: 427 (4100},
Loss of CHy=GKH,0000H;, following abstraction of a proton by nittogen; 412
Q4-115), Loss Of *(Gh),C00CHy; 406 [M-(90 + 31)1, loss of (MeSiGH + 31);

336 (100 + 31)]; 386 CL141), loss of +GLCH-CH(CH,) (M0CH,; %6 (-
160 + )], Loss of the elements of [0C(=0)CH,QiUSiMe, from the wing + H1:
L QE186), loss of ~GLE(=MO01) (QL), B0, 336 [1-C160 + 31)T: 306 (-
(100 + 90 + 31)3: 296 [M-(141 + 80)1; 275 (M~(Z x 31 + 100 + 90)); 266 (4
(160 + 100 + 1)J; 213 s 212 (ko origin); 187 (base) [ GLO(NHOGL)
(@1),000@;); and 115 (Fig. 5). Tons involving the loss of 160 mass units
indicated a é-lactone ring structure. The base ion rvz 187 indicated that
w-oxidation, dehydrogenation of the alcchel group ar C-15, end reduction of
the 313 double bond had accurred. Ims fnvolving the loss of 161 wass units
indicated that g-oxidarion bad not cccurred on the upper side chain. It was
therefore concluded that Dla was n-hydroxy-11, 15-dioxothronb-52-ene-1,20-
gloic acid,
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Fig. s spectrum of the methyl ester, O-methylaxime, trimethylsilyl ether
dexivs:ive of Metaholite Dla.

Further Purification and Structure of Hetabolite Dic - Dlc was further
parified by chromstography cn a fatty acid amalysis colum using solvent system
J. A sipgle pesk emerged ar 41-44 ol of eluate {100% of recovered radiosetivi-
ty) designated Metabolite Dlc. The methyl ester of Dlc was converted to a tri-
methylsilyl ether derfvative and analyzed by gas chromstography-mss spectro-
metry. The mass spectnm cbtained (Figure 11) showed prominent ims at mfz

457 (4-15), loss of ~Giy: 441 (4-31), losa of -OCHy; 401 (-7D). loss of «(Giy),
Gy; 362 (490), loss of Me,SIOH; 372, wiknown origin; 359 [W-(71 + 42)1, loss
of (71 + 0mCe(R,); 351 [M-(90 + 31)1; 317, rearrangement ion; 311 (base) [M-
(90 + 71)] and B-(160 + 1)), loss of the elementa of [OC(=0)GH,CHOSIMe, from
the ring + H); 284; wknow origin; 269 [M-(90 + 71 + &2)]; 264, either M~

(90 + 71+ 32)), Joss of (90 + 71+ GH,O, or [M-(160 + 32 + 1)) 241 D¢

(160 + 71)3; 199 (~GH-CHCH(OSiMe,) (Q,) 0 1; 161 (Fig. 5); and 129 [Me,stat=
Gi-Gi=CH,].  This oass spectrum was similar to the mass spectrun of the same
derivative of 11-dehydro-TxB, except that ions contalning che carbaxyl side
chain in Dlc are 5 mass units less tha correspording icns in 11-dehydro-TxB,
and the base foa in Dlc s the [M-(90 + 71)] fon instesd wz 129. 1Tt was there-
fore concluded thar Dle was S, 15(S)-dihydroxy-Tl~oxo-2,3,4,5-tecranor-thrah~
13E-enoic acid.
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Flg- 11 - taso spectrus of the nethyl ester, trimethylsilyl etter derivative of
c.

Further Purification gnd Stnucture of Metsbolire DId - Dld was furthex
purified by high performance liquid chromatography on a fatty scid analysis
colum using solvent system K. A single pesk emerged at 12-17 ml of eluare
(100% of reccvered radioactivity) that was designated Metabolite DId. The
methyl ester of Dld was converted to a trimethylailyl ether derivarive and
aalyzed by gas chromstography-mass spectrometzy. The mass spectrum cbrained
(Fig. 12) showed prominect ions at m/z 546 (4), 531 (415), loss of -GHy; 515
@+31), loss of “0Gly; 475 (@-71), loss of -(Cy),GHy; 456 (490), losa of
Yo S10; 365 (90 + 701 366 D@ x 90)1; 312 (423), Loss of the elenencs
of [OCH(0SiMe;)CH QIS ey £rem the ring]; 301, [MeySI0'~CI-CeQH-GH(OSIMe )
(@l ,G,], formed by rearvangement; 295 [M(2 x 90 + 71; 269 090 + 181,
Loss of [90 + -GLANCSIME;) (GL) Gl 1; 241 D034 + T1); 217 [&3510 oCH-
Ci-05ite, ); 202 (base) mfmm((m.)zmﬂ © and 173 Qe SI0T=GH(Hy)
Gy, This mass spectrun wae very similer to the msss spectrum of the sape deri-
vative of DiB, except thar iona in DI contalning the carbuxyl side chain are
54 mass wnits less tha corresponding ims in the mass spectrum of TB,. This
data indicated thar DId differed from TB, by the loss of 4 carbons from the
carbaxyl side chain as a xesult of two steps of f-oxidation. Additicnal evi-
dence was cbtained by anelysis of DId as a methyl ester, O-methylaxdme, tri-
methylsilyl ether derivative. The mass spectrum of this derivative of Dld
showed praminent ions af mfz 575 (), 560 (M-15), loss of *Giy; 544 (31,
Toss of +0Qty; 529 (M-(3L + 15)]; 528 (-(32 +15)], loss of (GO + 15);
504 (471), Toss of +((y),Gy; 485 (1-90), loss of MeySiOH; 472 (M-(71 + 32);
470 (90 + 15)T; 454 [M-90 - 31)]; 436 (M-(30 + 32 + 15)]; 414 DE(9C + 71));
5 -2 x 90)1; 382 (%0 + 71 + 3); 366 2 x 90+ 3)); 312 (LT3 +
90)], loss of [-QH(OSiMe.) (G,) Gy + 90] 301 (base) (r‘b3510 =G~ CHeH - m(os1~
Me) (Gy) G, 1 211 (301-90); 174 {Me,s10 =i, 08001 1; ad 173 (he 0™
()] This uass specenum was cansistent with the sldehyde-alechol. form
of the proposed structure of Did. It was therefore concluded that the struc-
ture of Metebolire DId was Sa, 11,15(8)-trinydroxy-2,3,6,5-tetzaor-throb-
13E-enofe acid (tetranor-TuBy).

1) 3 g
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- Mass spectvum of the methyl ester, trimethylsilyl ether derivarive of
YeEiborira mia.

Further Purification of D2 - Material in D2 was subjected to high perfor-
mamnce Hquid chromatography on a -Porasil colum using solvent system F. A
single prominent pesk exerged designated Metabolite D2 (31-32 ml of eluate,
43% of recovered radiactivity) along with two smaller pesks (40-41 ml. 14%
and 45 ml, 5%). Insufficlent material was present in the two smaller peaks
to permit structural idertificarion.

Rarther Purification and Structuze of Metabolite [2 - DZ vas further
purified by high performance liquid chromatography on a fatty acid aalysis
colum using solvent systan K. A single peac emerged at 41-42 ul (100% of
recovered radiocactivity) andi was designated Metabolite D2. The methyl ester
1yl ether ad
analyzed by gas chromarography-mese spectrometry. The mass spectzum cbtained
shcwed proninent dons et wiz 429 (; 398 (M-31), loss of <0Gy 373 (+56),
loss of (=GO, folloving abatraction of a protan by nitrogen; 308 (90
+ 30)3, loss of MesSIO + 31, 156, (@Y= c(—N WG (QL,),GHy); 143 (00,0
('10a1,) (1), G0 ad 128, either (QLONG(OL) OLy) or (TR i*-o-ai(Oy)
i3], This mass spectvum was similar to the mass spectrum of the sape derivative
of M6 except that ions contalning the carboxyl side chaln in D2 are 56 mass
units lover than the corresponding fons in M6. This indicared that D2 differed
From M6 by the loss of 4 catbans from the upper side chain as a remilt of two
steps of B-axidation. Tt was therefore concluded that the structuve of D2 was
Su-hydraxy-11,15-dawo-2,3,4, 5-tetranor-thrombanole acid.

Further Puriffcatim and Tdentification of Compounds Eluting in Pesk G

Material in Pesk C was comverted to a methyl ester and subjected to -
quid-gel chramtograpby on a 2.2 x 30 colum of Lipidex-1000 using solvent
systea C at a flow rate of 70 mi/hoa collecting 6 ml fractions. Two promd~
et pesks emprged (Figare 13) designated Cl (192-240 @l of eluate, 15.4% of
recovered radlosctivity) and (2 (312-384 nl, 21%).

of I was converted to & hyl

Further Purification of €2 - Material in C2 was subjected to high
performance liquid chromatography an a u-Porasil colum using solvent system
F. Two pesks emerged designated (2 (3 l of eluate, 56% of recovered radio-
activity) and a pesk at 38-41 ml (I187). Tt was subsequently determined after
additional purificarion on a fatty acld malysts colum and malysis by gas
chromatography-mass spectroscopy that the campound at 38-41 of eluare was &
lesser quantity of Mersbolite EL.

Structure of Metabolite G2 - The methyl ester of (2 was converted £o &
trimethylsilyl ether derivative and analyzed by gas chromatography-ass Bpectro-
metry. The mass spectrum cbtained (Fig. 14) showed praminent lans at m/z 570
00 555 (415), losa of +Gy; 539 (H31), loss of «OGiy; 480 G+90), loms of
Me SICH; 455 QH115), loss of -(G), 00030y 449 [M-(90 + 3D)T; 429 G+1AD),
Loss of CH,OHeGH(Q,) J0000Ly; 413 [M-(LL5 + 42)], loss of (115 + 0=0-CHy) i
49 T+(160 + 1)), Loas of che elewnca of [00(-0)QH,CHOSIMe, fram the ring +
H); 395 D8(160 + 15); 378 [#-(160 + 317; 371, remrcangement ion; 365 DH(US
+50)]; 3D, possibly (371-31); 323 (-(115 + 90 + &2)7; 275 -2 x W + 1SH];
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Fig. 13 - Liquid~gel d'\rumtography on Lipidex 1000 of the methyl ester of
material in Pesk € (Fig. Colum; x 30 am; Solvent System C (Table 1);
flow rate: 70 ml/h; fmctim wohune: 6 ml

243 [M-(2 % 90 + 115 + 32)]; 217 [Mey$167=((0I,),000CH, 1; and 129 [Me,S107
QLGH=GL,). This mass spectrim was very similar to that of the same derivative
of 11-dehyro-TxB, except that ims formed as a result of the loss of 71 mass
wnits in the mass spectrum of ll-ddxydm-'m-lz had analogous fons in the mess
spectrum of €2 that involved the 1oss of 115 mess wnits. This indicated that
@2 was apparently formed as a remlt of w-oxidation of 11-dehydro-TxB,. Ad-
ditional evidence was cbtained by obtaining a mass spectrun of the methyl es-
ter, tert-butyldimethylsilyl ether derivative of C2. The mass spectrum of this
derivative showed prominent ions at m/z 639 OF15), loss of +CHy: 623 (4-31),
loss of ~0Qiy; 597 (base) GF57), loss of -Qey; 539 QFLIS), loss of ~(QL)
000GHy; 465 [M-(132 + 57)7, loss of (MeyeSI0K +57); 395, eicher (4259),
Loss of -GH(0S1Me,(Me,) (), 000GH,, or [M-(202 + 57)], loss of the elements of
[0C(-0)H,QH051Me, Qe from the ring + 571, 321 (202 + 131)], Loss of

(202 + 132 + 31)); 257, wiknan orlgin; ad 101,¢0 SileQ%e,) . This mass spec-
crum of this derivarive of C2 was judged consistent with the proposed structure
of 2. In addition, a mass spectrum of an earlier gas chromatographic peak as
a methyl ester, terc-butyldimethylsilyl ether derivative provided further sup-
port for the proposed structure. The mass spectrum cbtained indicated that
this earlier peak represented & swall quantity of the acid-alcohol form of the
&-lactone and showed praminenc lons st m/z 741 GES7), loss of «Qley; 711
D4-(57 + 32)], loss of (57 + Q,0H); 637, either (M-(132 + 31)], loss of (Mey
%, Si0H + -OCH,), or [(M-(13) + 32)), loss of (-0SiMe,Qfe; + 32); 612 (M-

{131 + 57)1; 537 [M-(131 + 132)]; 505, either (M-(131 + 132 + 323, or (M-

2 x 132 4 31)%; 429 (base) [Me Q) S1G'CH-G-CH(OS e, Gl (G,) ,C00CH;

297 (429-132; 217 (Mo, (e, 510 =CH-CH,000CH,) . and 159, possibly (217-57-1).

The don at w/z 217 indicated that his was the acid-alechol form of the -
lactone (7). The ion m/z 429 indicated thar w-oxidation hed occurred, From
interpretatim of these mass spectra, it was therefore concluded that the
structure of 2 was 9a,15(8)-dihydraxy~11-oxothrorba-5Z, 13E-diene-1,20-dolc
acld,

RELATIVE ABUNDANCE %0

Fig. 14 - Mass spectrun of che methyl ester, trimethylsilyl ether derivative of
Yerabolite (2.

Further Purificstion and Structure of Metsbolites in CI
Materisl in Cl was subjected to high performance liquid chromatography on
a u-Porasil colum using solvent system F. Two pesks energed at 3%-37 wl of
eluate (487 of recovered radicactivity) and 55-57 ml {21%). From

Structure of Metabolite Bl - The methyl ester of Bl was converted to an
O-rethylaxime, trimethylsilyl ether derivative and analyzed by gas chromatogra-
phy-tass spectrametry. The mass spectrun cbtained was interpreted to be a mixed
spectrun of Metabolite Bl and a co-eluting impurity. Tons interpreted to origi-
nate from the co-eluting impurity were m/z 410, 396, 317, 217, 191, and 159,
Tons of high intensicy to of Bl vere m/z
499 (D: 485 (+15), loss of -Cj; 468 (M-31), loss of -OQiy; 412 (M-87), loes
of ~((H)0000Y,; 399 (100, Loss of Gy C00GH, following sbstraction of
8 protan by nicrogen; 338 DE(160 + 1)3, loss of che elenents of (0U(-0)I0,00
SiMey from the rirg + H); 308 [M-(160 + 31)); 187 (base), %C(-N WGy (G,
UGy and 115 (Fig. ). When this mass spectrum was compated £o that cb~
tained for metabolite Dla, it was apparent that metabolite Bl was a C18 analog
of wetabolite Dla. A base ion of wz 187 in both spectra indicated that 6~
axidation had occurred on the upper side of Metsbolite Bl It was, therefore,
concluded that Bl was o-hydroxy-11-15-dioxo-2,3 52-
ene-1,20-dioic acid.

Further Purificsrion and Structure of the Metabolite in B2 - Material in
B2 was subjected to high performarce liquid chromatography on & u-Porasil colwm
usiog solvent system F. A single prominent pesk emerged at 37-38 ml of eluate
(857 of recovered radoactivity). From mass spectral analysis of this compound,
1t was determined chat this compound was a leseer quantity of Metsbolite EZa.

Further Puriffearfon and Identification of Compounds Eluting in Pesk A

Material in Peak A was converted to a methyl ester and subjected to addi-
tional chramatography on & 2.6 x 30 cn. colum of Lipidex-1000, solvent system
B, at a £lov rate of 40 mi/hr., 6wl fracrions. Three distinct peaks emerged
along with a less resolved pesk (Fig. 16) designared Peak Al (138-174 ml of
elusre, 8% of recovered ralioactivity), Pesk A2 (180-252 ml, 24%), Pesk A3
(258-348 ml, 317), and Pesk Ah (344-480 ml, 11%). A megligible amunt of radio-
activity remained on the stationary phase. Milriple additional chromatographic
procedures did not result in sufficient purification of compounds in Peak Al and
A2 to permit identiffcation by gas chromatopraphy-mass spectrometzy.
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Fig. 16 - Liquid gel sheogutogeapty an Lipidex-1000 of the nethyl ester of
material in Peak A (Fig. 2). 2.6 cn x 30 cm; Solvent System B (Table 1),
£low rate: 40 wi/h; fraction volu'lE

Purthex purification of A3 - Matexial in A3 was subjected to high perfor-
mance Liquid chrauatography on a y-Porasil colum using solvent system F. Four
praminent pesks emerged designated Ala (22-25 ml of eluate, 34% of recovered
radicactivity), A3b (26-28 wmi, 11%), A3c (32-34 mi, 22%), and A3d (35-3% m1,
16%) .

Further Purification of A3a - Material in A3a was subjected to high per-
fomance liquid chromatography on a fatty acid analysis colum using solvent
system L. Two prominent peaks emerged designated Ada (15-17 ml, 25%) and
Az, (26-29 ml, 71%). Ala, had tobe further purified to wervir analysls. 3z,
wes therefore re-chromatographed on a u-Porasil colum with a linear program of
solvent 1 to 25% solvent 2 over 1 hour [solvent 1 = chloroform, solvent 2 =
chloroform/methanol/acetic acid (500:50:11)], 1 wl fractions. A single peak
eluted at 46-48 ml of eluate. Alay was also re-chramatographed on a fatty acid
analysis column using solvent system K. A single peak eluted at 31-35 ml of
eluate. In spite of these extensive atrempts at purification, when a portion
of the methyl ester of Ada, was converted to an O-methyloxime, trimethylsilyl
ether derivative ad malyzed by gas chramatography-mess sepctrcietry, adequate
prity of Ada, had not been attained to permit identificaticn. Therefore, the
remainder of Ala, was converted to a methyl ester, O-methyloxime, rerc-butyldi-

mass spectral analysis of the campound ar 36-37 ml, it was determined that
this metabolite was a lesser quantity of Metabolite 2. Co-eluting impurities
prevented identification of the metabolite at 55-57 ml.
Further Purificaticn and Identification of Compounds Eluting in Pesk B
Material eluting in Peak B was methylared and subjected ro

thylsilyl ether ive and on a p-Porasil colum using
solvent system G. A single pesk emerged at 40-41 ml of eluate, 100% of recover-
ed radicactiviry.

Structure of Metabolite A3g) - The methyl ester of Ada) was converted to
an O-methyloxime, trimethylsilyl ether derivative and analyzed by gas chroma-

ona 2.2 x 30 cm colum of Lipidex-1000 ysing solvent system C at a flow rate
of 40 wi/hour, 6 ml fractions. T™o praninent peaks emerged (Fig. 15) designated
Bl (504-660 ml of eluate, 34% of recovered radioactivity) and B2 (744-900 ul,
37%), 14% of recovered radioactivity remained on the stationary phase.
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Fig. 15 - Lquid-gel chramatography on Lipidex-1000 of the mechyl ester
material in Pesk B (Fig. 2). Colum: 2.2 x 30
naferial ta Peak £ (Tlg. D). oleam 5 amy sotouns et & fribte s

Purther Purification of Bl - Material in Bl was subjected to further puri-
fication by high performance liquid chromatography on a u-Porasil colum using
solvent system F. Two prominent pesks emerged. The less polar peak (32-33 ml
of eluate, 157 of recovered )} was Bl A
more polar pesk.(42-45 ml, 70%) was subsequently determined by mass spectral
analysis to be a lesser quantity of Metabolite EL.

ogzaphy The mass spectrun obtained was interpreted to be

a mixed spectrum of Metabolite A3e) plus a co-eluting impurity, Imufictent
quantity of this compound prevented additional purification. A small quamtity
of A3a, was also recovered from Feak AX and Redk M (see below). Ios from
co-eluting impurities were also present in the spectra obtalned for compound
B‘l Tecovered from Pesks Ad and A4 although different than the impurity ions
in Pesk Ad2). From comparison of these spectra, it was therefore possible to
ascertain which ims were due to co-eluting impurities and which ions were
generated as a result of fragmentations of Metabolite Ada (Fig. 17). The mass
spectrum of Ada, cbtained frau Peak Ala is show at the top of the figie and
the mase spectrum of Ade obtained from Pesk A3 is showe at the botfom. In-
tense fons apparently due to Eragentatimn of Metabolite Ada) vere m/z 541 (1),
526 (+15), loss of -Giy; 510 (4-31), loss of “OQy; 451 (30), Loss of Mey-
SU0H; 427 (4114), loss of - (i) CH=NOGHy; 420 (N-(90 + 3)T; 8 QE143),
wknom origin; 380 [M-(160 + 1)), loss of the elements of [0G(=0)QH,GHISIMe;
Ecom the Ting + K} %3 (%198, rearvangevent fon: 337 (-(1i4 + 90)), 259,
eicher [M-(90 + 31 + 160 + 1], or [M-(30 + 160 + 32)1, loss (90*‘160+K}(G{)
ad 129 (M SI10°-GH-GICH, 1. A mass spectrun cbtatned of the [y 10- methytosive.
By trimethylsilyl ether derivative indicated the presence of two trimethylsilyl
groups and one O-pethyloxime growp and supported the structucal assigaments of
the various fragmenc Lons. The locaticn of the hydraxyl groups was suggested
by the ion at m/z 380 fmvolving the loss of 160 mass wilts and the base ion of
wz 123, The elimination of 160 mass wnits has been ford in the mass spectra
of all Ll-dehydro B, metaboldtes, indicating a ¢-lactone ring structure.
A base ou at w2 129 is also the base lon of all Ll-dshydro-TxB, metabolites
with a hydraxsl growp at O-15 but Ls sbaent fn 15-keto-11-dehydro TxB, meta-
bolites. In addition, the mass spectnm of the [2u9] trimethylsilyl ether deri-
vative indicated that the ion at w/z 343 contained two trimethylsilyl groups.
This i is considered to be malogous to the rearrangement lon seen in all
11-detydro-TxB, wetabolires with a hydroxyl group ar C-15. Fragmentation re-
sulttng In the elimtnarfon of LL4 mass wnite containing the O-methyloxine grow
provided a clue to the location of the O-methyloxime grovp. The loss of 114
mase wnits suggests that the O-methyloxime gropp L5 attached to me of che Cl6-
20 carbons oo the lover aide chain. Prosteglandin metabolites with hydroxy

Metabolism of Thromboxane Bz in Man

rowms at the u-1 and w-2 poattion heve baen described (16-13) and & C-19 hy-
droxylated TxB, metebolire waa found in the mnkey (7). Therefore, althogh

the biochemical mechanism of formation is wiknow, it would seem most likely that
efther a keto group is attached at C-19 or m aldehyde at C-20. This data, there-
fore, suggeated chat the structure of Ala) was elther 9a.15(S)-dihydrawy-11,
19-dioxo-2, 3-dinor-thronba-52, 138-dienole acld or 9u,15¢S) -dihydroxy-11,20-
dioxo-2,3-dinor-5Z, 13E-ddenolc acid.
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Fig. 17 - Usss spectrs of the methyl escer, O-methyloune, Crinethylatlyl echer
derivative of Metabolite Ada; md co-eluring impuricies L3olated from Fe
(top) and Peak Ald (bortom).

Strucnre of Metabalite ada, - The merhyl ester of Ala, vas convexted to a
d-methylaxime, tert-butyldimethylsilyl echer derivative and malyzed by gas chro-
matography-mass spectronetry. The mass spectrum cbtained (Fig. 18) showed pro-
wlenet fons at m/z 513 (; 498 (-15), loss of -Giy; 482 (431), loss of -0GHy;
456 (4-57), loss of -Qdey; 424 [M-(57 + 32)], loss o (56 + CHyOH) ; 414 M- (57
+42)), loss of (57 + O=C=QL); 400 (4113), loss of ~CLCH-CGHIL 000G, 350,
efther (M-(132 + 31)1, Loss of (Me,Qte,SiOK + -0Giy) or (M-(131 + 32)1. loas of
(-05ilte, Qe +32); 312 [M~(113 + 57 + 31)); 311 (+-202). loss of the elements
of [OC(=0YCH,CHOS{Me, ey Erom the ring)i 310 DM-(202 + 1)]; 280 (M-(202 + 3D));
159 (base) [~y C(-N'HOGHy) (GH,) 20000‘!,_‘] follewring abstraction of a pzoton by
charged nitrogen; 145, (Flg. 5) or (-C('HOGL) (Q1,),0000,]; and 101 (¥siitee

Q,]. Ims involving the loss of 113 mase units indicaced that ome step of
$-cxidation had occurred with the loss of two carbons from the upper side chain,
The imn at m/z 159 indicated that in addirion to w-xidation, f-cidarion had

also occurred with the loss of 2 carbans from the lower side chain. It was
therefore concluded that A362 was -hydr 11,1 13,18,1 hramb-
5Z-ene-1,20-dioie acid.
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Fig, 18 - Mass spectrun of the methyl ester, O-methyloxime, tert-butyldimethylsilyl
ether derivative of Metabolite Ala,.

Further Purification of A3b - A3b was subjected to high performance liquid
chramatography an & fatty acid enalysis colum using solvent system L. A single
prominent peak emerged (27-30 ml of eluate, 51% of recovered radioactivity) alog
with other more polar unresolved marerial. Analysis of a portion of A% as a
methyl ester, 2 1yl ether by gas chromato-
graphy-mass spectrometry did not permit identiFication due to co-elutirg imr
purities, The remainder, therefore, was converted to an O-methyloxime, tert-

hylsilyl ether and on a p-Porasil
colum using solvent system G. Two pesks emerged at 45 ml of eluate (53%)
and 47 ml (47%). These were considered to be most likely syn and anti O-methyl-
uxize isowers and were caubined for amalysis by gas chromatogrephy-msss spec-
trometry.

Structure of Metabolite A% ~ The methyl escer, 0-methyloxime, rert-butyl-
dimethylsilyl ether derivative of A3b was aalyzed by gas chromatography-mass
spectrametry. Two resalved pesks were chtained which were interpreted as con-
sistent with ayn md anti O-methyloxime fscvers, The mass spectrum cbrained
(Fig. 19) showed prominent lons at avz 515 G, 500 (%15), loss of -Giy; 484
QH31), loss of -03; 458 Q+57), loss of Oley; 428 (M-87), loss of - (Gy)y
00y, 426 (M-(57 + 32)7, Loss of (57 + GHy0H); 415 (-100), loss of Oiy=GiCH,
COOGHy: 384 (M4-131), elther Loss of -0StMe,QMeyor ((S7 + 32 + 42)], loss of
(57 + 32 + 0=0=Cay); 358 [M-(100 + 573]; 352 [H-(132 + 31)7, loss of (e,0%,340
+ 31); 340 (M-(87 + 57 + 31 ]; 314, either [M-(132 + 31 + 42, or (3L + R +
42)%; 312 04(202 + D], loss of the elementa of [0C(=0)CH,CHISiMe Qe from the
ving + HJ; 296 [M-(132 + 87)]; 282 eirher (202 + 31)), or (-(132 +10D)),
Loss of [132 + + (@) 000, ; 212 (#-(202 + 1011 187 [-G0(H et (),

00T S and 115 (base} (Big. 5. and 101 [Tsittette;). Tone irolving
che losa of 202 mass woits indicated a 6-lactane Ting structure. The prami-
nent ions at w/z 115 and 187 indicated that w-oxidation had occurred and an 0-
methylaxdme group wan attached at C-15. Mz 187 1s also a very intense lon and
m/z 115 the base ion in the mass spectrum of the methyl ester, O-methyloxime,
trimethylailyl ether derivative of Se-hydraxy-11,15-dloxo-2,3,4,5-teCranor-
throuba-1,20-diofc acid (7). This mass spectnm of this derlvative of AR
was therefore interpreted to be Sonaistent with the structure Su-hydroxy-
11,15-dloxo-2,3,4, 5-tetranor-thramba-1,20-diole actd.
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9 - s spectrun of the m:hyl ester, O-methyloecime, tert-butyldimethyl-
ﬁfﬂ e[her derfvative of Metabolit it 4 i

Axther Arification of Alc - Materlal In Ac vas subjected to high perfornanc
liquid chromatography on a fatty acid analysis colum using solvent system
K. A single pesk emerged ar 42-46 eluate (1007% of recovered radicactivity)
that was desipnated Metabolite A3c.

Structure of Metabolite A% - The methyl ester of A3c was converted to &
trimethylatlyl ether derivative and analyzed by gas chramatography-mass spec-
trometry. The mass spectrum cbtalned (Fig. 20) showed promineat ions‘st w/z
342 Q9 527 (4-15), leoss of Gy 511 (4-31), loss of “OHy; 427 QF-115),
losa of ~(ﬂi2),‘m3; 421 (M-(90 + 31)], loss of {MeSiOH + 31); 412 [M-(115
+15)%; 385 [M-(L1S + 42)], loss of (115 + D'O'CHZ): 381 [M-(160 + 1)1, loss
of the elements of [m(-o)ﬁizl}l)sﬁb3 £ram the ring + H]; 367 [M-(160 + 15));
362 [M-(2 x 90)]; 343, reavrangament iom; 337 [M~(11S + 90)]; and 129, (base)
[lhasw*-cu-m-mz]. The ions imvolving the loss of 160 mass units indicated
@ §-lactone ring structure for A3c. The several {ons involving the loss of
115 mass units suggested that w-cxidarion hed occurced with a hydraxyl grouwp
attached at C-15. The mass spectrm of en earlier rafoactive gas chromato-
graphic peak in A3c provided additional information for the structure of Alc.
The mass spectTum cbtatned for this peak in addition to imms spparently arising
from co-eluting impurities showed intense ions at wz 614 (4-32), loss of CHAOH;
556 (490, loes of MeqSI0H; 561 [M-(90 + 15)], loss of (90 + CRpi 331 QE115),
loss of . «(CHy), 4 000CH,; 525 [M-30 + 31)], loss of (90 + (1}13) 510 M-(90 + 3L +
15)]; 466 [M-(2 x 90)]; 461 (H-(115 + 90)); 345 (base), ﬂ'b 510" Gi-Grar-alL
(CSﬂ‘bB)( 3, 000H51; 333 [H-(ZU +90)], loss of (v(}i((lsﬂfea)(
+90); 255 (345-90); 217 [Pb s10* "‘*(“'2)4“‘“37 and 175 0’23510 -a{mzmo%)

Metabolism of Thromboxane B, in Man

A8 mentioed above, the mass spectrun of the longer retention time pesk indicated
a §-lactone ving structure. The mass spectnum of this shorter retention time
pesk was consistent with the acid-alcobiol fouh of the d-lactane (7). The base ion
of 345 indlcated that w-oxidation hed ccawred and a hydrasyl graup was attached
at C-15. From this mess spectre it was therefors concluded that the structure

of A3e was 90,15(S)-dihydroxy-11-amo-2, 3-dinor-thramha-5Z, 13E-diene-1,20-dioic
acid,
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Fig. 20 - Mass spectrun of the methyl ester, trimethylsilyl ether derivative of
Metabolite Alc.

Rurther Purification and Structure of Metabolite in 43d - Material in A3d
was subjected to high perfommce 1iquid chramatography on a fatty acld malysis
colum using eslvent system K. Three diacrece peake emerged at 17-20 ml of
eluate {267 of recovered radioactivlty) 37-41 ml (45%) and 43-46 ml (29%). No

could be mass spectral analysis of material
eluting at 43-46 wl. Mass npectral analysis of the compoumnd eluting at 17-20
ml as a methyl ester, i 1yl ether gave a
mass spactrum identical to that described for metabolite Ada). The recovery
of the sate campound from two widely sepaxated peska from the same p-Porasil
chromatographic step (peeks Ada and A3d) could possibly be explained by exis-
tence of both the é-lactone and the acid-aleohol form of Aday. The form chro-
matographed in peak Ala being the 6-lactone and the form chromatographed in A3d
being the more polar acid-alcohol £orm which prior to derivatization for mass
spectral analysls underwent lactomization.

Identification by mass spectroscapy of the metabolite eluting at 37-41
ul was not posatble as a methyl ester, trimethylsilyl ether derivative due
to co-eluting impuritics, The methyl ester of material eluting at 37-41 ad
was therefore converted to 2 tert-utyldimethylsilyl ether derivative and
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subjected to chromatography on a u-Porasil colum using solvenr system G.

A single prominent peak emerged at 30-32 ml of eluste (1007 of recovered radio-
activity). Mass spectral analysis of this derivative gave a mass spectnum with
prouinent ions ab wz 611 O+15), loss of ~Gly; 595 (-31), losa of +0Gly: 569
(bese) (57), loss of -Qey; 537 [M-(57 + 32)), loss of (57 + CyH); SIL 0%
115), Loss of +(Giy) 000GHy; 463, elther DM-(131 + 32)], loss of (+0SiMe,Qey +
32), or MM-(132 + 31)), loss of (HOSMe,Qte, + 31); 437 (U-(132 + 57 1; 419
(4-207), unknown ordgin; 405 (M-(132 + 57 + 32)1; 379 [M-(132 + 115)); 367
{N-(202 + 57)1, loes of the elements of [0C(=0) QL CHDS e, (e, £rem the ring

+ 5711 293 [M-(202 + 131)]; 261 either (M-(202 + 132 + 31)1, or D4-(202 +

131+ 32)]; 229, wiknwn origin; aad 101 (sifMelte,). The praninent ions in-
volving che loss of 115 mass units {ndlcated thar w-mddation had ocorred.
Xons involving the loss of 202 mass units indicsted a 6-lactone ring structure.
Interpretation of this mass spectrum Indicared that the structure of this can-
pound was the ssme as Ale. It was, therefore, concluded that this compound was
a lesser quatity of Metabalite Alc.

Purther Pyrification and Seructure of Metsbolite in #4 - Material in M
was subjected to high performance 11quid chromatography on a u-Porasil colum
using solvent system F. A single prowinent brosd unresolved pedt emerged at
17-25 ml of eluate (51% of recovered radicactivity). This pesk was further
subjected to chromacography on a fatrty acid smalysis colum using solvent sys-
tem L. Three prominent pesks emerged ar 16-18 ml of eluare (237), 28-32 ml
(387), and 42-45 ul (18%). Identiffcation of a metabolite from the pesks at
28-32 ml amd 42-45 @l was not possible after additional purificarion and
malysis by gas chromatography-mass spectroscopy. The methyl eater of ma-
terigl in the pesk at 16-18 il vas canverted to an O-methylome, trimethylsityl
ether derivative md malyzed by gas chromatogrephy-mase spectroscopy. The
masa gpectrum obtained and C-value was identical to that recorded for Metsbo-
lite A3a;. It wme, therefore, concluded that this compound wae a lesser quan-
tity of .

Isolation snd Identification of 2,3-Dinor-PGF, ay a Huwn Urinary Metsbo-
Lite - When the methyl ester of material in Pesk E2> (see above) was converted
to a trimethylsilyl ether derivative and malyzed by gas chromatography-nass
spectrametry, a peak was present with a C-value of 2114 that did not contein
radicactivity when malyzed by gas chrapatography with radfoactivity mundtor-
ing mnd, therefore, was not & metabolite of Tu,. However, the mass spectrum
cbtained for the pesk was identical to that published for 2,3-Ainor-PGF),, re-
cently reported by us to be the major urinary metsbolite of P(D, in the mn-
key (16).



