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necessary, or the masier run was done.
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~activity., Procedures used for the analyses included TLC-radfo-scan, autoradfography,
HPLC, UV, and NMR and mass spectrometry where required. In addition to analyzing the
compounds when they were first prepared, they were also analyzed prior to shigment to

approved investigators.

. The labeled compounds were stored at the Research Triangle Instiiute and sent to
investigators upon request of the Project Monitor. An up-to-date list of compounds in

inventory was provided to the Project Monitor each month.

[16-14C}arteether was prepared. Development

Cltrifluoromethyl)disulfide, [16-14C]-

During this report period a sample °{[€3
The developmert

work for preparing [2Hg]thiodiglycol, bis
artemisinin, and tritium and carbon-14 labeied WR-238605 was completed.

work for preparing carbon-14 labeled WR-242511 was started.
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Foreword

Quring the period Maréh 23,-1990 to March 22, 1931, the Research Triangle
Institute worked on a project éétiileﬁ‘;Radiochemica1ly-Labeled;Cdmpounds
Synthesis Laboratory®, Or, Robgrt E.'Engle of Walter Reed Army Institute of
Research was the Contracting Officer'ngechnica1 Representatives.

Citations of commercial orgénizations ana trade names in thik‘report do
not constitute an official Oepartment of the Army endorsement or approval of
the products or services of.théie'organizatfons. )

The following conventidﬁs‘are.used in this report in order to avoid
confusion between nonlabeled and labeled compounds: (a).uniess otherwise
designated, a compound and.the nuﬁber assocfated with it représents a
nonlabeled entity. (b) Numbers End names, including partial names of labeled
compounds, will be preceded by an appropriate modifier in brackets, {.e.
[14¢]-10 or aldehyde [14C]-10, etc. Specifiers will ba included when required

for clarity, i.e. [1,2-34]-10, [2;3H]-lg, etc.

Py
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1.0 Sumary
During this report perfod a sample of p-[16o14c]arteether was prepared,

Development work frr preparing [ZHglthiodiglycol, bis([14CItrifluoromethyl)-
disulfide, [16-13CJartemisinin, and tritium and carbon-14 labeled WR-238605
was completed. The development work for preparing varbon-14 labeled WR-242511

was started.

A total of eight shipments were made during this report period,




2.0 Synthesis of Labeled Compounds

2.1 [1-14CIparflucroisobutylene ([14C]-4)

The scheme being investigated for the synthesis of [1-14C]perflucro-
isobutylene ([14C]-4) is outlined in Chart 1. The scheme is based on the
reported synthesis of [13C]dichlorodifluoromethanel ([13¢]-2) and gem-di-
fluoroolefins.2 Aceﬁophenone (5, Chart 2) is being used as a model compound
because of the toxicity and volatility of 4. Earlier studies3 established
that reaction of acetophenone and dibromodffluoromethane (7, B?H) in the
presence of hexamethylphosphoroustriamide (HMPT) gave 70-80% yield of olgfin 6
‘at ambient temperature, but when BFM was replaced with dichlorodifluoromettar.2
(2, CFM) no 6 was forwed unless the reaction was heated above 80‘C;' Evidence
was presented3 that the diffevences in yleld and reaction condition§ when
using CFM compared to BFM was not due to the lack of formation of complex 8,
(Chart 3), but fts subsequent conversion to ylide 10 by HMPT.

Heatfng the reaction mixture will cauée technical difficultiei with the
radiosynthesis because of the low boiling points of hexafluoroécgtone (33)
(-26°C) and the product, PFIB (4) (6°C). Two strategies to overcome this
problem were investigated. An attempt was made to prepare BFM by modification
of the method used to prepare [13¢]-2.1 Reactfon of carbon tetrabromide with
antimony triflucride and antimony tribromide4 did not give any detectable BFM.

. The second approach to ovércpme this ﬁroblem was to find a catalyst that
- would convert salt 8 to ylide 10 at ambient temperature or below. Burton and
Ishikawa'et al.2,5 have reported tiat metals such as zinc, mercury and cadmium
promoted the reaction of the BFMetriphenylphosphine complex (g) with aldehydes
and ketones. We found that‘zinc also promoted the reaction of the CFMsHMPT
complex (§)'w1th 5. HMPT wa§ allowed to react with CFM (2) in N,N-diméthy]-

acetamide (DHAc) to form 8. Acétophenoﬁe was added after stirring for 2 h and
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CRCy + CoCOCHy  —2—=  CHCaCF
2 5 ¢
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7. XaBr 9 X=Br
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zinc was adced 0.5 h later. GC analysts of the reaction mixture afté* Stir-
ring overnight at room temperature shcwed a ratfo of produﬁt é to acetophenone
of 95:5,

With an acceptable method for the conversion of 2 to 6 in hand, the
entire synthetic scheme for preparing {14C]-£ was tested with the 2-+“.~henone -
model. A1l of the operations were carried out on the vacuum manlf&',‘
Antimony trifluoride and antimony pentachloride were combined and piaced on
the -anifold. Carbon tetrachloride (5 mmol), which will be ihe source of the
carbon-14 label, was transferred to the reaction flask and tﬁe mixture was
allowed to stir at 40°C for 2 h, The yleld of 2 was quantitative as meagured
by the volume of gas generated in the vacuum line, but ;he purity was unknown.
The 2 was allowed to react with HMPT in DMAc, After 2 h, acetophenone and dry
zinc dust were added to the reaction mixture, After stirring overnight, GLC
analysis showed the mixture to be 69% procuct 6 and 26% acetophenone.

The results of this experiment indicate that this method should be useful
for preparing [14C]-4, but we have not found a source for 3 standard sampls of
4 and we have no method for its purification; There are GLC methads reported
for its analysis.6 .

Ye suspect that [14C]PFIB‘will rapidly polymérize because of its high
reaqtivity coupled with the fonfzing radiation associated with the radivactive
" label. Bayliff and Chambers’ have reported that PFIB forms salt 11, witﬁ

[(CFa)sCi~ Cs* -
11

cesium fluoride. If PFIB can be regenerated from 11 the salt may be a suit-

able form for {ts storage and characterization. This cannot be determined

- however, unless a source of nonlebeled PFIB {is found.
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Work on this synthesfs has been temporarily stopped at the réquest of
. USARMDC. |
2.2 Bis([l4c]trifluoromethyl)d sulfide ([14c]-15)

Development work has continued on the synthesis of b1§k[14C]tr1f1uoro-
methyl)disulfide ([14C]-15). The proposed scheme for this Synthes1s is
outlined in Chart 4 and {s based on methods8:9 used to prepare nonlabeled 15.
Earlfer3 we described modification of the repﬁrted8 method for prepa}ing :
sulfeny) chloride 13 which allowed {its preparation on a:small scale suitable
for the radiosynthesis. Work this report perfod has focused 6n dexe]oping
small scale synthesis procedures for prepari:g sulfenyl bromide 14 and the
target compound, disulfide 15, as well as analytical and purification methods
for 14 and 15. | A

Early in the course of developing the synthesis of labeled 15,  {t hecame
épparent that the lack of a good analytical method hampered progress.  Three
GC methods were investigated for amalysis of 15; (1) 10% Ov-ldl on Gas Chrom Q
100/120, (2) 10% OV-210 on Chromosorp W-HP 80/100, and (3) 10% DC-ZOQ on
Chromosorp W-HP 80/120. Two of these coidmns, the DC-200 and the OV-101 gave
satisfactory separatfor of 13, 14 and 15 when run with a temperatu}e nrogram
of 20°C-190°C at lG‘/m1n: _

A . GC analysis of 14 prepared as described above showed that the preparation
contained varying amounts” (30-502) of unknown impurities with shortér reten-
tion times than 14. When 14 was treated with fresh 48% hydrobromic acid, the
amount of the fmpurities was greatly increased. Compouﬁds 16 and 17 have been

reported9:10 as being formed during the preparation of 14, but were eliminated

BCLCSBr Br,CICSBr CLCSSCCY
16 17 14
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Chart 4 )
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~.a) Ch
b) K3 .
c) KF
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as possible candidate impurfties along with disulfide 18, the photochemical
decomposition product l}ll, because their boiling points are considerably
higher than 14 and thus are unlikely to have r:tentfon times shorter than 14.
The two major impurities were tentativély fdentified as chloroform and carbon
tetrachloride cn the basis ofiiheir GLC retention times. Attempts to purify
14 by distillation were not successful. An alternate procédure for preparing
14 was developed [HBr-HOAc (3u%), -10°C, 2 h}. The crud. reaction mixture
must be washed with water and sodium bicarbonate so]uiion prior to drying over
phosphorous pentoxide, but even with these extra step. the ylelds of 14 are
high (85-90%) and the purit, of the product is better than 90-95%,

With 14 prepared by the new method as siarting materfal, the step to
prepare 15 was studied using different solvents and means of addition of 14 to
the reactioutmixture. In our initfal attempts to prepare 15 we used 18-crown-
6 as reaction solvent because our ear]y'analytical methods appeared to show
high ylelds of product. .After de?eloping é GLC methud that resolves the
product from the various impurities, it became aprirent that the crown ether
is not as good a solvent as tetramethylene sylfone (TMS) for this reacticn.

To date the best methed for preparing ig involves the dropwise addition of 14
over 45 min to a suspension of potassium fluoride in TMS at 165-170°C with a
| slow nitrogen sweep of volatile reaction products to traps cooled with Tiquid
nitrogen.. The reactfon product was purified by trap (0°C) to trap (-77°C)
distillation at 150 ma. GLC analysis of the headspace above the purified
product shows about 80%.purity wﬁile'GLC analysis of a deuterochloroform
solution of this material showed 96% purity. 13¢ NMR analysis of the solution |
shows primarily 15 with what appears to be a sma]l amount of hydrocarbon
impurity. Thz2re are no detectable -ontaminants which contain a C-F bond and

there is no detectab]e carbon disulfide. Carbon disulfide was detected in




crude samples of 15. The vield of 15 was not determined but appears to be
low. ‘

Work has been stopped on this synthesis until further notice at the
request of USARMDC,
2.3 ILS-Dihydroxi-[l,1,2,2,;4,4,5L5-3H8]-3~th1aoentane; [2Hg]thicdiglycol,

{[Hg]-20)

The syntﬁesis of [2Hg]thiodiglycel ([2Hg]-20) was accomplished by using

the scheme shown below.12,13 Reaction of [2Hg]-19 with sodium sulfide gave

BCD,LO,0H + N2S ——— - HOCD,CD,5C0,C0,0H
[H 19 {Hg] -20

a 98% yleld of [2Hg]-20 after distillatfon. GLC analysis of this product,
however, indicated the presénce of about 15% of an impurity with the same
retention time as.1,4-thioxane (21). Chromatography of [2Hg]-20 gave a sample
()
21
that was 98% pure by GLC analysfs (peak area ratio), but with an unacceptable
elemental analysis that was 0.8% low for carbon and 0.7% low for sulfur. The
elemental analysis implied that the sample was wet. VYacuum distillation,
however, failed to give a sample witﬁ an improved elemental ana]ysi;. GLC
analysis of the distilled materfal showed it tc be 963 bure. This compares to
a commercial sample of 20 from Aldrich Chemical Co. which was 96.4% pure by

GLC. The major impurity efutes as a broad pzak somewhat earlier than 20 in

both the commercial sample and the synthesized [2Hg]-20 sample. The impurity




~2s shcwn not to be cthylene glycol by cerparison ef {ts GLC retentior time
wjth an authentic sample. The data on this sample is currently Leing ‘
2valuated by USARMDC to determine {f {t is sufficiently pure for its intended
purpose, If the sample is not pure enouch for usé, further'puriffcation will
be attempted. | |
2.4 WR-255131: g-[16-14C]Arteether ([14c]-24)

The master synthesis of p-[16;14cjarteether. ([14-]-28, Chart 5) was

completed. Sodium borohydride reduction of [16-14C]arteaisintin ([1%¢]-22)
yielded 187 mg of [16-14C]dihydroartemis ain ([14C]-23) (59% radfochemical
yield). [14C]-23 was treated with boron trifluoride etherate whic* géve a
182 mg mixture of a- and p4[16-14c]arteether, (81% radiochemical, 89% chemical
yield). .

An additfonal 42 mg of [14C]-23 fron inventory (lot # 5994-123) was
treated with boron trifluoride etherate to yield a 38 mg mixiure of a- and
A-[16-14CJartecther, (92% radiochemical, 82% chemical yield).

The two lots of the a- and pg-{16-14C]arteether mixture were combined and
purified by HPLC. The mixture was dissolved in ethanol and 5 mg {njections
were made onto a preparciive column {Rainin Dynamax, C-18, 8 g, 21.4 x 250 mm,
85% CH3CN-Hp0, 9.9 ml/min). Each p-[16-14C]arteether fraction ccllected was
checked for purity cn an analytical system, (Altex Ultrasphere-0DS 5z, 4.6 x
250 mm, 60% CH3CN-H20, 1.2 ml/min), Impure fractions were combined and
repurified. A total of 103 mg (41% chemical yleld), 2.17 mC1 (51% radio-
chemica}.yfeld) of p-[16-14C]arteether of 96% radiochemical purity was
obtained,

A significant amount -(20%) of a-[16-14C]arteether (ggj 1s formed in tha
synthesis of g-{16-14CJarteether. Methods of i{somerizing g-arteether to

p~arteether;(Chart 6) were investigated with the hope of obtaining mocre of the

RIS g SR SN L SRS il S SRR Sret




prn

e d s ol

a) NaBH,
b) BF;+ 0Okt ErOH

o



Chart 6

(Mcl-28 ' L {Mc)-24

u) BF4<OFt,, E1OH

s
i
~

hié

by

;
.
e
- 9 o Y b DU Rt i
S A AR AL S e O LA L W

.
1
j
.
1
;
|
1



12

desired p-[16-14CJarteether. -In a preliminary run, pure a-arteether was .
treéted with boron :rifluoridé.etherate in benzene-ethéno] solutfon. After
42 h aﬁ room temperatﬁrg HPLC aralysis showed that a l:ldmixture of a- and
p—arteethéf'was present‘a]bng with saveral impurities. To determine the
'_position of equili{brium, two exberiments were run: 1) the g-isomer was treated
with one equivalent of boron trifluoride etherate in an ethanol-benzene
solutfon and Zj the a-icomer was treated with two equivalests of boron tri-
fluor‘de]e;hgraté in an ethanol-benzene solution. These conditions duplicate
those used in the formation of arteether'from dihyd:oartenis(nin.

-The p-isomer sloily {somerized to a mixture of a- and p- isomers he&vily
favoring the g-isomer (94:6 after 48 h). The g-isomer slowly fsomerized to
the insomer gi&ing al:1 miiture of isomers after 50 h, The reaction was
monitoréd for a total of 140 h, and although the ratio of {somers remained
relatiyelj constant at.1:1 during fhis time, it appeared that the {somers were
'consumed to produce }he méjor fmpurity, possibly dihydroarteaisin{n.

These results 1nd1caté that 1t fs possible to isomerize ¢- to g-arteether
but that it is not Qery'effiéient.. No further work is p!anned in this area
since the synthesis'pr§v1ded the amount of p-[16-14C]arteether that was
requested. - | .

2.5 WR-249309: [16-14C]Artemisinin ([14c]-22) ;
~ Studies of the preparation of [16-14C]arteatsinin ([14c]-22) according to

the method of Averyl4 have been started (Chart 7). Initial problems with the
alkyIAtiéh of the dianion of 26 were traced to incomplete drying of 26 and a
low titer of n-butyl 1ithium. Correctioﬁ of these problems 1§§d to 94% yleild
of gz‘f;om afkylation of 26. Ozonization of 27 followed by treatment Qith
acid afforded artemisinin in 3?: yield after purification.

The alkylation éf 26 s carried out with 2.4 equivalents of methyl

fodide. This {is done to insure complete conversion of 26 to 27, because at




Me,Si

26

COOH

Chant 7

Me,Si
HOOC

(“cl27

a) 2eqLDA
b) CHal

¢ 0.0,
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present, we do not have a method for separating 26 and 27. The results of a

Tresas .

tracer run suggested that radiclabeled methyl fodide could be conserved by
first treating the dianion with one equivalent of [14C]methyl fodfde followed
later by a second equival'ent of nonlabeled methyl fodide. When this strategy
- was carried out on the master run an 80:20 (determined by Id NMR) mixture of
26 and [14C]-27 was obtained. We suspect that the lack of complete reaction
was caused by impurities in the purchased [14C]methy! fodide since the
specific activity of the product, 35 mCi/mmol, {s close to the expected

32 mC!/mmol if the [14C]methyl fodide was contaminated with 20% of its
precursor [14C]methanol.

As stated earlier, we do not have a method for separating 26 and 27, sc
an experfment was done to determine if a mixture of 26 and 27 could be con-
verted to 27 without dialkylation. Accordingly, a 40:60 synthetic wixture of
26 and 27 was subjected to the alkylatfon conditions. The 14 NMR spectrum of
the {solated product was fdentical with that of 27 with na detectable 26 and
no indication of dialkylation, -

We plan to use this method to convert the 80:20 mixture of [14C]-gz and
26 from the master run to give pure [14C]-27. We expect the master run to be

completed by the end of May, 1991.
2.6 WR-238605: 8—[(4-Amfno~l—methy1buty!)amino1-2,6-dimthoxy-4-methyl-5-

[3-(trifluoromethyl)phenoxy]quiroline Succinate

2.6.1 8-[(4-Amino-1-methylbutyl)amino]-2,6-dimethoxy-4-methy)-5-[3-

(trifluoromethyl)phenoxy] [4-14C]quinoline Succinate; [4-14c]-
WR-238605([14C]-41) '
Work on a repeat synthesis of [4-14C]WR-238605 ([14C]-41) was begun this

report perfod (Chart 8). A previous preparation of this material gave lower

than expected ylelds of the N-oxide [14C]-35 from the reaction of [14C]-34
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with msthloroperbenzoic acid (MCPBA).3 Conseguently, this reaction was rein-
vestigated before starting fhe,repeat synthesfs. A sample of MCPBA Qas puri-
. fied to determine 1f its purity was relevant to the yfeld of 35 from 34. Re-
action of'ég with puriffed MCPEA gave a 71% of 35. This yleld approaches our

best yfeld of the past (76X), but the product has a low melting point. RKever-

theless, 1t appears that the purity of the MCPBA is important to the yleld of
35.

. We plan one addftional test‘reaction with magnesium monoperoxyphthalate
as oxidizfng agent, which has been described as a good substitute for M:PBA,15
'The synthesis of [14é]kR-238605 will be started as soon as this study is
complete, The current plan is to prepare a large amount of fluoroguinoline
[14c]-31, and use it for the synthesis of both [14C]WR-228605 and [14C]WR-

242511 (see later).
2.6.2 8-[({4-Amino-1-methylbutyl)amino-2,6-dimethoxy-4-methyl-5-[5-(tri-

fluorbmethyl)[2-3H]phenoxy]qu1no1ine‘Succinate; [3H]WR-238505

- {[31]-41)

Developwent work for preparing [3H]WR-238605 has been completed (Chart 9,

Scheme I). Initiailly, we attempted to prepare 2-brome-5-trifluoromethylphenol
as an 1nfermedfate by using a reported procedurelS, but were able to obtain
only inseparable mixtures of mono-,di-, and tribromo~ compounds. Although, in
theory, a mixture of halogenated phenols could be used, a monchalogenated
intermedfate.is preferred for the radiosynthesis because 1t reduces the number
of possible radio]abeled contaminates. Furthermore, based onvsteric consi-
derations, we believed that a mono halogenated compound substituted as 45

offer advantages with selective catalytic reduction over those substituted as

| CFy CF,
BOANN @Y

OH . OH CH

46 and 51.'
CFy

45 45 47
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Edgar-and Falling recently reportecﬂ7 a new method for aresaring fada-
phenols whereby one can control the degree éf jodi_na't'ion. Treatment of 3-
(trifluoromethyl)phenol (42) with one equival;eﬁt of sodium fodide and sodium
hypochlorite gave a product that was 99% pure by GLC analysis. The mass
spectrum of the product showed that only on.e fodine had been {acarporated into
42, and the 1H NMR spectrum showed that the.iodine was not at the Z-posftion
(singlet at & 7.26), but did not discriminate between 4- and 6-substitution,
i.e. 43 and 48. The 13C AMR spectrum fndicated that the product had structure
‘ 43. A singlet at 89.9 ppm was observed for the carbon bearfng fodine. Two

X
CFy

OH

Q2 YuH XaH
QYal Xuid
48 YaH, Xl

quartets at 118.9 and 112 (Jcccr = 4 Hz) were assigned to the 2- and 4-carbons
on the basis of long range coupling with the flourine atoms. If the fodine
atom had been at the 4-positfon f.e. 48, then the signal at 89.9 ppm would
have been a quartet. '
Catalytic reductive deuteration of 43 was carried out in 0.1 N sodium
hydroxide with 10% Pd/C catalyst to give a quantitative yield of [ZH]-ﬁ‘. The
completion of the synthesis of [3H]WR-238605 can proceed from intermediate 43
by at least two methods. The tritfum label can be introduced at the.beginning
_ of the scheme (Scheme I, Chart 9) or at the last step (Scheme II; Chart 9).
Although we considered Scheme II unlikely to be successful be;éuse of the
sensitivity of the 2-methoxy quinoline system, we felt it worthwhile to .
confirm this, since Scheme II has nine fewer steps with radicactive material

than Scheme I. Accordingly, the free base of WR-238505 (50) was subject'ed to
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the catalytic red: :ticn conditions required for reductive tritfatior. Consi-
derable decomposition of 50 was observed under these cond!tions, thus Scheme I
rather than Scheme II will be used to prepare [3H]WwR-238¢25.

The develogment work for preparing [3H]WR-238605 1s essentfally complete
and delivery is scheduled for September, 1991, .
2.7 WR-242511: 8-{{4-amino-1-methylbutyljamino]-5-hexoxy-6-methoxy-4-

methy1[14C]quinoline (D,L) Tart-ate, [14c]wR-242211 ([14c]-55)

Tre scheme proposed for the synthesis of [14c]wR-242511 ([14c]-55) fs

outlined in Chart 10. The synthetic scheme differs from the published
schemel8 in that fluoroquinoline 31 replaces chloroquinoline 56 (Chart 11) as
the {ntermediatc for pireparing '.»xoxyguinoline 51.- This was done for several
reasons: (a) we have experience in preparing.{14c]-§l: (b) [14c]-31 1s re-
quired for the repeat synthesis of [14C]WR-238605 (see earlier), and ecoromies
can be made by preparing a large batch of [14C]-31 and using it for both
syntheses; (z) the number of steps with radfoactive matgrial to Intermediate
51 is reduced; and (d) 1t was anticipated that the fewer steps, pius the
expectation that the flourine of 51 would be more susceptible to nucleophilic
displacement than tha chloride of.§§, would lead to a better yleld of 51.

Initial studies of tne reaction of 31 with hexoxide gave Tou yfelds
(35-55%) of product 51. It wés determined that these low yfelds were due to a
combination of elevated reaction temperature (~ 120°C), long reaction time,
and a complicated workup procedure. This reaction gave an 87% yicld of 51-
when run at 30°C for 3.5 h and worked up by-:imply removing the solvent under
vacuum and chromatographing the residue. . '

Conversion of 51 to aminoquinoline 52 was accomplished in 86% yield by.
reduction with fron fillings as reportedl8 and in quantitative yield by
catalytic hydrcgenation with platinum oxide catalyst. The latter method will

be used for the radiosynthesis, not only because of its superiof yield, but
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also because of the ease of workup. Reaction of 52 with 2-jodophthalimido;en-
tane afforded 53 1n 70% yfeld.

All of the steps up to compound 53 now give acceptable yfelds fcr the
radfosynthesis leaving only the last two reactions to be studied. The tracer
synthesis of [14C]WR-242511 will be started as soon as these studfes are
complete, . | ' . . :
3.0 Purification !

All of the !ﬁpure samples of [14C]WR-238605 left over fro- varfous
preparations and mother 1iquors were combined with the inventory samples
LT-4167-59-1 and CT-6120-85-1 and purified by crystaliization from ethanc!-
ether., The vield was 310 mg (8.3 mCi) of [14C]WR-238605 with specific
activity of 15.7 mCi/mmol (27.pCi/mg) and 96% radiochemical purity by HPLC-

RAM19 and 97% radiochemical purity by radio-TLC.20

4.0 shipments

A.total of efght shipments were made to fnvestigators as authorized by
the Project Monitor during the period March 23, 1990 - March 22, 1991
(Table 1).

5.0 Inventory
A Tist of the compounds held in {nventory March 22, 1991 by the Research

Triangle Institute for the USARMDC §s given in Table 2.
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Synthesis Report
WALTER REED ARMY INSTITUTE OF RESEARCH
Contract No. DAHU17-89-C-9062
p-[16-14C)Arteether, WR-255131
Lot No. 6376-28

June, 1990

Loufse Fudala
John A, Kepler

Research Triangle Institute
Post Office Box 12194

‘Research Triangle Park, Morth Carolina 27709
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Experimental .
Analytical T'C were performed using E. Merck silica gel F-254 plates.
Radioactive samples were counted on a Packard Tri-Carb 4000 liqufd scintfil-
lation spectrometer ugfng internal standardl {n Ultima Gold cocktail.
Developed TLC plates were scanned on a Bertihold mcdel LB 283 linear analyzer
'system. HPLC.was done using Waters Associatas Model 6000A dual pump system
with a Model USK septumless injector and a Berthold Model LBS03-HOS or p-RAK

Flow monitor 18 radioactivity monitors as the detector.

[15-14¢c]Dihydroginghaosu- (2)2 _
A solution of [16-14C]qinghacsu in toluene (168 mg, 0.60 mmol, 4,31 mCi) g

was stripped to dryness in a 50 mL recovery flask. The residue was dissolved

" {n mettanol (9 mL) and cooled.to 0*C via fce bath., Sodium borohydride

(180 mg, 4.89 mmol) was then added to the solution. The reaction was allowed
to stir for 2 h at 0°C under Ny. Radio-TLL (5102:60% hexanes-EtOAc) verified
that the reaction was complete. The reactior mixture was quenched with 20%
HOAc-MeOH (4 mL), and stripped to dryness yielding a white solid. This solid
was ex?ractéd with EtOAc (2 x715 ml), filtered, and the combined extracts were
stripped,_and dried under vacuum. Aiwhite solid was recovered {187 mg, 110%

crude chemical yield, 4.25 mCi). This material was used in the next reacticn.

Chemicals and Sources

[16-14C]Qinghaosu SRI International $12524-16-2; 893¢-13

Sod{ium Borohydride Ventren 14121
Methano! Fisher A412-4
Ethyl Acetate Fisher £ 145-4
Hexanes. Fisher H 291-4
Acetic Acid Fisher A38-212

//

v

- h\h“;.
"h\._\:_,__.‘.




Y o ' . . 39

_[16-14C1§rteether (3)3
‘ {16-14c]0ihydroginghaosu (187 mg, 0.66 mmol) was dissolved in benzene
19.4 mL) in a 50 mL recovery flask. Absolute EtOH (3.2 mL) was added to the
solutfon followed by boron trifluoride etherate (81 uL, 94.1 mg, 0.66 mmo])ﬁ
‘The reaction mixture was allowed to stir at room temperature for 24 h underﬂlil
N2. Radfo-TLC (S102:60% hexanes-EtOAc) verified the reaction was complete.
The mixture was quenched with saturated NaCAc (4 mL), diluted with 20 mL of
H20 and extracted with EtOAc (2 x 20 ml). The EtOAc extracts were combined,
dried with NayS0s, filtered, and stripped to dryness. A gummy cpaqueAso11d',ﬁ--‘
(182 mg, 89% crude chemical yfeld) was recovered. A previocusly synthesfzed' -
sample of [16-14¢C]dihydroqinghaosu (1ot #5994-123, WR-253997) was treated wifﬁ; N
BFgéoEfz in a like manner to yield an additional 37.8 mg (0.73 mCi) of a,p-
[16-14Clarteether. These two lots were combined and purified by preparative
HPLC (Rafnin Dynaﬁax €-18, 8 4, 21.4 x 250 mm, 85% CH3CN-H2C, 9.9 mL/min,
224 nm) to remove a-[16-13CJarteether (tg = 11 min, 51 sec) and fmpurity
(tg = 23 min, 20 sec). The crude product wQs dissolved in absolute EtOH, and
aliquotes containing approximately 5 mg of material were injected on the
.column. The fraétions containing p—[16-14c]arteefher were collected
(tp = 25 min, 19 sec), stripped, and analyzed by analytizal HPLC (Altex
ﬁltrasphereroos, 5p, 4.6 x 250 ﬁm, 60% CHiCN-H20, 1.2 mL/min) using 3 radio-
detector (cell: H130U3). Impure fractions containing significant amounts of
p-[16-14C)arteether were combined and repurified. All of the fractions con-
taining pure g-[16-14C]arteether were combined and stripped to give 103.3 mg
(2.17 mC1, 51% radiochemical yield) of matertal with specific activity of
6.58 me/mmql. The entire lot (6376-28) was shipped to Dr. Theoharides.




Chemicals and Sources

Absolute Ethanol : Aaper
Benzene - Burdick & Jackson AR756
Boron Tr{flucride Etherate  Aldrich 00212 €T
Sodium Acetate Fisher $-210
Ethyl Acetate Fisher : E145-4
Hexanes - Fisher H291-4
Sodfum Sulfate Fisher - 5420-3
Acetonitrile ‘ Burdick & Jackson AX503
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