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Since our original reports of the synthesis of thiadiaziridine 1,l-dioxides la,b,c, we have

begun an 1nvestigation of their chemical reactivaty 1-k A preliminary report i1s outlined herean.
S0
/\2
R-N-DN-R'
la, R, R' = (CHB)BC-
b, R, R' = (CHB)BCCHQC(CH})2-

¢, R, R' = adamantyl

dy, R = (CHB) C-, R' = (CH3)3CCHQC(CH5)2-

3

Compounds le (mp 35 5-36°), 1b (mp 49 5-50°), lec (mp 169-170°), and 1d (bp 106°/1 5mm) are
conveniently prepared by conversion of the dialkylsulfamide (g) to the sodium salt 3 followed
by treatment with t-butylhypochlorite (equation 1) While the order of addition of reagents as
not important in preparing 1b, the N-chloro derivative of the di-t-butylsulfamide (Qa) 18 par-

t1ally converted back to 2a upon trestment with sodium hydride (equation 2).

, NaH - , £-BuoCl - ,
(1) RNHSO,,NHR p—_entane> RNSSQN}IR R RNSS2I\J|R > la,b,c,d
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The syntheses of 2a-c have been d.escrlbed.l’uThe preparation of 24 (equation 3) 1s an
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extension of a reaction studied by Hendrickson and Joi‘fee5 and, as modified, represents a new

way of synthesizing unsymmetrical azoalkanes.l

C180,NCO 9 A 1,
2 £ 0-C-NHSO_1 -2 1 2
(3) +OH ———> 4 0-C-NHSO_C1 o + wHsoC1 > 0N A~

24

~

The difference in thermal stability between la and 1b or lc 1s straking The t-butyl de-
rivative (la) decomposes quantitatively to 2,2'-damethyl-2,2'-azopropane (5a) after 8-10 hours
3,6

in refluxing benzene while lb can be recovered from refluxing toluene. Both la and 1b give
quantitative yields of alkylsulfamides (ga,b) when heated i1n aromatic solvents with added
thiophenol Thas seems to indicate the formation of an equilibrium between thiadiaziridine

and some diradical intermediate which can be trapped with an appropriate scavenger (equation

4). The unusually long nitrogen-nitrogen bond in 1b supports this contentlon.?’8
505 S0 S0
/ \2 /N2
( R-N=N-R <—%§ R-N-\\I-R< > {R-v W-r|®Es md ‘mw
28 la,b 2a,b

Hydrolysis of la occurs slowly in an open container at rcom temperature in the solid
state (and more rapidly in refluxing wet benzene) to 1,2-di-t-butylhydrazine hydrogen sulfate
(6a, mp 178°)  The hydrolysis of lb in wet benzene 1s much slower and both 1b and lc are
stable for long periods at room temperature (equation 5). This transformation is not

oH 0 +
(5) la 2> R - NHNH, - R

surprising and 15 consistent with the mechanism proposed by Ohme, Schmitz and Preuschhof

(equation 6) in their synthesis of a.zoa.l.kanes.9’lo

2

NaOH /302 2H,0
(6) RNHSO,NHR EET> RN - > RNHNHR + sou'
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Additional chemical behavior displayed by thiadiaziridine dioxides 1s summarized for

b1s(1,1,3,3-tetramethylbutyl)thiadiaziridine 1,1-droxide an Table 1

Table 1

Chemical Reactivity of Bis(1,1,3 3-tetramethyloutyl)thiadiaziridine 1,1-Dioxide

Reagent (equimolar) Product
»*
HL0 (benzene, reflux) Hydrazine Salt (6a)
2
H 0, (dilute) N R
Km0, (dalute) N R
H, (HoAC, Pd/c 50 1b/1n2) Sulfamide (2b)
L1A1Hu (ether, 25°) Azo (5b) + sulfamide (2b) in 4 1 ratio
0,2
C1, (hexane, 50°) Azo (5p)
(CH;)5C0C1 (pentane, 25°) Azo (5Db)
a0CK, (30 CH,OH, 60%)2r 11 Azo (5b)
HC1 (gas, pentane, 25°) Azo (5b)
o]
Cetigla (hexane, 25°) Azo (5b)
CHyMgBr, CgH.CH MgCL (ether, 25°) Sulfamde (2b)
¢-SH {benzene, reflux) Sulfamde (2b)

Of particular interest is the chemical reactivity of 1b towards lithium and Grignard
reagents These reactions are 1llustrated in equation 7 and are probably the result of dif-
ferences in nucleophilicity versus complexing ability of the reagents, although a complete

mechanistic interpretation must await further experimental results

R

|

S0, n 50 S0,
0 r 2 2 2
AN VAN = -

(7) A \§HR< B0 E‘R-N N-R<I———“’3XR-N-N-RE>R-N-1!I-R—>R-N=N-R+R302 1t

++ +

l Mg In

*
This reaction 1s reported for di-t-butylthiadiaziridine dioxide The products for
di-t-octyl have not been completely i1dentified



3846 No 39

References

1. J W Tamberlake, M. L. Hodges and K. Betterton, Synthesis, 632 (1972).

2 J. W. Timberleke and M L Hodges, J. Amer. Chem. Soc , 95, 634 (1973).

3 J. W. Timberlake and M. L. Hodges, Abstracts, 165th National Meeting of the Americen
Chemical Society, Dallas, Texas, April 1973, Abstract No. 50.

4, H, Quast and F. Kees, Tetrahedron Iett., 1655 (1973). These authors have reported the
synthesis of di-adamantylthiadisziridine 1,l-dioxide (l.‘c) and find 1t to be comparable
to 1b in thermal stability; a result which we can also confirm. (cf. ref. 3).

5. J B. Hendrickson and I Joffee, J. Amer. Chem. Soc., 95, L083 (1973).

6 B Weinstein (private commmication) has confirmed our synthesis of la and has reported
thet sublimed semples are of slightly greater stability.

7 L. M. Trefonas and L. D Cheung, J. Amer Chem Soc , 95, 636 (1973).

8 It 1s hoped that additional x-ray studies on other thiadiaziridine derivatives will
provide understanding to the differences in thermel stabilities.

9 R Ohme and E. Schmitz, Angew, Chem. Intern. Ed Engl , k4, L33 (1965).

10 R. Ohme and H Preuschhof, Ann , 713, 7h (1968)

11. It was reported earlier, reference 2, that thiadiaziridine dioxides did not react with
Nza.OCH3 The reaction 1s slow, but does occur as shown in Teble 1.

Acknowledgment

The authors thank the Research Corporation for support of this project and Mr. Rick

Faunlkner and Miss Kathy Betterton for valuable technical assistance. The authors also

acknowledge the valuable library assistance of Dr E FElder



