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The stability of the keto-heterocyclic 
ring permits the use of chlorosulfoiiic acid as a, 
means of deaminating the exocyclic methylsulfamyl 
group. This treatment, followed by ammonia, 
leads to V, and hydrolytic ring-opening gives VT I 

The formation of a 3-ketobenzothiadiazine ring 
to protect a methylsulfamyl group against, attack 
by chlorosulfonic acid suffers from one dieadvan- 
tage : a vigorous hydrolysis is necessary to  regener- 
ate the open-ring compound. I t  occurred to us that, 
other dihydrobenzothiadiaziiips might be more 
easily rleaved. Indeed, a suit,ably substitmuted 
heterocyclic ring might remain intact long enough 
to permit the desired demethylaminntioii with chlo- 
rosulfonic acid, but then succumb to cleavage 
by the reagent itself-thereby eliminating the hy- 
drolysis step altogether. 

Preliminary experiments with 3-alkyldihydro- 
benxothiadiazines were not promising. The parent' 
compound, 6 - ohloro - 3,4 - dihydro - 2 - methyl- 
7 - (methylsulfamyl) - 2H - 1,2,4 - bensot,hiadiazine 
1,l-dioxide, also  as not suitable. This latter 
substance g ~ v c  ai1 unexpected result : 4-chloro-6- 
methylamiiio - 1,3 - beiizelledisiilfoiiamide was 
obtained as the only isolable product of its reactioii 
with chlorosulforiic acid. 

X suitable solutio11 w ~ s  found in the 3-carboxy 
derivative (1'11) , obtainable in excellent yield 
from 111 and glyoxylic acid. When this substance 
was refluxed for fifteen minutes in chlorosulfonic 
acid and the resulting product was treated with 
ammonia, compound T'I  vas obtained directly iii 
70";G ~7ield.l~ Thiis, a simple, conveniont, and eco- 
nomical route to VI hecomes available. 

The reactioii with glyoxylic acid described above 
w-as of interest to us in mother connection: one of 
the chief objectives of the present study was the 
synthesis aiid evaluation of hydrochlorothiazide 
derivatives containing 3-carboxylic acid, amide, 
and ester functions. Such substances hare not been 
described preyiously. Coiidensatioii of the snlfona- 
inidc VI11 with sodium glyoxyhte in water oc- 
cwionally gave ~xrellciit yiclds of TX, hut t'he 
iwction was uiipredictable. A more c~onvenieiit 
reagent is methyl dimethoxyacbctate, which is 
ronverted t,o glyoxylic arid in boiling watw. Chod 
yields were ohtained iuiiformly with this rc:~gent. 

( 13) This can bc: ~xcomplishetl ill nearly cptrititativc. 
>,icld n.ith phosgene; ho\vrver, fusion with lirv'ii fails. It has 
I ) c w i  our  rsperirncc th:tt, o ~ l h o - : t 1 u i n ~ - ~ \ - m e t h y l l ~ ~ ~ i ~ z ~ ~ 1 1 ~ ~ ~ ~ 1 1 -  
foiiamidrs arc resistant to :ttt,acbk 1)y i i r ra,  in coiitrast, to 
iinsubstitutrd sulfonamides. E'. C. Sovello, E. S. Pat. 
2,886,566, reports the preparation of 2-alkgl-8,4-dihytlro- 
3-oxo-2H- 1,2,4-benxothi3diaxinc 1,l-dioxides h\. the urea 
lirocess. One example \vas offered: the reaction of %-amino- 
4-chloro-.l~-methglbenzenesulfonamide with urea. We have 
recovered only starting material in at,tempting this conver- 
sion. 

( 14) A similar transformation was reported recentl!. hy 
Xovello : ~ n d  co-a.orkers, ref. 8, tvho obtaincd c.otnpoilnd VI 
froni ~ - ~ h l o r ~ - 2 - i n r t t i ~ l - ~ - ( i ~ i c ~ t , t i ~ l s i i l E a n ~ ~ l i - l , 2 , ~ - l ~ c n a o t t ~ i -  
adiazine l,l-dioxid(~ by trc~atiiicirt with chlorc~rrilfoiiic i tc i t l  
follo\ved tiy nmiiioiiiu. 

~ ~ ~ 

c1 wNH2 c1 COOH wkNH-/ 
I I /  I I/ I 

M 
NHzSOz SOzNHR NHzSOz 

VIII. R = H  
VI. R=CHs  

IX. R = H  
X. R = C H j  

C1 NHCH(0H)COOH C1 p.+NHyCooCH3 ' w 

The 2-methyl analog (X) was obtained in a sinil~ar 
way from VI. 

The acids (IX and X) were obtained as hydrate,. 
which could be freed from water only by prolonged 
heating zn ~ ~ ~ ~ 7 1 0 .  Indeed, me have been unable to  
remove water of crystallization completely from X 
without deromposition. Since the elements of water 
were present 111 the prodncts, an open-chain struc- 
ture such as represmted by XI11 had to be coli- 
sidered 's This structiue can be ruled out on the 
basis of the following argument Both the hydrated 
arid dehydrated f o r m  of IX yield the same ester 
(XI) when treatpd with an equivalent of diazo- 
methane. An Cxcess of diazomethane converts TX 
to XII; this same ester is produced from X (hy- 
drate) with diaaomethmie. The structure of XI1 
has been confirmed by S N R  spectra. 

It is curious that no product correspoiidliig to 
niethylatioii of the i - d f a m y l  group was isolated 
in the reaction of IX aiid X with diazomethaiie, 
even though an excer:: of reagent was sometimes 
ayailable for rea(-tion. Furthermore, alkylation of 
IX with methyl iodide in basic solution leads to 
XII, again with no substitution of the 7-siilfarnyl 
group. The preferred position of alkylatioii in  
hydrochlorothiazide itself is also the 2- position.fi 

The tendericy toward methylation of thc 2- posi- 
tion in prefereiice to t he 7-sulfamyl group presuni- 
ably reflwts the rather substantial difYerenw in the 
dissocinbility of protons lorated on the eiidovyc4ic~ 
and exocyclic --SO&H- groups (Table I) .  
2-Uasuhstituted rompoundh titrate ab dibasic8 
acids. We attrihitc the lower pK', yaliic~h, whwh 
1m-y widely with the clec,troiiegativity of thr :i- 
~uhtitiieiith, to thr 2-H ntoni. Thc highcr \ ' :L~IIP+ ,  

n-hirh are reamnably vo i ih t  a i i t  :It 10.0-10.3,  rep^- 
sent the lehs dissociahle hydrogcm atom of the 7-  
hu1f:imyl group. 

2-Srtbstitiitd c*onipouiicls hehaw a+ nioiio1)ahli' 
acids, nith iiiiiform pK', values of 9.3-9.5, attri1)- 
utable to the 7-sulfamyl group. The shift froni cu 
10.1 to ca. 9.4 is in the direction expected in going 

(15)  We have never encountered this type of compound 
in our researrh on benxothindiazines, and to  our knowledgr, 
it has not  treen reportttd by othrrs. M. Shtdock, , J .  ( i .  Top- 
ks, alid s. Sperbrr, .Ibsl. 1561h .Ifcetit6y . \  t!fcI'. Chettl. h., 
1 4 4  ( l950), rcportcd th:tt opvii-cIi:Lin mils w c w  obt;iiiiid 
occasionally in t l i ~ i r  sc.ric,s. 
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TABLE I1 

Cpd. It 

1 CH:( 
2 C9li; 
S i-C:jHi 
4 C)-clo-C::Hs 
5 ('bHsCH2 
6 C'IIr13r 
7 CHCL 
8 CFLj 
9 CF3 
10 CIFj 
11 CHzOH 
12 A 

4 . l  
N 

IX 
s 
14 
15 
XI 
XI1 
IG 
17 
18 
I!) 
20 
21 
22 
2*.i 
24 
2 5 
2li 
2; 
28 
20 
30 

;i:j , 2 
3 5 .  :i 
:i7.3 
37.5  
4 4 . 8  
Xi. 7 
27 .4  
2 6 2  
28.5 
27 .9  
31 .U 
40.2 

:52,9 i 4 . i  Y . 7  12.9 1 2 . 8  
;45,:3 -1.1 4 . 2  12 4 1 2 . 4  
37.Z 4. ( i  4.ti 11.9 1 2 . 1  
37.6  4 . 0  4 . 0  1 1 . 0  1 1  8 
45.1 4 . 0  4.0 1 0 5  10.3 
27 ,O  2.7 2.1) 10.4 10.,5 
2 7 . 6  2 . o  2.7 lo . ( :  10.6 
20:3 l.!J 2 . 2  1 l . j  11.5 
28.8 2 . 4  2 .7  11.1 11.2 
28.1 2 . 1  3 . 3  
31 4 3 . 5  4 . 1  12 .3  1 2 . 1  
40.3 3.4 3 . 5  14 .4  14.6 



the  n1.p. rose to 177-181" dcc. Analysis indicated that  
w t t r r  of cryst:illization had bcen lost, (Table 11). Th'e product 
reverted to the dihydrate when recrystallized from water. 

.S-Cn~fmr!i-5-r~h loro-S,~-dih2/dro-~-meth~j1-7-sulfam~l-~H- 
l!,?,.i-brnznlhinr/2'nrine 1, l -dioxide (X). Methyl dimethoxy- 
:tcetntcl (73 g.) w x s  refluxed in 135 cc. of water for 2.5  hr. 
.\Iet,hanol \r:is reinoved by distillation; water was added to 
riiaintziiii :L coiist ant  volume during this prmess. The hot 
solution i w s  atidrd to 108 g. of 4-aniino-2-chloro-5-(methyl- 
siilfam!.l)!ic.iizeiiesiilfonamide i i i  1500 cc. of boiling n'ater. 
Iicflining \V:IS coritillued for 45 min. Upon standing over- 
niglit the soliitioii >,ielded 110 g. (S!O,', tmsed on a mono- 
Ilydratc) of [Jr~idIiCt rvhicli melted a t  158-1G0" (gas). De- 
tiydratioii of thc  arid hydrate coiiltl not he accomplished 
uithoiit dr.coniponilion. 

Seutra1iz:itiori of an ammonia solutioii of the arid with 
hydrochloric acid to p H  8-9 precipitated the a m m o n i u m  
sali, m.11. 298-210O dec. The salt is easily soluhle in strong 
animoiiia solutions, but' is sparingly soluble in water. 

.1nul. Calctl. for C9HlaC1N4C)&2: C, 29.0; H, 3.5; N, 15.0. 
Foiind: C, 2!).0; H, 3.7; X, 15.6. 

Prepurnlion o j  esters. Details are givcn below for the 
prFparation of the important methyl esters S I  and XII .  
Higher estvrs (cpds. 18, 19, 20) were prepared by standard 
procedures f ram the corresponding acids. Those compounds 
with highcr iilkyl groups in the 2-position (cpds. 16, 17) 
were prepared in a manner analogous to t'he preparation of 
MI, I'roccdiirt, (a). 

M'hloro-3,i j-dih ydro-~~-methoxycn~bon~l-7-su~famyl-&H- 
2,Z,4-h~nzolhiutliuzine 1 ,I-dioxide (XI ) .  The dehydrated 
acid I S  (1.71 g , )  was dissolved in 10 cc. of methanol and 
treated jrith 1 equivalent of diazoinet'hane in ether solution. 
Concentration and addition of water gave 1.68 g. (88%), 
n1.p. 222-227" dcc. Recrystallization from methanol brought 
the m.p. to  234-236". The same product was obtained from 
the acid hydrate by diazoiuethune or via Procedure (a) below. 
The estrr was ~ i n u s u a l l ~  sensitive to hydrolysis; i t  could not 
bo reerystallizcd from wat,er or extracted with cold sodium 
iiicarbonate solution without extensive decomposition. 

6-Chloro-b,4-dihydro-9-methoxycarbon yl-Z-niethUl-7-sul- 
fumy(-2H-1 ,B,(t-benzothindiazirle I,l-dioxide (XII) .  (a)  F r o m  
X uin nielhanol. Fifty grams of hydrated acid, 15 cc. of 2,2- 
diinethox~propnric ,~~ and 3 cc. of concd. h>,drochloric acid 
mere dissolved in 170 cc. of meth:tnol. The reaction mixture 
was heated a t  50" for 20 hr. Two atlilitional 15-cc. portions 
of 2,2-dirilethosyprol,:~ne were added at hourly intmmls.  
The solvents were removed in vacuo; the residue was taken 
I I I I  in mrt,hnnol, tre,zt,ed xvith Ilarco, filtered, and diluted 
with an equal voliime of mater. LJpon atailding, thc solution 
yielded 40 g, (815,&), m.p. 217-218". 

T h e  ester mists in at least three crystalliiie modifications: 
a, m.p. 206-208", obtained from water as thin hexagonal 
platre or thin iieedles with parallel extinction under the 
polarizing microscope; 4, m.p.  224-226", obtniried from 
mr%hanol as thin plates with oblique extinction; and y, 
m.p. 22!)-231', orcasionallv obtained from water ns long, 
thin plates with oblique extinction. The three forms listed 
all give sntisfact,orv elcincntal analJws, are interconvertihle 
by rccrvstsllieation, but have different x-ray patterns. 
Ilecrystallizatioii from methanol-water mixtiires usiially 
precipitates material mclting in th r  range 21Fj-225'. The s- 
ray p:tttcrri indicates that  this is a piire &form, hut individ- 
ual crystals observed under the microseopr melt sh:trply :it 
diffrrcmt temperatures within thf 215-225" range. 

X l I R  Ppectra were obtained on tho CY- and -,-forms i i i  

deiiterated acetone. The sprctr:i were cssrntially identical 
and consist,ent with the assigncd structure. 

( b )  From I X  or A' via diazomethane. Treatment of 
either acid IX or S with an excess of diazomethane in 

(18) X. B. Lorette and J. H. Brown, Jr . ,  J .  Org. Chem.,  24, 
261 (1959). 

methanol produced X I .  The prodiicts could not I-,e dis- 
tinguished from that  obtained in procctiure (a) above. 

Preparat ion of amides.  The amides (epds. 21-32) which 
appear in Table I1 were prepared by aminolvnis of the methyl 
esters. Illustrative procedures are given below. 

S-Carbamoyl-6-chloro-S,~-dihyrEro-6methyl-7-s~~Sfnm yl-%H- 
1,2,4-benzothiadiazine 1, l -dioxide ( N o .  db). The ester XI1 
(2.9 g.) was added to  100 cc. of liquid ammonia. The am- 
monia was allowed to  evaporate. The residue wns treated 
with water. The solid obtained (2.3 g,; 837,)  melted at 
245-2.27' dec. 

6-Chloro-5-( cyc~opropy~rarbon7o~/~)-3,4-~ih,~~dr0-2-?f ie l~iy1-  
7-sic1famyl-bHi-l,d,4-benzoihindinzine 1 ,I-dioxide ( S o .  37). 
The ester XI1 (4 g . )  was dissoli-ed in 50 cc. of methanol and 
treat,cd with 10 cc. of cyclopropg-laminc. The solution was 
refluxed for 1 hr., during which time the product prccipi- 
tated. Filtration gave 3.6 g. (85%), m.p. 276' dcc. 

6-Chloro-3-( dieth~laminoethylcarbamoyl)-3,4-dihydro-Z- 
nzethy1-7-suljamyl-ZH-1,2,4-bsnzothiadiazine 1 , I-diozide ( S o .  
89). The ester XI1 (3.7 g . )  and 5 cc. of diethylaminoethyl- 
amine were refluxed for 2 hr. in 70 cc. of methanol. i2boiit 
two thirds of the solvent was removed and 3 cc. of water 
was added. Upon standing overnight the solution yielded 
2.8 g. (60%) of product as a monohydrate melting at 195- 
196" dec. 

Preparation of other benzothindiazine 1,l-dioxides. blost of 
t,he remaining compounds listed in Table I1 were prrpared 
as described earlier.' Those prepared in a substantially dif- 
ferent manner are given below. 

J-Rromomsthyl-6-chloro-b,~-dihydro-6~i~ethI~1-7-~~1rcftrmI~l- 
2H-lJ2,4-benzothiadiazine 1, l -dioxide ( N o .  6 ) .  h mturated 
solution of anhydrous hydrogen bromide in 75 cc. of bis(2- 
methoxyethyl) ether was prepared. Four grnms of hromo- 
acetaldehyde diethyl acetal and G g. of compound VI were 
added. The solution was heated a t  100" for 1 hr. before con- 
centrating to  near dr,vness in vacuo. The residue was takpn 
up in 25 cc. of isopropyl alcohol, treated with Jhrco,  filtered, 
and diluted n~ i th  10 cc. of water. Standing produced 3.1 g. 
(38%) of precipitate. m.p. 188-190' dec. An analytiral 
sample, m.p. 193-195' der., ~ n s  prepared from methanol- 
water. 

6-Chloro-J-dichlo~omefh~j~-d,4-dih~dro-d-nielh, yl-y-su/fam?jl- 
~H-l,8,4-benzoihiadinzine 1,l-dioxide ( N o .  7) .  Anhydrous 
hydrogen chloride was h u h h l d  iiito 2600 cc. of 1,2-dimeth- 
oxyet,hane for 30 min. -4 solution of 124 g. of dichloroacetal- 
cIeh!.de in 400 cc. of the same solvent was:idded, followed by 
300 g. of the sulfonamide (VI).  The reaction mixture was 
rcfliixed for 2 hr. ?vIost of the solvent was removed 1)). 
distillation, nnd methanol wns added to the residue. The 
prodiict, which precipitated amounted to 249 g., m.p. 243- 
245' dec. A n  :tdditional 44 g., m ~ p .  242-244" dec., was ob- 
tained from the filtrate for a total yield of 74%. Recrystal- 
lization from a mixture of methnnol, dimcthylformamide 
and water brought the m.p. to 247-248". 

6-C'hloro-9,4-dihyrli~o-2-nzeth~j1-,7-( pentnjlzioroethyl)-7-sul- 
omr/l-2€I-l,4,4-hrnzothiadiazine 1 ,l-dioxide (,?io. IO). A 
solution of 4. I O  g. of ti-cliloro-8,~-dihvtlro-3-(pexitafluoro- 
eth~-1)-7-suIfam~1-2H-l,~,4-l~enzothiadiazine l,l-dioxide4 in 
8 cc. of dimethylformamitle was added to  0.24 g. of sodium 
hydride (0.43 g. of 56:'; dispersion) in 2 cc. of dimethylform- 
amide, with stirring. 3Iethyl iodide (1.42 g.) was added. 
The mixture was kept at SO" for 1 hr. IVater ( 5  cc.) was 
added and the solution was filtered. The filtrate was diluted 
with 50 cc. of hot water and allowed t o  stand. The solid 
that  separated ninountcd to 3.37 g. (78%),  m.p. 241-242" 
dcc. 

6-Chloro-3,4-dihydro-2-1nethyl-7-sulfam yl-3-( frifEuoro- 
i~iefh~ll)-~H-1,2,4-benzothindicizin~ 1 ,I-dioxide (Are. P) was 
prepared as described for compound Xn. 10 by the alkylation 
of the corresponding 3-( trifluoromcthyl) compound (KO. 8). 

6-Chloro-S-( ~,6-diamino-2-triazinyl)-S,4-dihydro-bmelhyl- 



r-scr~un~!/i-bH-2,~,.i-brritothicrt/ictzine 1.1-dzo.r;de ( S o .  1.3).  tomperattiire. The product ( 1  .9 g.; 23u/;) m.11. 247-248' 
The &cr ( S I I )  ( i . 4  g.) was tlissolvcxl ill !hU cc. of inethltriol 
:uid treated wit,h 3, solution of 2.0 g. of bigiianide in 10 cr. 
of methanol. The reaction mixture was stirred 2.1 hr. at room 

was septrated by filtration. 
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Synthesis of Potential Diuretic Agents. IV. Bromo Derivatives of 1,2,4- 
Benzothiadiazine 1, l  -Dioxide 
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Chlorosulfonation of o-hromonniline and m-hromoaniline, followed by ammonolysis, gave, respectively, 4-amino-5-bromo- 
l,:~-benzrnedisiilfonamide and 4-amino-6-bromo-i,~3-benzenedisulfonamide. The latter was condensed with urea, methylated, 
and hydrolyzed to obtain ~-amino-2-bromo-5-methylsulfamylbenzenesulfonamid~, These three sulfonamides were condensed 
with formic acid 2nd various altkhydes to give dcrivat'ivrs of 1,2,4-hcnsothiadiazine 1,l-dioxide. 

Previous papers'-3 in this series have described 
efforts to  correlate diurrtir potency of derivatives 
of 1,9,4-~,cneothiadin~iii~ 1,l-dioxide with varia- 
tions iii structure, tisiiig rhlorothia~ide~ (111s) and 
hydrochlorothiaeidc (IT'b, Orctic@) 2s reference 
standards. We haye found that a sulfamyl group in 
the 7-psitioil is aholutc~ly easential for significant 
activity; that cwmpoiuids with a double bond in the 
heterocylic, riiig :ire less active thaii the dihydro 
analogs; that wrtaiii substituciit8s in the 3-position 
increase activity; that a 2-met'hyl group inrreases 
activity; a i d  that., 011 the lwnzeiie ring, substituents 
other thaii 6-vhloro tend to reduce activity. 

Although 1.ari:itions of thr 6-chloro function 
griierally caiised a marked reduction in activit,y, i t  
,still seemed I\-orthn-hilc to prepare the bromo 
analogs of chlorothimide and hydrocthlorot'hiazide. 
This was acwmplished by the same 

"AXH' - 1 CISOJH 
2 SF]. i// S O L S H a  

I . R = B r , R ' - H  
Ia R - H , R ' = B y  

11 R = B r , R ' = H  
I Ia  R = H ,  R ' = B i  

IV. R = Br, R ' =  H 111. R = B r , R ' = H  
IVa. R = H , R ' = B r  IIIa. R = H , R ' = B r  
I V ~ .  R = C I , R ' = H  I I Ib .  R = CI, R ' =  H 

( I )  IT. J. Closc, L. 1%. Swctt, L. E. Brady, J. H. Short, 

(2)  J. 13. Short and C. Biermacher, J .  Am. Chem. SOC., 

(3)  W. J. Close, L. R. Sivett, and C. 15'. Ir'ordem, J .  Org. 

(4) F. C. Novello ant1 J. M. Sprsgue, .J. .Ini. f'hem. Soc., 

and M. Vernsten, J .  z4m. Chem. Soc., 82 ,  1132 (1960). 

82,  1135 (1960). 

Chem., 26, 3423 (1961). 

79,  21-128 (1957). 

sequence of reactions used for chloro derivatives. 
Chlorosulfonation of m-bromoaniline (1) gave a di- 
sulfonyl chloride which, when treated with am 
monia, led to 4-amino-Fi-bromo-l,3-benzenedisulfon- 
amide (11). Cyclization of the latter with formic 
acid gave 6-hromo-'i-sulfamyl-2H-1,2,4-benzothia- 
diazine 1,l-dioxide (111). With formaldehyde, the 
product was 6-brom0-3,4-dihydro-'i-suIfamyl-2H- 
1,2,4-benzothia.diazine 1,l-dioxide (IV). The latter 
substance showed a slight, but significant, increase 
in diuretic potency when compared with Oretic.@ 
Therefore, we decided to investigate further hromo- 
substituted benzothiadiasines. 

Chlorosulfonation of o-bromoaniline (Ia) fol- 
lowed by ammonolysis, gave a disulfonamide, pre- 
sumed to  be 4-amino-5-bromo-l,3 -benzenedisulfon- 
amide (Ira).  Debromination of this material gave 
an aminobenzeiiedisulfonamide identical in all 
respects to the 4-amino-1,3-benzenedisulfonamide 
obtained by debromination of the disulfonamide 
from m-bromoaniliiie. 

Reaction of IIa with formic acid gave the es- 
pected 5-hromo-7-sulfamyl-2H-1,2,4-benzothiadi- 
azine 1,l-dioxide ( M a ) .  It is interesting to note that 
IIa was cyclized with formic acid much more 
slowly than was the isomeric sulfonamide 11. 
Cyclization of IIa with formaldehyde gave rise to  5- 
bromo - 3,4 - dihydro - 7 - sulfamyl - 2H - 1,2,4- 
benzothiadiazine 1,l-dioxide (IVa). 

As the 5hromobenzothiadiazines (IIIa, IVa) 
were much less active as diuretic agents than the 
corresponding 6-bromo isomers (111, IV), further 
work was restricted to the 6-bromo series. 

Coildensation of I1 with various aldehydes and 
acetals gave rise to a series of 3-substituted 6- 
bromo - 3,4 - dihydro - 7 - sulfamyl - 2H - 1,2,4- 
benzothiadiazine 1, 1-dioxides, and these com- 
pounds are described in Table I. 

In  general, we found that these benzothiadiazines 
were best obtained from the sulfonamide and only 
one equivalent of the aldehyde. In ssver~l r a w R ,  we 


