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Abstract - The Bl mass spectra of sixteen title compounds were
studied. The S-acyl and the 2-dialkylaminocthylthic substiltuents
are responsible of the main frapgwentation processes ol thieno
[2,3‘0] and thieno [3,2—&] isothiazeoles. An epasy criterion of
distinction between the two types of heterocyclic compounds ro-
sults from the comparison ol the relative abundonces of some

ionic species.

Recently we reported & preparation route [or an unambiguous synthesis of isomeric
thieno f2,3~c] and thieno [3,2-d1 isothinzolcsz. Using such a way, the Z-dialkyla-
minoethglthid derivatives la-h and Za-h werc preparedS, and the S-benzeyl derivati-
ves of both series (L and 2 from g to h} evidenced interesting Tungicida propier-

. . .. , . . . .3
ties versus Candida tropicalis, Candida qilbicans and Candida paropsilosis’.
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As extention of our studies on mass 5pectrometry4, and particularly on its appli-
cation for identifying isomeric compounds of pharmaceutical interests, we exami-

ned and cempared the mass spectra of these cempounds.
RESULTS AND DISCUSSION

The significant peaks of the 75 eV mass spectra of la-h and 2a-h are reported in
table 1, and the metastable supported transitions were indicated by an asterisk

on the arrows in the schemes.

The molecular ion peaks are always observed and those of la-h are more intense

with respect to the corresponding Za-h isomers. The main fragmentation processes
involve either the dialkylamineethyl group linked te the exocyclic sulphur atom

or the 5-acyl group. In particular la-h and 2a-h evidence the base peak correspon-
ding to the immonium ion a, arising by the energetically favoured cleavage of the
dimethylenic bond (scheme 1). The same fragmentation affords g', in smaller amounts,
with charge retention on the heterocyclic moiety,

The loss of the whole diazlkylamincethyl group was also observed indipendently on

the heterocyclic structure 1l or 2 ; this is line with the losses of both alkyl ra-
dicals occurring in a series of 3,5-bisalkylthic isothiazolesﬁ. In this process

also the charge was mainly mantained by the dialkylaminoethyl moiety, which sheould
be stabilized by formation of the cyclic ammonium ion b.

Finally the loss of the whole dialkylaminoethylthic radical gives the slightly abun-
dant ion ¢, while the alpha cleavage at the carbonyl group yields the acylium

ion 4.

SCIEME 1 - Simple bond cleavage reactions
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SCHEME 2 - TProposed mechanisms for the main rearrangement process.

1

X=N: Y=% 2 X=5: Y=N

Also the rearrangement process involving a hydrogen migration, similar to a Mclaf-
ferty reaction, with charge retention mainly in the enamine moiety (ion e), consti-
tutes ar important commen fragmentation pathway (scheme 2) ; in this respect it
must be noticed that, while hydrogen trasfering reactions on the nitrogen of the
isothiazole ring are well known6’7, the occurrence of an analoguous process in-
volving sulphur atom has not been reported. In our compounds an alternative mecha-
nism, proceeding through a hydrogen migration on the exocyclic sulphur atom via a
four-membered cyclic transition state, canpot be excluded ¢ priori . However, com-
posite metastable peaks for M — e reactions are not observed even under conditions
of high energy resolution. This suggests that ion ¢ was not formed by twe competi-
tive mechanisms

Other precesses occurring in lower extent, involve the loss of the amino group as

radical or as meclecule (scheme 3, ions [ and g respectively].

SCEME 5 -- Loss of the dialkylamino group
+ B +
! At
_}-\1—) * M- N f
"N _— N\ )
AW B
¥
\ * ~
T /1‘1 +
M — HN g
N 2
. -

— 3011 —




"2 JO UOTINGTIIu0D 51do10ST wWody Po13sIlooun sma £3TSUSIUT SATITTRI BYl-D

TIXSI YL 10 ¢ Tz ‘1 Sowayog Iaylle 09s S1USWSUZTSST UDT 1og-q

"PURTIURqyz gON weydutijoy 123U0) evleg A1lswexisadg Ssep,0Yl o1 1uUss Uss oavY w1320ds sseW A2 7 9lordwod o i-®
B 9 { " S ! g { y

(2)s1e  (zZ)ste (8T)z6z  (¥5)¢TT  (03)SOT (DS)ssz  (¢T1d182 (oidprT (edsog  (ooTionT (g)sor z
(¢£)atg (1J6T1¢  (Q1)z62 (S)eIT  (s¢)501 (v)ase (s)ige (ov)prT (sisoc {oomooT (T1t)Sov utT
(1J8T¢  (1J6Ts  ({(z)zsz [42)TT1T  (8£350T (elesz  (z)162 {6)z11 (z}sos  (ooTles (z)cor 3z
(#)8TC (2618 (¥lz6z {6)rrr (81)sot (z)6sz  (£)162  (Op)zrT  (€)S0§  (001)8s (L)cov ERg
(1)s1e  (1d61e  (2)zez  (ov)szs  {pz)soT [9)6sz (¢£)1s6z {01) 88 (¢Jco¢ (ooI)¥g (Z)eee 3z
{g)ste  {z)sT1¢  (gizew (¢1)es  (oz)sor (clese {(Z1162 (celgs {¢)sog (00T)p8 (L)sge T
(t)81e  (z)61e  (€)z67  (0e)TL  (81)s0T (e)6sz (167 (s1)z lelsng  (poT}8s (T)cog o7
(g€lerg (clg1g {6)zs2 (2)1e {zzlsort (z)ege (¥ltsz (0Ll (¢)s0¢  (oot1)ss (oT)gog a1
(Thesz  (1)esz (S)ogz  (0f)eir  (oc)er (€)ee1  (£d6zz  (O0T)FIT  (<)epz  (0OT)OOT (2)erg Pz
{9395z (1)zsz (Llosz (8)eTT  (s2)¢y (2)i61  (£)s2¢ (8¥)vit  (£)gvz  (00TJOOT (OTI¢pe PT
(1)ss2 (Desz (1Josz  (y2)T11T  (ya)cy (£)ieT (z)ezz {9dz1t (thevz  {(ooT)s8s (€)1¥e EF
(s)osz (1)zse (z)ogz  (oT)TTL (g8dey (2)ee1  (2)s22 (zvlett (Z)evz looidess  (£1)Tye 3T
(1J9sz  (1)esz  (2)osz  (sS)z6  (17)<w (zdi61  (2)s2T  (01)ss (@evz (oot1)es {(2)eee az
(9952 (1)isz (vlose (etdee  (sziew (zlist (z)sze (vi)ss (z2dsve (00T)¥s  (81):izg q1
{€)osz {g)ese (6lJosz  (s6)T1z  (Si)sy (9)(6T  (9)az7 (oLdze {tlevz  (ooT1)8S (s)10¢ BT
(v139sz  (v)isz  (0siosz  (94)1s (rgley (e)i6T (oT)sez (66)7¢ (sigrz  (00T)8S {zoltiog ey
“dKOD
B T 7 Bl i3 E G , 4 B B R
qSNOT

20 A2 52 ) y-®7 pue Y-®87 Jo suoj IT3STI830®BIBYD BY3 3o (STSoyjussed u7) SIJUBPUNQY OATIBISY PUBR SaN[BA Z/W : T 379V

3012 —

[



HETEROCYCLES, Vol 23, No. 12, 1985

The characteristic breazkdown processes involving isothiazole ring cleavage through

endocyclic N-$S and/or S5-C bond fissi0n6’7’9—11

are completely quenched by the occ-
currence of the energetically more favcurable fragmentations due to the presence
of the 5-dialkylaminoethylthio group; this makes the mass spectra of la-h and Za-h
very similar. However, a comparative analysis of the relative intensities eviden-
ces that the rearrangement reactien affording e occurs te a lewer extent, with
respect to the simple bond cleavage reactions, in la-h compounds. In particular,
the relative abundance ratio |g!/1p! constitutes an important and immediate analy-
tical tool to distinguish between the two series. In fact its values are found in
the ranges from to 0.10 to 0.45 for the thieno[Z,S—GJisothiazoles {la-h) and from
1.35 to 5.45 for the thieno{S,Z—d}isothiazoles {2a-h). Such a difference makes un-
necessary the availability of both terms of the isomeric couples; this appears of
interest since the other commonly used instrumental techniques give incomplete in-
formations in this respect. In fact the ]H nmr spectra show the S-CH, signals of
the type 1 derivatives upfield with respect to those of the corresponding 2 iso-
mersz, but the differences in chemical shifts are very small (<0.2 ppm}. On the
other hand, both ir2’3 and uv3 data lead to discriminate between the heterocyclic
ring 1 or 2, but these give not information on the 2-dialkylamincethylthio group.

EXPERIMENTAL

The compounds were prepared as in ref., 3. Low resolution mass spectra were run on
a Jeol JM5-01-5G-2 double focussing mass spectrometer, with an electron beam ener-
gy of 75 eV, an accelerating voltage of 5 KV and an electron current cof lOO)4A.
The samples were introduced by a direct inlet system (with a probe) into the ion
source at about 200 °C. First field-free region metastable ions were detected by

the accelerating voltage scan technique.
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